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To  the  Hon.  Trua[an  G.  Youngt.ove, 

Speaker  of  the  Assenihly  of  the  State  of  Netc-  York  : 

Srii — 1    rraiisiuit  herewith   the   Annual   Report   of  tlie  American 
Institnte  of  the  citv  of  New  Yt>rk,  for  the  year  ending  in  April,  1869. 
I  have  tlie  honor  to  remain,  very  respectfully, 

Yonr   obedient  servant, 

SAMUEL  D.  TILLMAN, 

Corresponding  Secretan/. 
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COMMUNICATIONS  TO  THE  LEGISLATURE. 


To  the  Honorable  the  Legislature  of  the  State  of  New  Yoi'lc : 

The  undersigned,  Trustees  of  the  American  Institute  of  the  city 
of  New  York,  respectfully  submit,  as  a  report  of  its  transactions  for 
the  year  ending  in  April,  1869,  the  annexed  documents,  containing: 

I.  A  Review  of  the  Operations  of  the  Institute,  presented  by  the 
Board  of  Trustees  at  the  Annual  Meeting  held  on  the  4th  day  of 
February,  1869. 

II.  An  Exhibit  of  the  Receipts  and  Expenditures  during  the  year. 

III.  The  Annual  Reports  of  the  several  Standing  Committees  of 
the  Institute.  • 

TV.  Twelve  Scientific  Lectures,  delivered  at  Steinway  HaU,  in  the 
city  of  New  York,  under  the  auspices  of  the  American  Institute, 

Y.  The  Transactions  of  the  Farmers'  Club,  including  communioa- 
tions  from  residents  of  other  States. 

YI.  The  Proceedings  of  the  Polytechnic  Association,  embracing 
notes  on  progress  in  Science  and  Ai*t,  both  at  home  and  abroad. 

YII.  The  discussions  of  the  Photographical  Section  of  the  Ameri- 
can Institute. 

HORACE  GREELEY,  President 

D.  S.  GREGORY, 

CHAS.  P.  DALY, 

CYRUS  H.  LOUTREL, 

GEO.  PEYTON, 

SAML.  D.  TILLMAN, 

S.  R.  COMSTOCK. 

New  York,  April  12th,  1869. 

[Inst.]  1 


AMUAL  EEPOPJ  OF  THE  BOARD  OF  TPiUSTEES. 


In  presenting  their  annual  report  the  trustees  would  first  respect- 
fully direct  attention  to  the  financial  condition  of  the  Institute. 
During  the  past  year  its  income  has  largely  exceeded  its  expenditures, 
and  $10,000  of  the  surplus  have  been  invested  in  government  bonds. 
For  a  full  statement  of  its  accounts,  reference  is  made  to  the  exliibit 
of  the  finance  committee.  The  real  estate  on  Broadway  and  Leonard 
street,  which  is  its  principal  source  of  income,  was  again  leased  to  the 
1st  of  May,  1869,  at  the  rate  of  $20,000  per  annum,  No  purchaser 
has  yet  been  found  for  this  property  at  the  price  fixed  upon  by  the 
Institute,  although  that  price  is  regarded  by  many  as  below  its  present 
value.  The  interests  of  the  Institute  now  require  that  its  funds  should 
be  made  more  available,  in  anticipation  of  the  early  purchase  of  lots 
and  the  erection  of  a  building  for  its  own  occupation,  and  the  board 
would  suo-o-est  that  the  Institute  should  take  further  action  in  the 
premises.  It  is  a  subject  of  congratulation  that  the  various  organiza- 
tions under  the  control  of  the  Institute  have  never  been  more  energetic 
and  e:&cient  than  at  present.  The  meetings  of  the  Farmers'  Club, 
during  the  past  year,  have  been  large,  and  the  communications  it  has 
received  from  all  parts  of  the  country  have  added  much  to  the  interest 
of  its  proceedings.  These  are  reported  in  the]semi-weekly  and  weekly 
editions  of  the  leading  journals  of  the  city,  and,  as  they  are  read  by 
not  less  than  a  million  of  persons,  it  is  not  too  much  to  say  that  the 
American  Institute,  through  its  Farmers'  Club  alone,  exerts  a  wider 
influence  than  any  other  society  ever  formed  for  the  diffusion  of  useful 
knowledge.  The  Polytechnic  Association  continues  to  be  an  eflicient 
auxiliary  of  the  Institute.  It  has  discussed,  in  the  presence  of  large 
audiences,  questions  relating  to  mechanics,  chemistry,  mining  and 
engineering ;  examined  many  new  inventions  and  furnished  regular 
reports  on  the  general  progress  of  science. 

The  Photographical  Section  has  held  monthly  meetings,  which  have 
been  attended  by  some  of  the  leading  practical  and  amateur  photo- 
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graphers.  Its  proceedings  have  been  of  too  teclmical  a  character  to 
interest  any  but  those  who  understand  something  of  the  chemical 
action  of  light,  yet  they  contain  much  of  interest  to  the  large  class- 
who  are  now  practising  the  most  beautiful  of  all  modern  arts. 

The  proceedings  of  the  several  societies  mentioned,  and  a  very  full 
report  of  the  exhibition  of  1867,  form  the  bulk  of  the  volume  of 
Transactions,  soon  to  be  issued  by  the  State  printer,  which  is  by  far 
the  largest  of  our  series.  Under  authority  conferred  by  the  by-laws, 
the  Board  of  Trustees  inaugm-ated,  in  November  last,  a  course  of 
scientific  lectures,  which  have  been  continued  weekly  since  that  time, 
and  will  close  on  the  10th  day  of  February;  the  day  preceding  the 
annual  election  of  officers.  It  was  deemed  best  to  introduce  in  this 
course  a  great  variety  of  topics,  and  to  engage  as  lecturers  scientists 
of  established  reputation,  and  mostly  from  our  leading  institutions  of 
learning.  The  project  excited  unusual  public  interest,  and  was 
warmly  approbated  by  the  press.  These  lectures  have  been  the 
means  of  bringing  the  American  Institute  more  directly  to  notice  of 
a  large  class  of  citizens  who  formerly  knew  little  of  its  operations ; 
they  have  also  brought  together  many  members  with  their  families, 
who  seldom  visit  the  rooms  of  the  Institute.  The  steadily  increasing 
attendance  throughout  the  course  is  the  best  evidence  of  its  popu- 
larity ;  and  its  success  is  more  marked  from  the  fact  that  no  extended 
series  of  lectures  of  a  similar  character  have  before  met  with  public 
approval.  It  has  demonstrated  that  science,  when  expounded  by 
competent  teachers,  and  illustrated  with  experiments  and  attractive 
diagrams,  will  command  attention,  and  cannot  fail  to  exert  a  benefi- 
cent influence.  The  Board  of  Trustees,  therefore,  recommend  that 
the  system  now  inaugurated  be  continued  from  year  to  year. 

For  reasons  set  forth  in  the  report  of  the  Board  of  Managers,  na 
general  exliibition  was  held  in  the  fall  of  1868.  So  long  as  the 
Institute  depends  on  securing  the  temporary  occupation  of  premises 
there  must  necessarily  be  some  uncertainty  as  to  the  holding  of  an 
autumnal  exhibition.  This  uncertainty  naturally  influences  the  action 
of  those  manufacturers  and  producers  who  are  desirous  of  competing 
for  premiums,  but  who  seldom  make  any  preparation  therefor  imtil 
they  receive  our  circular,  announcing  the  holding  of  our  exhibition, 
which,  as  a  general  rule,  is  not  issued  more  than  two  months  in 
advance.  All  the  annoyances  and  vexations  arising  from  the  spas- 
modic action  of  the  Institute  in  its  preparations  for  an  exposition  are 
so  thoroughly  appreciated  by  its  members,  that  it  is  believed  they 
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will  lieartilj  co-operate  in  any  scheme  whicli  will  secure  for  it  a 
permanent  structure  commensurate  with  its  wants. 

The  holding  of  an  exhibition  during  the  coming  fall  has  been 
determined  earlier  than  usual  by  the  action  of  the  Institute,  in 
relation  to  the  correspondence  between  the  President  of  the  National 
Association  of  Wool  Manufacturers  and  the  President  of  the  Ameri- 
can Institute.  A  proposition  from  that  Association  for  a  joint 
exposition  of  wool  industry,  under  the  auspices  of  the  American 
Institute  having  been  accepted,  the  Executive  Committee  of  that 
Association  have  abeady  circulated  2,000  blank  applications  for 
-space,  with  a  request  that  each  manufacturer  should  specify  as 
minutely  as  possible,  the  character  and  varieties  of  goods  and  articles 
to  be  exliibited ;  and  with  respect  to  machinery,  the  amount  of  space 
to  be  occupied  by  each  machine.  The  circular  states  that  it  is  highly 
important  that  returns  should  be  transmitted  before  February  1st, 
1869,  to  John  L.  Hayes,  Esq.,  of  Boston,  Secretary  of  the  Executive 
Committee,  that  the  Institute  may  have  information  of  the  space 
required  for  the  exposition,  as  arrangements  for  building  must  be 
made  in  February.  From  the  prompt  action  of  the  Executive  Com- 
mittee, it  is  inferred  that  the  Ilfational  Association  of  Wool  Manu- 
factm-ers  wiU  make  a  very  large  display,  and  it  is  highly  important 
that  measures  be  early  taken  by  the  managers  to  be  elected  on  the 
11th  day  of  February,  in  relation  to  providing  suitable  buildings  for 
the  next  general  exhibition,  which  promises  to  be  much  larger  than 
any  yet  held. 

The  reports  of  the  standing  committees  to  be  presented  at  this 
meeting,  will  show  the  faithful  manner  in  which  their  several  duties 
have  been  performed.  Valuable  additions  have  been  made  to  the 
library ;  and  of  late,  there  have  been  large  accessions  to  the  list  of 
members.  On  reviewing  the  operations  of  the  year,  the  trustees  find 
abundant  cause  for  congratulation,  and  they  hope  its  members  will 
be  reassured  that  the  Institute  is  steadily  progressing  in  power  and 
usefulness. 

HOKACE  GREELEY, 
DUDLEY  S.  GREGORY, 
ORLANDO  B.  POTTER, 
CHARLES  P.  DALY, 
SAMUEL  D.  TILLMAN, 
SYLVESTER  R.  COMSTOCK, 

Trustees. 
New  York,  February  4,  1869. 
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REPORTS  OF  COMMITTEES. 


FINANCE. 


Seceipts  and  disbursements  of  the  American  Institute  of  the  City  of 
New  Yorlc^  for  the  year  ending  Januarg  Zlst,  1869. 

Balance  in  the  treasury  January  31,  1868 $5  ?  540  08 

Receipts. 

Rental  of  property $20,000  00 

Admission  fees,  dues,  and  from  life  members,       2?  856  00 

From  managers  of  37tli  annual  fair 215  96 

State  appropriation  of  1867 1  >  187  50 

Interest  on  investments 429  78 

Miscellaneous  sources 122  74 

24,811  98 

$30,352  06. 
Disbursements. 

Taxes,  assessment,  and  insurance  on  property  $3 ,  590  59 

Repairs  on  property 152  78 

Books,  periodicals,  and  binding 695  38 

Book  cases  and   furniture  for   library  and 

rooms 576  16 

Rent  at  Cooper  Union  and  gas  light 2,011  53 

Bills  for  the  37th  annual  fair 542  15 

Printing  and  stationery 491  39 

Reporting  for  Polytechnic  and  Photographi- 

cal  sections  107  00 

Freight  and   expenses — Transactions   from 

Albany 99  30 

On  account  of  course  of  scientific  lectures . .  1 ,  513  50 

Salaries 4, 229  66 

Carried  forward $14,009  44  $30,352  06- 
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Brought  forward $14,009  44  $30,352  06 

IS&w  frame,  portrait  of  ex-President  Tall- 

madge 28  00 

Newspapers,  advertising,  postage,  and  inci- 
dental expenses 697  45 

$14,Y34  89 

Invested  in  United  States  bonds 10, 612  50 

25,347  39 


Balance  in  bank  January  31,  1869 $5 ,  004  67 

THOMAS  M.  ADEIANCE, 
THOMAS  WILLIAMS,  Jk., 
CYRUS  H.  LOUTREL, 
CHARLES  CBCAMBERLAIK, 
SIMEOK  BALDWIN, 

Fi7iam>ce  Committee. 


AGRICULTURE. 

In  making  this,  our  annual  report,  we  have  to  say  that  our  duties 
have  been  confined  to  the  transactions  of  the  Farmer's  Club,  which 
we  have  great  satisfaction  in  stating,  is  extending  its  benefits  and  its 
usefulness  to  nearly  every  State  and  Territory,  and  even  its  beneficial 
influence  is  acknowledged  in  Europe  by  agriculturists,  who  have 
highly  complimented  it.  During  the  year  the  meetings  of  the  club 
have  been  crowded  with  an  intelligent  audience  of  those  interested 
in  the  subject  of  agriculture,  fruit  growing,  inventors  of  agricultural 
implements  and  manufacturers  of  newly  invented  and  useful  articles, 
connected  with  this  branch  of  industry.  Many  committees  have  been 
appointed  by  the  Farmer's  Club,  who  have  visited  several  places  in 
other  States  as  well  as  places  in  this  State,  to  examine  and  inquire 
into  the  mode  of  culture,  the  product  of  crops  under  difierent  modes 
of  cultivation,  quality,  quantity  and  expense  of  producing ;  and  also 
to  see  the  practical  working  of  many  newly  invented  agricultural 
implements.  These  important  duties  have  been  discharged  by  the 
committees,  without  incurring  any  expense  to  the  American  Institute. 

As  an  indication  of  the  importance  which  is  attached  to  the  pro- 
ceedings of  the  Farmer's  Club  by  the  public,  we  find  nearly  all  of 
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the  daily  and  weekly  newspapers  of  the  city,  and  some  of  other 
States,  represented  at  every  meeting,  who  take  notes  and  publish  at 
great  length  our  proceedings.  And  rnany  of  the  most  active  and 
valuable  members  of  the  Farmer's  Club,  are  connected  with  the  vari- 
ous newspapers  and  other  weekly  publications,  who  devote  a  large 
amount  of  time  for  the  benefit  of  the  club,  which  we  hope  and 
believe  they  find  helps  them  as  well. 

To  Mr.  James  A.  Whitney,  of  the  "  Artizan,"  we  are  under  special 
obligations,  for  his  analysis  of  soils  (to  ascertain  their  fertilizing 
qualities)  and  other  scientific  investigations  gratuitously  made.  As 
the  proceedings  of  the  club  when  published,  will  be  furnished 
every  member  of  the  American  Institute,  we  see  no  necessity  for 

extending  this  report. 

Respectfully  submitted. 

NATHAN  C.  ELY, 
S.  EDWARDS  TODD, 
P.  T.  QUINN, 
JOHN  CRANE, 
JOSIAH  H.  MACY, 
New  York,  Feb.  1,  1869.         .  Committee. 

MANUFACTURES  AND  MACHINERY. 

The  committee  on  manufactures  and  machinery  for  1868-9  respect- 
fully report : 

That  but  few  inventions  have  been  referred  to  them  during  th« 
past  year  by  the  Institute,  and  they  have  been  more  than  ever 
impressed  with  the  wisdom  of  the  conclusion,  long  since  aiTived  at, 
that  it  is  inexpedient  for  your  committee  to  express  opinions  on 
mechanical  questions  except  when  especially  directed  so  to  do.  A 
degree  of  importance  is  attached  to  any  report  from  a  standing  com- 
mittee of  the  American  Institute,  and  none  should  be  made- unless  its 
members  have  ample  time  and  opportunity  for  a  complete  investiga- 
tion. While  we  would  aid  the  efforts  of  inventors  to  attract  attention 
to  their  inventions  through  the  Institute,  and  through  an  open  dis- 
cussion of  their  merits  and  defects,  such  as  is  afforded  by  the  Poly- 
technic Association,  and  would  give  them  the  privilege  of  securing 
the  attendance  of  zealous  friends  to  put  their  inventions  forward  in 
such  discussions,  we  look  with  disfavor  on  any  efforts  to  secure  favor- 
able reports  from  any  committee  of  the  Institute  in  their  official 
capacity.     Thus  believing,  we  have  not  submitted  a  report  on  any 
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of  the  inventions  wliicli  have  been  brought  to  our  notice  during  the 
year,  which,  however,  would  have  been  done  had  your  committee 
found  any  decidedly  novel  and  commendable  feature  that  seemed  of 
sufficient  importance. 

Your  committee  have  little  of  importance  to  communicate,  further 
than  the  increase  and  heretofore  unprecedented  success  of  the  weekly 
meetings  of  the  Polytechnic  Association,  for  the  conduct  of  which 
your  committee  is  responsible.  It  organized  the  society  for  the  year 
by  reappointing  Prof.  S.  D.  Tillman  as  chairman,  and  selecting  C.  E. 
Emery  to  fill  the  place  of  the  former  secretary,  who  is  still  in  Europe. 

The  interest  of  its  meetings  has  been  largely  due  to  the  faithful  and 
regular  attendance  of  a  few  members  of  the  Institute,  and  to  the  zeal 
and  discretion  of  the  chairman,  who  has  presided  with  imj)artiality, 
and  endeavored  to  give  ample  opportunities  to  all  who  have  desii-ed 
to  present  before  the  association  new  inventions  and  new  tlioughts  on 
mechanical  and  chemical  subjects. 

The  society  has  devoted  a  number  of  evenings  to  the  discussion  of 
the  best  means  of  rapid  transit  through  the  city  of  Kew^  York,  in 
which  the  advantages  and  disadvantages  of  tunnels,  deep  cuts,  elevated 
railways  and  railways  on  the  street  level  were  very  fully  set  forth. 
It  has  also  given  great  consideration  to  the  question  of  uniting  the 
cities  of  Brooklyn  and  New  York  by  means  of  bridges,  causeways 
and  tunnels.  Many  other  questions  of  general  interest  have  been  dis- 
cussed and  many  new  inventions  examined. 

A  prominent  feature  of  the  Polytechnic  has  been  the  usual  sum- 
mary of  foreign  scientific  news  presented  by  the  chairman,  which  has 
afforded  topics  for  many  interesting  debates. 

THOMAS  D.  STETSOiS", 

HAMILTON  E.   TOWLE, 

MIEKS   CORYELL, 

CHARLES  E.  EMERY. 
New  Yokk,  February  3,  1869. 


ADMISSION  OF  MEMBERS. 

The  Committee  on  the  Admission  of  Members  beg  leave  to  submit 
the  following  report : 

The  committee  have  held  ten  meetings  during  the  past  year,  and 
have  made  reports  at  each  monthly  meeting  of  the  Institute,  giving 
the  names,  occupations  and  residences  of  the  candidates,  and  by  whom 
proposed. 
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During  the  year  199  candidates  have  been  reported  on  and  admit- 
ted as  members. 

The  course  of  scientific  lectures  has  created  quite  an  interest  among 
persons  of  a  scientific  character,  and  has  caused  quite  a  large  number 
to  join  the  Institute ;  at  the  monthly  meetings,  held  in  December 
an-d  January  last,  103  persons  were  reported  on  and  admitted  as 
members. 

The  great  increase  of  members  admitted  during  the  past  three 
or  four  years  seems  to  have  infused  new  life  into  the  Institute,  and  i& 
just  what  the  Institute  needs  to  enable  it  to  keep  its  advanced  posi- 
tion among  the  institutions  of  the  country. 

The  members  admitted  during  the  year  are  as  follows : 

March 23 

April 11 

May 6 

June T 

September 19 

October 8 

November 12 

December 63 

January 40 

Februafy 10 

Total 199 

The  following  is  the  number  of  members  belonging  to  the  Insti- 
tute: 

Honorary  members 85 

Corresponding  members 248 

Life  members 1  j  255 

Less  deceased 233 

. 1,022 

Annual  members 1  j  221 

Total  2,576 


All  of  which  is  respectfully  submitted. 

CHAELES  E.  BUED, 
JAMES  H.  DEAKE, 
JOHN  W.  CHAMBEES, 
JOHN  F.  COEEY, 
J.  OWEN  EOUSE, 

Cojnmittee, 


New  York,  February  4,  1869. 
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COMIHTTEE  ON  LIBEAEY. 

The  time  has  again  an-ived,  when  according  to  the  provisions  ot 
the  by-laws  of  the  American  Institute,  the  library  committee  are 
required  to  make  a  report.     They  beg  leave  to  submit  the  following : 

By  the  authority  of  the  Institute  given  them  at  the  last  annual 
meeting,  they  have  had  nine  additional  book  cases  erected j  at  an 
expense  of  $ttl8,38.  These  additions  have  not  only  improved  the 
appearance  of  the  rooms,  but  have  given  the  librarian  an  opportunity 
to  make  a  better  classification  of  the  books. 

Although  the  financial  condition  of  the  country  has  not  relieved 
us  from  the  necessity  of  paying  high  prices  for  books,  especially- 
foreign  works,  your  committee  have  nevertheless  felt  it  to  be  their 
duty  to  purchase  whatever  works  seemed  to  be  demanded,  in  order 
to  accomplish  the  grand  object  of  the  Institution.  The  committee 
have  accordingly  procured  some  of  the  best  works  on  various  branches 
of  science. 

The  committee,  during  the  past  year,  have  been  enabled  to  com- 
plete several  important  sets  of  scientific  journals,  among  them  the 
London  Mechanic's  Magazine,  eleven  volumes ;  and  the  Journal  of  the 
Royal  Agricultural  Society,  nine  volumes. 

The  purchases  during  the  year  have  been  confined  to  works  of  a 
scientific  character.  The  committee  have  expended  for  books  and 
periodicals  $583.71,  and  for  binding  $111.67,  making  a  total  ot 
$695.38. 

The  whole  number    of  volumes  in  the  library  at  the 

date  of  the  last  report,  was 9>115 

Added  during  the  year  by  purchase 140 

Donations  as  exchanges 168 

308 

Making  the  total  number  of  volumes  now  in  the  library .  9  >  423 


Nearly  all  of  which  are  in  excellent  condition. 

The  committee  cannot  close  this  report  without  alluding  to  the 
valuable  donation  of  149  volumes  of  scientific  works  made  to  the 
Institute  by  Mr.  James  S.  Thomas.  This  donation  was  reported  to 
the  Institute  at  the  December  meeting,  when  ]Mi\  Thomas  was 
unanimously  elected  a  life  member. 

A  list  of  donations  of  books  to  the  library  dm*ing  the  year  will  be 
found  annexed. 
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The  committee  respectfully  ask  the  Institute  for  an  appropriation 
of  $500  to  be  placed  at  their  disposal. 

All  of  which  is  respecfully  submitted. 

JAMES  K.  CAMPBELL, 

WILLIAM  IIUBJ3AED, 

DUBOIS  D.  PAEMELEE, 

•       '  S.  D.  TILLMAN, 

CommiUee  an  the  Library. 
New  York,  Fel/ruary  3d,  1S69. 
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REPORT  OF  THE  BOARD  OF  MANAGERS. 


The  Board  of  Managere  respectfully  report  that  immediately  after 
its  organization,  the  board  took  into  consideration  the  question  of 
holding  an  antumnal  exhibition.  Kearly  all  its  members  were  also 
members  of  the  preceding  board,  which  had  the  management  of  the 
most  successful  exhibition  ever  given  by  the  Institute ;  and  they 
were,  as  a  natural  consequence,  very  desirous  that  the  proposed  dis- 
play should  equal,  if  not  exceed,  that  of  1S6T.  Their  experience 
had  convinced  them  of  the  importance  of  having  a  few  very  promi- 
nent objects  of  attraction,  as  well  as  a  complete  assortment  in  its 
several  departments,  to  secure  its ,  pecuniary  success.  Although  no 
very  striking  novelties  had  recently  been  brought  to  notice,  and  no 
very  strong  feeling  manifested  among  the  leading  manufacturers  of 
the  country  in  favor  of  a  fair,  still  the  board  decided  to  take  the  pre- 
liminary steps  to  secure  the  use  of  suitable  grounds  and  buildings  for 
that  pui-pose.  Great  inconvenience  had  been  experienced  at  the 
exhibition  of  1S67,  from  a  want  of  room  for  the  proper  display  of 
articles  and  the  working  of  machines ;  and  the  first  aim  of  the 
board  was  to  provide  premises  more  capacious  than  had  been  used 
since  the  Institute  had  occupied  the  crystal  palace.  . 

The  board  was  not  successful  in  finding  such  a  locality,  and  being 
convinced  that  the  accommodation  of  a  complete  exposition  required 
the  erection  of  a  temporary  structure,  it  decided  to  refer  the  subject 
to  the  trustees  of  the  Institute,  and  make  the  holding  of  an  exhibi- 
tion conditional  upon  their  providing  the  necessary  buildings.  The 
trustees  did  not  recommend  the  erection  of  an  exhibition  building, 
and  had  they  done  so,  it  is  doubtful  whether  such  a  building,  con- 
structed in  the  cheapest  manner,  could  have  been  completed  in  time 
to  be  occupied  at  the  usual  day  for  opening  our  autumnal  display. 

The  history  of  the  past  year  only  makes  more  apparent  the  abso- 
lute necessity  of  immediately  building  a  structure  for  the  accommo- 
dation of  all  the  departments  of  the  American  Institute,  and  more 
especially,  its  general  exhibitions.  All  past  experience  shows  that 
the  fine  spirit  and  energy  evinced  by  every  new  Board  of  Managers^ 
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have  been  generally  exhausted  in  endeavors  to  procui'e  suitable  quar- 
ters, preparing  them  for  occupanc}'',  introducing  motive  power,  mak- 
ing its  proper  connections  with  machinery,  and  constructing  various 
devices  for  the  accommodation  of  exhibitors  and  visitors,  which  at 
the  end  of  six  weeks  are  nearly  worthless.  The  difference  between 
the  amount  paid  for  material  and  labor  in  preparing  for  the  exhibi- 
tion, and  the  amount  received  for  such  material  sold  at  its  close,  or 
in  other  words  the  loss  resulting  from  these  temporary  preparations, 
has  generally  been  large  enough  to  equal  the  interest  on  the  cost  of 
an  exhibition  building,  without  including  the  value  of  the  land  which 
such  a  structure  would  occupy. 

The  Board  of  Managers  would,  therefore,  in  conclusion  direct  the 
attention  of  the  Institute  to  the  importance  of  making  permanent 
provisions  for  its  annual  expositions. 

OEESTES  CLEVELAND,  GEO.  PEYTON, 

JAMES  KNIGHT,  WM.  H.  BUTLER, 

NATHAN  C.  ELY,  GEO.  SIMPSON, 

GEO.  FRANCIS  DAWSON,     CHAS.  K.  HAWKES, 
HENRY  J.  NEWTON,  EDWARD  RICHMOND, 

J.  GROSHON  HERRIOT,         SAMUEL  D.  TILLMAN. 
New  Yoek,  February  4,  1869. 
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SPECIAL  EEPORT  FROM  THE  TRUSTEES. 


The  Board  of  Trustees  respectfully  report :  That  in  accordance 
with  a  resolution  adopted  bj  the  Institute,  and  by  virtue  of  the  25th 
article  of  the  by-laws,  the  Board  made  all  the  preliminary  arrange- 
ments for  a  course  of  scientific  lectures  to  be  delivered  once  a  week 
for  three  months,  and  published  the  following  programme : 

SCIEI^'TiriC    LECTURES 

BBFOBB    THE 

^MERIOA-N     INSTITUTE, 

AT  STEINWA  Y  hall,   FOUR  TEENTH  STREET. 


The  Trustees  have  the  pleasure  of  announcing  that  they  have  secured  the  services 
of  twelve  distinguished  Scientists  for  the  coming  Course  of  Lectures,  which  promi- 
ses to  be  one  of  vmsiu*passed  value  and  interest. 


Wednesday,  Nov.  25,  1868— By  Prest.  Barnard,  Columbia  College,  N.  Y. ;  "  On 
the  Microscope  and  its  Eevelations." 

FiHday,  Dec.  4 — Prof.  Alexander,  College  of  New  Jersey,  Princeton ;  "  On  the 
Telescope." 

Fi-iday,  Dee.  11 — Prof.  Guyot,  College  of  New  Jersey,  Princeton ;  "  On  the  Bar- 
ometer." 

Wednesday,  Dec.  16 — Prof  Silliman,  Yale  College,  New  Haven,  Conn. ;  "  On  the 
Philosophy  of  the  Tea  Kettle." 

Wednesday,  Dec.  23 — President  Dawson,  of  McGUl  College,  Montreal ;  "  On  the 
Primeval  Flora." 

Wednesday,  Dec.  30— Mr.  James  Hall,  State  Geologist,  Albany ;  "  On  the  Evolu- 
tion of  the  North  American  Continent." 

Wednesday,  Jan.  6, 1869— Prof  Horsford,  Cambrige,  Mass. ;  "  On  the  Philosophy 
of  the  Oven." 

Wednesday,  Jan.  13 — Dr.  T.  Sterry  Hunt,  Montreal,  Canada ;  "  On  Pruneval 
ChemisUy." 

Friday,  Jan.  22— Prof.  Doremus,  College  of  the  City  of  New  York ;  "  On  the 
Photometer." 

Wednesday,  Jan.  27 — Mr.  Waterhouse  Hawkins,  of  London ;  "  On  Comparative 
Zoology." 

Wednesday,  Feb.  3— Prof.  Cooke,  Harvard  College,  Mass. ;  "  On  the  Spectroscope." 
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Wednesday,  Feb.  10 — Wm.  J.  McAlpine,  Presi(lent  American  Society  of  C.  E. ; 
"  Ou  Modern  Engineering." 

Doors  open  at  7i  o'clock,  P.  M.  After  a  prelude  on  the  Organ,  each  Lecture  will 
commence  at  8, 

Tickets  50  Cents  each.    No  reserved  seats. 

S^"  Members'  Tickets  may  be  obtained  at  American  Institute  Rooms,  No.  22 
Cooper  Union. 

This  programme  was  carried  out  to  the  letter.  Each  lectm'er 
appeared  at  the  hour  advertised,  and  was  warmly  greeted  by  a  large 
and  intelligent  audience.  The  diversity  of  the  topics  discussed,  and 
the  reputation  of  the  speakers,  awakened  unusual  interest  in  this 
course  which  seemed  unabated  to  the  close,  when  a  series  of  resolu- 
tions were  adopted  by  the  audience  approving  of  the  whole  plan,  and 
requesting  the  publication  of  a  full  report  of  the  twelve  lectures  in 
book  form. 

As  the  Course  was  chiefly  intended  for  the  benefit  of  the  members 
of  the  Institute,  it  was  deemed  inexpedient  to  sell  any  reserved  seats 
to  non-members ;  this  decision  made  it  proper  to  open  the  doors  of 
the  lecture  room  at  an  early  hour,  and  to  provide  music  for  the 
entertainment  of  those  who  secured  good  seats  by  prompt  attendance. 
Another  item  not  included  in  the  original  estimate  of  the  expense  of 
the  Course,  was  the  cost  of  providing  for  suitable  experiments  and 
drawings  for  the  better,  illustration  of  the  lecture.  These  ex-penses 
would  have  been  much  less  if  the  Institute  had  apparatus  of  its  own 
for  use  on  such  occasions. 

The  total  expense  incurred  for  the  course  is  as  follows : 

Twelve  lecturers  at  $100  each $1 ,200  00 

Illustrations  and  experiments 774  50 

Eent  of  Steinway  Hall  at  $75  per  night 900  00 

Organist  at  $15  per  night 180  00 

Printing  and  bill  posting 83  25 

Advertising 298  11 

Ticket  seller,  door  keepers  and  assistants 120  00 

$3,555  86 
Less  amount  received  from  sale  of  tickets  to  non  mem- 
bers        1,265  00 

Leaving  the  amount  to  be  paid  by  the  Institute $2,290  86 

From  this  statement  it  will  be  seen  that  the  expenditure,  over  and 
above  the  receipts,  is  about  $200  less  than  the  amount  already  appro- 
priated for  this  object. 
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Aside  from  the  benefit  which  members  have  derived  from  this 
course  of  scieutiiic  lectures,  it  may  safely  be  asserted  that  no  step  has 
recently  been  taken  by  the  Institute  which  is  more  likely  to  be  fol- 
lowed by  similar  organizations.  In  this  and  neighboring  cities  socie- 
ties are  already  preparing  to  inaugurate  a  system  of  scientific  lectures 
during  the  next  winter ;  and  letters  liave  been  received  from  various 
quarters  asking  for  the  particulars  of  our  plan. 

On  the  whole,  the  Trustees  are  led  to  the  conclusion  that  no  expen- 
diture of  money  by  the  Institute  has  been  productive  of  more  good 
in  tlie  diffusion  of  scientific  knowledge  than  that  incurred  in  this 
course  of  scientific  lectures ;  and,  from  their  experience,  they  feel 
confident  that  the  system  can  hereafter  be  so  modified  and  improved 
as  to  increase  the  attractions  so  much  that  the  principal  items  of  cost 
in  a  course  will  be  paid  by  those  attendants  who  are  not  members  of 
the  Institute. 

The  Trustees  further  report  that  they  have  accepted  the  proposi- 
tion of  the  present  tenants  of  No.  351  Bi-oadway,  belonging  to  the 
Institute,  to  pay  $17,000  for  these  premises  for  one  year  from  May  1, 
1869. 

The  premises  now  occupied  by  the  Institute  in  the  Cooper  Union 

building  have  been  leased  for  another  year  at  the  sum  of  $2,1Y5  per 

annum. 

Eespectfully  submitted. 

HORACE  GREELEY, 

DUDLEY  S.  GREGORY, 

CIIAS.  P.  DALY, 

CYRUS  H.  LOUTREL, 

S.  D.  TILLMAN", 

GEO.   PEYTOiSr, 

SYLYESTER  R.  COMSTOCK, 

Trustees. 
March  Uh,  1860, 

[Inst.]  2 
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SCIENTIFIC   LECTUKE~I. 


THE  MICPwOSCOPE    AI^D    ITS   RETELATIOl^S. 


Bt  Rev.  F.  A.  P.  Barnard,  LL.  D. 


The  first  of  the  series  of  Scientific  Lectures  announced  to  be 
given  before  the  American  Institute  this  winter,  was  delivered  by 
President  Barnard,  of  Cohimbia  College,  at  Steinway  Hall  on  the 
evening  of  ]!^ovember  25tli,  1868,  to  a  large  and  intelligent  audience. 
George  W.  Morgan  presided  at  the  organ.  The  lecture,  entitled  The 
Microscope  and  its  Revelations,  was  listened  to  with  great  attention. 
The  exhibitions  showing  the  wonderful  powers  of  the  microscope  by 
means  of  calcium  lights,  screens  and  magic  lanterns  were  well 
worthy  of  the  applause  they  received.  The  Hon.  Horace  Greeley, 
President  of  the  American  Institute,  introduced  the  speaker  by  say- 
in  o-  that  the  people  of  a  groat  Emporium  who  went  nightly  to  the 
Grande  Duchess,  Humpty  Dumpty,  and  other-  amusements,  came 
there  that  evening  to  be  instructed  as  well  as  entertained  by  a  lecture 
on  the  microscope  and  its  revelations.  Mr.  Greeley  then  presented 
tlie  lecturer,  who  was  most  cordially  welcomed.  President  Barnard 
spoke  as  follows  : 

Ladies  AND  Gentleimen:  I  propose  to  occupy  your  attention  for 
an  hour  this  evening  with  some  account  of  the  construction  and  uses 
of  an  instrument  which  presents  one  of  the  most  felicitous  illustra- 
tions known  of  the  ingenious  application  of  theoretic  principles  to 
the  production  of  a  practical  result,  and  which  is  in  itself,  at  the 
same  time,  one  of  the  most  signal  triumphs  of  tlie  refined  artistic 
skill  of  modern  times  in  responding  to  the  demands  of  science. 
"Without  any  reference  to  the  purposes  for  which  it  is  intended,  the 
microscope  is  a  study  of  extraordinary  interest.  Whoever  thoroughly 
understands  its  principles,  must,  at  the  same,  become  familiar  with 
the  essential  laws  of  the  most  beautiful  of  the  physical  sciences,  and 
with   the  properties  of  the   marvelous   medium  through  which  we 
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acquire  almost  all  tlie  knowledge  we  possess  of  tlie  material  objects 
bv  wliicli  we  are  surrounded.  And  as  it  is  by  taking  advantage  of 
these  properties  that  the  instrument  is  made  to  accomplish  the  object 
proposed  in  its  cOTstruction,  so  it  is  out  of  these  properties  themselves 
that  the  difRculties  arise  which  embarrass  its  construction,  and  which 
have  made  its  progress  toward  its  present  high  degree  of  perfection 
laborious  and  slow. 

But  it  is  not  as  an  illustration  of  optical  science,  or  as  an  example 
of  the  ingenious  adaptation  of  means  to  ends,  or  as  a  proof  of  the 
exquisite  perfection  of  mechanical  art  in  our  time,  that  the  microscope 
is  principally  interesting.  If  this  were  so,  we  should  have  no 
microscope  at  the  present  worthy  of  the  name.  Beautiful  as  is  the 
instrument  itself,  and  surprising  as  is  the  insight  it  gives  us  into  a 
world  imperceptible  to  ordinary  vision,  it  would  never  have  enlisted, 
in  the  effort  for  its  improvement  the  persevering  labors  of  so  many 
able  men  or  accomplished  artists  but  for  the  fact  that  its  perfection 
was  sought  for  not  as  an  end,  but  as  a  means.  In  the  study  of  the 
works  of  nature,  it  is  but  a  narrow  range  which  our  unassisted  senses 
enable  us  to  grasp.  If  we  look  abroad  from  our  planet  into  space, 
there  is  not  one  of  the  brilliant  objects  which  stud  the  heavens,  of 
which  the  information  furnished  by  simple  vision  enables  us  to  form 
the  slightest  conception.  Their  dimensions,  t]?.feir  motions,  their 
distances,  the  features  of  their  surfaces,,  their  enveloping  atmospheres 
all  these  things  are  matters  of  wliich  our  natural  powers  permit  us  to 
discover  nothing  whatever.  It  is  not,  therefore,  by  any  means 
surprising  that,  in  an  age  when  the  telescoj^e  had  not  been  dreamed 
of,  the  sky  should  have  been  taken  for  a  transparent  vault,  and  the 
heavenly  bodies  should  have  been  supposed  to  be  attached  to  its 
surface,  like  gems  set  in  a  crystal  goblet.  In  like  manner,  if  we 
attempt  to  survey  objects  of  considerable  dimensions  on  the  earth's 
surface,  we  reach  very  shortly  the  limit  of  our  powers.  Though  we 
discern  the  general  outline  of  a  mountain,  we  gather  very  little  of  the 
detail  of  its  form  or  its  structure.  Of  an  extended  lake  or  valley, 
the  sight  tells  us  still  less.  And,  though  this  is  the  most  perfect  of 
all  our  senses,  we  very  soon  find  that  a  principal  condition  of  its 
usefulness  is  that  its  objects  shall  be  of  moderate  dimensions  and 
near  at  hand. 

But  even  when  this  condition  is  realized,  and  objects  are  placed 
immediately  before  us  in  the  most  advantageous  light  and  under  the 
most  favorable  circumstances,  we  presently  discover  that  there  are 
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limitations  to  the  information  whicli  sic^ht  can  give  which  are  very 
soon  reached.  In  the  examination  of  structure,  in  the  study  of  form, 
iu  the  observation  of  the  movements  and  changes  continually  going 
on  in  organic  things,  we  presently  arrive  at  a  point  at  which  further 
progress  is  arrested  by  the  imperfection  of  our  powers.  More  than 
this;  while  thus  vainly  seeking  to  know  something  of  the  minute 
organization  of  bodies  large  enough  to  be  seen  and  examined  in  mass, 
without  difficulty,  we  make  the  new  discovery  that  there  exist  many 
objects  of  a  high  order  of  interest  M'hich,  in  their  fully  developed 
proportions  never  attain  a  magnitude  sufficient  to  betray  even  their 
existence  to  ordinary  vision,  and  of  which,  without  artificial  helps, 
w.e  could  never  know  anything  at  all.  And  yet,  it  can  easily  be 
made  to  appear  that  on  the  knowledge  which  we  may  be  able  to 
attain  of  this  class  of  objects  must  depend  to  a  great  degree  the 
progress  which  is  to  be  made  in  future  toward  the  amelioration  of  the 
condition  of  the  human  race.  Sanitary  science,  so  far  as  there  is  such 
a  ^science,  rests  at  present  upon  principles  to  a  great  extent  empirical. 
It.is  becoming  every  day  more  and  more  clear  that  the  causes  of  all 
zymotic  diseases  are  to  be  sought  in  excessively  minute  and  widely 
scattered  organisms,  which  to  ordinary  observation  are  totally  imper- 
ceptible. This,  it  may  be  further  remarked,  is  just  as  true  of  the 
diseases  of  plants  as  those  of  animals.  The  potato  rot,  the  cotton 
rust  the  smut  of  wheat,  and  the  wasting  of  the  vine,  are  just  as 
certainly  the  product  of  microscopic  fungi  as  the  rinderpest,  the 
epidemic  among  silk-worms,  or  Xhe  cholera  among  men. 

To  the  study  of  objects  of  this  kind,  the  microscope  is  absolutely 
indispensable.  It  is  to  the  rai(;roscope,  indeed,  that  we  owe  the 
knowledge  that  any  such  things  exist.  But  supposing  us  to  have 
been  otherwise  possessed  of  so  much  knowledge,  it  is  still  true  that 
without  this  instrument  we  could  know  nothing  beyond.  We  could 
know  nothing  of  their  modes  of  development,  the  conditions  favor- 
able to  their  multiplication,  the  manner  of  their  diffusion,  or  the 
means  best  adapted  to  prevent  their  appearance  or  check  their 
growth.  This  signal  example  of  the  use  of  the  microscope  I  men- 
tion first,  because  of  the  magnitude  of  its  importance,  and  because 
of  tlie  recency  of  its  recognition.  The  application  of  the  instrument 
to  the  study  of  disease  generally,  and  especially  to  morbid  anatomy, 
has  long  been  familiar.  So  large  are  the  services  which  it  has  thus 
rendered  to  the  healing  art,  that,  in  the  words  of  an  eminent 
wi-iter  on  this  subject,  "  The  smallest  portion  of  a  diseased  structure 
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placed  under  a  microscope,  will  tell  more  in  one  minute  to  the  expe- 
rienced eye,  than  could  be  ascertained  by  long  examination  of  the 
mass  of  disease  in  the  ordinary  method." 

To  the  progress  of  knowledge  in  animal  and  vegetable  physiology, 
the  microscope  has  made  invaluable  contributions.  It  has  made  it 
possible  to  detect  nature  in  the  very  act  of  those  transformations 
which  are  concerned  in  the  development  and  growth  of  the  living 
organism.  It  has  demonstrated  that  all  forms  of  organic  life,  how- 
ever complicated,  originate  in  the  same  simple  form,  the  primordial 
cell,  and  are  built  up  only  by  the  multiplication  and  aggregation  of 
cells  essentially  similar,  however  apparently  differing.  It  has  demon- 
strated, also,  that  every  complex  organism,  however  it  may  possess 
an  aggregate  individuality,  has  nevertheless  a  multiple  and  complex 
life,  each  cell  in  the  aggregate  mass  being  gifted  with  an  independent 
and  distinct  life  of  its  own.  It  has  revealed  the  existence  of  vast 
groups  of  organisms,  vegetable  and  animal,  which  never  attain  a 
higher  level  than  that  of  the  single  cell,  yet  which  swarm  in  all  the 
waters  of  the  earth,  and  have,  in  time  past,  existed  in  so  prodio-ious 
numbers,  that  their  fossil  remains  at  this  time  form,  to  the  almost 
complete  exclusion  of  every  other  material,  the  substance  of  great 
geological  deposits,  hundreds  of  feet  in  depth,  and  thousands  of  square 
miles  in  horizontal  extent.  It  has  revealed  in  these  organisms  a 
degree  of  varied  beauty  and  symmetry  such  as  is  not  surpassed  any- 
where among  the  more  conspicuous  of  the  works  of  nature.  The 
exquisite  patterns  sculptured  over  the  surfaces  of  the  silicious  shells 
by  which  a  large  class  of  these  minute  objects  are  protected,  rival 
the  most  ingenious  figures  executed  by  the  engine  lathe.  And  the 
elegant  forms  and  graceful  movements  of  others,  which  seem  to  be 
endowed  with  vital  powers  of  a  higher  order ;  forms  and  movements 
Wiiich  have  no  analogies  in  the  world  of  life  with  which  we  are  ordi- 
narily conversant,  provide  perpetual  food  for  new  admiration  and 
new  surprise.  These  things  furnish  to  the  observer  who  comes  to 
the  study  prepossessed  with  the  idea  that  the  creation,  in  all  its 
greatest  and  minutest  parts,  has  been  called  into  being  with  exclusive 
reference  to  the  exigencies  of  the  human  race,  and  with  no  other  end 
but  to  subserve  the  uses  or  to  minister  to  the  enjoyments  of  man, 
material  for  profound  reflection.  And  the  pride  of  self-sufficiency 
with  which  he  has  been  accustomed  to  regard  himself  as  the  great 
end  of  the  material  universe,  cannot  fail  to  receive,  from  the  contem- 
plation of  these  marvelously  fashioned  and  wonderfully  lovely  forms 
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of  invisible  life,  a  severer  shock  than  is  felt  even  "when  he  learns 
through  the  telescope  how  paltrj  a  position  the  gi'eat  earth  itself, 
which  he  inhabits,  occupies  in  the  boundless  universe  of  which  it  is 
an  insignificant  member.  From  both  these  widely  opposite  revelations 
he  learns  his  own  comparative  unimportance,  and  both  at  the  same 
time  almost  equally  awaken  within  him  the  highest  emotions  of  admira- 
tion and  wonder  of  which  he  is  capable.  But,  if,  in  view  of  the  gran- 
deur of  the  vast  celestial  universe,  he  is  oppressed  and  stupified  with  a 
sense  of  the  sublime,  which  is  wanting  when  he  turns  his  attention 
to  the  infinitely  minute,  there  is  no  doubt  that  the  feeling  of  simple 
wonder  which  these  last  discoveries  awaken  exceeds  immeasurably 
anything  which  is  excited  by  even  the  grandest  of  the  truths  which 
astronomy  discloses.  And  the  reason  is  sufficiently  obvious.  If  the 
objects  of  astronomy  are  vast,  the  space  they  occupy  is  vaster  still. 
It  is  difficult  to  lift  our  conceptions  to  a  level  with  their  grandeur, 
but  not  difiicult  to  conceive  that,  however  stupendous  may  be  their 
dimensions,  their  existence  is  still  possible  and  that  in  the  region 
where  they  exist  there  is  room  enough  for  them  and  to  spare.  When, 
on  the  other  hand,  we  discover  in  the  infinitely  small  organizations 
exhibiting  the  highest  degree  of  complexity,  possessing  the  largest 
freedom  of  motion,  exhibiting  the  most  marvelously  varied  forms, 
and  existing  in  numbers  to  defy  computation,  our  astonishment 
is  not  so  much  an  astonishment  at  the  minuteness  of  the  objects 
as  at  the  possibility  that  objects  of  such  a  character  can  be  so  minute. 
I  have  had  an  oj^portunity  of  observing  the  impressions  made  upon 
many  minds,  on  a  first  introduction  to  the  wonders  of  the  heavens 
through  the  telescope,  and  to  the  marvels  of  minute  organic  life, 
through  the  microscope,  and  in  every  instance  the  lively  expressions 
of  surprise  elicited  by  the  disclosures  of  this  latter  instrument  have 
been  singularly  in  contrast  with  the  tranquil  admiration  excited  by 
those  of  the  former.  This  susprise  is  occasionally  mingled  with  some- 
thing like  incredulity.  The  observer  does  not  hesitate  to  believe 
what  he  sees,  but  sometimes  amusingly  doubts  whether  what  he  sees 
is  really  the  object  on  the  stage  of  the  instrument,  and  is  not,  by 
some  jugglery,  concealed  in  tlie  tube. 

That  this  doubt  is  not  wholly  absurd,  or  at  least  unnatural,  will  be 
admitted  when  the  actual  dimensions  of  objects  are  stated,  which 
appear,  as  seen  in  the  instrument,  as  large  at  least  as  ordinary  inseets, 
as  bees  for  instance,  or  beetles,  or  butterflies.  Tlie  hracMonoea  are 
among  the  larger  forms  of  loricated  animalcules;  that  is,  animals 
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having  silicious  loricoe  or  shells ;  and  of  these,  the  hrachionus  urceo- 
laris,  so  called  from  its  elegant  urn-shaped  lorica,  is  among  those 
most  frequently  met  with.  Of  this  animal  more  than  one  million 
individuals  could  be  easily  packed  in  the  space  of  a  cubic  inch.  But 
this  is  one  of  the  forms  which  may  perhaps  be  properly  called  gigan- 
tic. It  is  even  large  enough  to  be  discerned  by  the  naked  eye ;  not 
indeed  in  its  shape  and  structure,  or  the  puzzling  and  paradoxical 
appearances  presented  in  the  movements  of  its  marvelously  delicate 
organs,  but  as  an  animated  point  rapidly  speeding  its  way  through 
the  watery  drop  which  forms  its  ocean.  Of  this  and  allied  genera  or 
families,  there  are,  however,  others  which,  though  equally  com- 
plex in  their  organizations,  are  vastly  more  minute.  Of  the  genera 
Salpina,  Euchlanis^  Monostyla,  and  others,  all  having  elegantly 
sculptured  silicious  shells,  there  are  some  of  which  at  least  10,000,000 
to  20,000,000  could  find  room  in  a  cubic  inch  of  space. 

Of  simpler  forms  of  life,  the  minuteness  is  still  more  wonderful. 
The  monadina^  monads,  are  little  spheroidal  sacks  having  a  single 
thread-like  filament  proceeding  from  the  mouth,  which  seems  to  serve 
the  double  purpose  of  securing  food  and  aiding  locomotion.  Difierent 
species  vary  in  their  dimensions,  few  exceeding  the  1,000th  of  an 
inch  in  diameter,  and  some  being  not  more  than  one  12,000th.  The 
monads  are  commonly  regarded  as  being  true  animals,  although  some 
naturalists,  among  whom  may  be  mentioned  our  own  Agassiz,  have 
held  that  they  are  but  the  germs  of  various  kinds  of  algae.  They 
are  distinguished  by  great  activity  of  movement,  and  if  their  move- 
ments are  not  directed  by  a  manifest  exercise  of  will,  it  is  all  but 
impossible  for  the  observer  to  escape  from  the  illusion  that  they  are  so. 

In  order  that  some  idea  may  be  formed  of  the  exceeding  minute- 
ness of  these  objects,  I  will  no  longer  suppose  a  space  so  enormous  as 
a  cubic  inch  to  be  filled  with  them.  I  will  suppose  a  cube  of  only 
one-tenth  of  an  inch  on  the  edge.  A  little  block  of  oak  of  such 
dimensions  would  weigh  about  a  quarter  of  a  grain.  It  might  be 
rej)resented  in  bulk  by  a  drop  of  water,  such  as  I  might  lift  on  the 
point  of  my  pencil.  Yet  within  this  insignificant  space  may  be  easily 
contained,  of  some  of  the  smaller  forms  of  these  oi'ganisms,  a  num- 
ber not  less  than  two  thousand  millions ;  that  is  to  say,  more  than 
double  the  number  of  the  human  inhabitants  of  the  entire  earth. 
Even  this  will  fail  to  convey  an  adequate  idea  of  the  extreme  minute- 
ness of  the  objects  we  are  considering  ;  for  such  numbers  as  millions 
and  thousands  of  millions  are  totally  inconceivable  by  the  mind.    The 
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names  are  mere  sounds,  which  serve  ns  for  symbols  in  making  com- 
putations, but  to  which  it  is  impossible  to  attach  any  clear  uotions. 
Let  me  try  another  illustration.  Draftsmen,  and  persons  who  have 
occasion  to  make  use  of  divided  rules,  are  aware  that  a  division  finer 
than  about  150  to  the  inch  is  with  difficulty  discerned.  Few  eyea 
Avill  distinguish  lines  closer  than  200  to  the  inch.  Divisions  so  fine 
as  1,000  to  the  inch  defy  the  keenest  vision  to  separate  them  at  all. 
A  cube,  therefore,  having  its  sides  only  equal  to  the  one-thousandth 
part  of  an  inch,  is  an  object  invisible  to  the  unaided  human  eye.  But 
such  a  cube  is  large  enough  to  hold  not  less  than  2,000  of  the  minuter 
monadin. 

The  monads  are  organisms  of  the  last  degree  of  simplicity  of 
structure.  They  interest  by  their  extreme  minuteness,  and  by  the 
fact  that  they  are  living  things  ;  but  neither  in  their  forms  nor  their 
integuments  do  they  present  any  remarkable  degree  of  beauty  or 
variety.  In  this  resj)ect  the  loricated  vegetable  cells  called  diatoms, 
are  of  much  higher  interest.  Of  these  the  greater  portion  are  more 
or  less  elongated  and  bear  considerable  resemblance,  in  a  lateral  view, 
to  a  weaver's  shuttle.  Others  are  circular  or  disk-shaped ;  others 
still  square,  triangular,  wedge-shaped,  or  having  the  form  of  simple 
rods.  The  cell  walls  of  all  these  objects  are  silicious,  though  the 
silex  is  interpenetrated  by  organic  matter,  which  remains  and  pre- 
serves its  form  after  the  mineral  portion  has  been  dissolved  by  hydro- 
fluoric acid.  These  walls  are  marked  with  the  delicate  and  beautifully 
varied  patterns  of  which  I  have  spoken,  and  being  indestructible  by 
ordinary  causes  of  decay,  they  persist  after  the  life  of  the  organism 
lias  perished,  and  become  accumulated  in  vast  quantities  wherever 
these  forms  of  life  abound.  Diatoms  are  found  in  great  numbers  in 
all  waters  which  favor  at  the  same  time  the  growth  of  the  higher 
orders  of  vegetation,  aud  in  the  ooze  which  settles  at  tlie  bottom  of 
all  lakes  and  seas,  their  silicious  shells  form  a  conspicuous  part,  con- 
stituting often,  much  the  larger  portion  of  the  deposit.  Some  of 
them  are  of  considerable  dimensions,  measuring  the  100th  or  the 
200th  part  of  an  inch  in  length  or  in  diameter,  many  much  less. 
Of  the  elongated  forms,  the  cross  section  hardly  exceeds  on  an  average, 
the  500,000tli  part  of  a  square  inch,  and  is  sometimes  as  small  as  one 
5,000,000th.  The  slate  of  Bilin,  in  Bohemia,  which  is  pulverized 
and  sold  extensively  as  a  polishing  powder,  is  made  up  almost  exclu- 
sively of  these  fossil  remains,  of  which  40,000,000,000  of  individual 
shells  are  contained  iu  a  single  cubic  inch. 
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There  are  forms  still  more  minute  than  these.  Of  the  N^aviGula 
radiosa.,  one  lumdred  and  fifty  thousand  millions  ;  and  of  the  Navi- 
cula  Mediterranean  three  hundred  and  fifty  thousand  millions  could 
be  contained  in  the  same  small  compass.  The  JS'avicula  vlridis  is 
the  smallest  of  the  vegetable  forms  of  which  I  have  the  measure- 
ment ;  and  this  is  so  minute  that  a  cubic  inch  would  easily  contain 
more  than  a  million  of  millions.  And  the  minuter  monad  forms  of 
which  mention  was  just  now  made,  are  smaller  than  these  in  the 
ratio  of  two  to  one. 

Whether  the  lowest  limit  of  organic  life  has  yet  been  reached  by 
the  power  of  the  microscope,  is,  perhaps,  uncertain.  The  mona>s  C7'e- 
jpuscidion.^  the  twilight  monad,  was  so  named  by  Ehrenberg  as  mark- 
ing, in  his  opinion,  the  dawn  of  life ;  but  though  among  monads 
specific  differences  are  not  very  sharply  defined,  there  are  monads 
now  in  the  catalogue  which  do  not  measure  in  diameter  more  than 
the  tenth  part  of  the  measurement  given  by  him  for  the  tnonas  cre- 
piisculum. 

Upon  the  process  of  the  development  and  growth  of  living  things, 
and  of  the  building  up  of  the  most  complicated  structures  from  the 
most  simple  germs,  the  microscope  has  thrown  a  light  which  could 
have  been  derived  from  no  other  source.  Thus,  the  multiplication 
of  cells  by  binary  subdivision,  which  seems  to  be  a  universal  law,  is 
a  discovery  exclusively  due  to  the  microscope;  and  this  instrument 
furnishes  us  all  the  knowledge  we  possess  of  those  acts  which  are 
essentially  distinctive  of  vitality.  From  this  law  of  binary  subdi- 
vision there  follows  a  curious  consequence  in  regard  to  those  beings 
which  consist  in  tlieir  full  development  of  only  a  single  cell.  For, 
whereas,  by  cell  subdivisions  the  more  complicated  organisms  grow 
larger,  but  maintain,  after  all,  a  compound  individuality  still,  among 
the  desmids  and  diatoms  every  subdivision  of  a  cell  produces  two 
distinct  individuals  where  tliere  was  only  one  before.  And  what  is 
true  of  the  unicellular  plants  is  equally  true  of  the  unicellular  ani- 
mals. Every  subdivision  of  a  single  animal — and  this  process  of 
subdivision  is  one  which  may  be  watched  with  the  microscope  from 
beginning  to  end — produces  two  animals  in  all  respects  perfectly 
similar,  of  which  it  would  be  impossible  to  say  that  either  the  one  or 
the  other  is  parent  or  offspring.  This  process  among  these  humble 
forms  of  life  is  going  on  incessantly.  As  a  consequence,  if  there  be 
but  one  or  two  individuals  in  an  infusion  to-day,  there  may  be  thou- 
sands to-morrow.     Prof.  Ehrenberg,  from  his  observations  upon  the 
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multiplication  by  subdivision,  or  fissuration,  of  a  few  individuals  of  a 
single  species  oi jparamecium^  computed  that  in  a  month  268,000,000 
might  proceed  from  a  single  one. 

But  another  curious  discovery  has  been  brought  to  light  by  the 
microscope  among  these  humble  forms  of  life.  The  unicellular  plants 
are  generally,  at  least  at  some  period  of  their  existence,  free  ;  and  not 
like  the  larger  vegetables,  anchored  by  stems  for  life  to  a  particular 
spot.  And  with  their  freedom  they  possess  a  power  of  locomotion 
which  likens  them  wonderfully  to  the  animals  which  they  so  much 
resemble.  Some  of  them  are  almost  always  in  rapid  motion ;  the 
movements  of  others  are  sluggish.  But  the  very  same  thing  is  true 
of  the  unicellular  animals ;  for  of  these,  certain  forms,  as  the  amnebas^ 
the  actynoj>hrys  and  the  rliizopods  execute  movements  which  are 
almost  insensible ;  while  others  are  so  restless  that  it  is  difficult  to 
follow  them  with  the  instrument. 

The  motions  of  these  minute  forms  of  vegetable  life  so  simulate  those 
of  sentient  beings,  that  it  is  not  surprising  that  they  should  all  have 
been  for  a  time  classed  among  the  animals.  But  the  further  dis- 
covery, due  also  to  the  microscope,  that  the  property  of  locomotion 
belongs  universally  to  the  germ  spores  and  antheridia  of  all  crypto- 
gamic  plants,  as  is  beautifully  illustrated  in  those  of  all  the  ferns, 
mosses,  lichens,  and  fungi,  has  demonstrated  that  this  property  is 
without  any  peculiar  significancy.  The  microscope  has  thus  traced 
the  members  of  the  two  great  kingdoms  of  the  organic  world  up  to 
a  point  where  all  ordinary  distinctions  fail,  and  where  apparently  no 
real  distinction  exists.  Is  there,  then,  actually  no  essential  or  radical 
difference  between  the  plant  and  the  animal  ?  And  are  the  wide 
apparent  differences  between  the  higher  forms  of  these  organisms, 
only  varying  modes  of  development  from  germ  cells  originally  essen- 
tially the  same  ?  This  is  not  by  any  means  the  case.  Between  the 
unicellular  plant  and  the  unicellular  animal  there  is  a  line  of  demar- 
cation as  positive  as  that  wliich  divides  the  oak  from  the  elephant. 
The  oak  derives  its  nourishment  from  the  mineral  world,  the  elephant 
from  the  organic.  Xo  animal  can  live  on  mineral  food,  upon  earth, 
or  air,  or  ashes.  Ko  plant  can  assimilate  organic  materials,  the  flesh 
of  animals  or  the  substance  of  other  plants.  Tlie  organic  matter  of 
soils,  or  of  the  fertilizers  ap])lied  to  them,  affords  no  subsistence  to 
the  growing  crop  till  by  decomposition  it  ceases  to  be  organic.  This 
distinction  is  as  decided  among  the  minutest  and  simplest  of  the 
forms  of  living  things  as  among  the  most  conspicuous  and  complex. 
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All  true  microscopic  animals,  like  other  animals,  may  be  seen  to 
ingest  and  digest  their  food ;  and  this  food  consists  always  of  other 
animals  which  are  their  natural  prev,  or  of  the  lower  orders  of  vege- 
table life  ;  -^vhile  vegetables  draw  their  support  from  water,  carbonic 
acid  and  ammonia,  and  set  free  oxygen  under  the  influence  of  the 
light  of  day.  These  animals,  therefore,  cannot  live  in  waters  perfectly 
pure,  nor  in  waters  which  contain  only  mineral  impurities ;  and  a 
knowledge  of  this  fact  may  serve  to  relieve'the  minds  of  those  whom 
the  unguarded  statements  of  some  writers  have  led  to  believe  that 
all  waters  are  at  all  times  swarming  with  animalcular  life.  In  the 
waters  of  the  Croton  as  it  reaches  our  dwellings,  I  have  rarely 
detected  any  living  thing,  either  animal  or  vegetable.  In  the  exam- 
inations of  this  water,  constantly  kept  up  under  the  direction  of  our 
Board  of  Health,  traces  of  life  are  occasionally  detected ;  but,  per- 
haps, it  is  well  enough  to  observe  here,  that  should  any  source  of 
water  be  anywhere  found  to  be  absolutely,  and  at  all  times  free  from 
every  indication  of  the  presence  in  it  of  microscopic  life,  the  pre- 
sumption would  be  rather  unfavorable  to  its  wholesomeness  than  the 
contrary ;  since  water  which  will  not  sustain  animalcular  life  is 
hardly  fit  for  man ;  and  water  which  will  do  so  will  never  be  wholly 
and  permanently  without  it. 

Besides  the  distinctions  here  pointed  out  between  the  humbler 
forms  of  animals  and  vegetables,  there  is  a  second  which  seems  to  be 
no  less  characteristic.  The  cell-wall  of  the  unicellular  animal  is  sin- 
gle, while  that  of  the  unicellular  vegetable  is  double.  The  inner  wall 
of  the  vegetable  cell  resembles  the  wall  of  the  animal  cell,  and  is 
albuminous  in  its  nature.  The  external  wall  is  of  the  nature  of 
cellulose,  a  substance  never  found  in  any  part  of  any  animal,  but 
which  has  an  elementary  composition  resembling  that  of  starch,  and 
in  physical  properties  is  best  illustrated  by  the  fiber  of  cotton.  The 
two  walls  of  the  vegetable  cell  often  adhere  83  closely  as  to  be 
separated  only  with  extreme  difficulty,  but  there  is  no  reason  to 
doubt  that  they  are  always  present. 

From  what  has  just  been  said,  it  will  be  perceived  that  the  distinc- 
tion between  microscopic  plants  and  animals  is  not  one  which  is 
obvious  to  mere  inspection,  or,  indeed,  one  which  can  be  certainly 
detected  Mdthout  patient  observation.  And  the  difficulty  is  height- 
ened by  the  fact  that  while  we  see  plants  exhibiting  apparently  all 
the  visible  characteristics  of  animals,  we  see  animals  also  assuming 
the  forms  and  singularly  simulating  the  habits  of  plants.     The  vorti- 
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ccll<ti  are  bell-shaped  animals,  resembling  flowers,  eacli  fixed  by  a 
delicate  and  flexible  stem  ;  the  zootliamnia  are  flowering  trees,  in 
Avhich  a  multitude  of  ramifications  proceed  from  a  single  trunk  equally- 
flexible;  and  though  all  these  exhibit  excessive  irritability,  contract- 
ing themselves  suddenly  on  the  slightest  alarm,  yet  in  this  fact  there 
is  nothing  to  which  we  have  not  something  like  a  familiar  parallel  in 
the  mhnosa  setisitiva,  or  the  flower  called  Ve?iifs^s  fly-trap  among 
well  known  plants.  The  zoothainnia  also  grow  like  plants  putting 
out  new  branches  from  time  to  time,  till  froni  a  single  individual 
there  spring  up  scores,  all  having  a  separate,  and,  at  the  same  time,  a 
common  life. 

This  plant-like  mode  of  increase  characterizes  indeed  very  strikingly 
an  order  of  animals  which,  though  microscopic,  are  higher  than  the 
mere  infusoria.  The  hydrozoa,  or  fresh-water  polyps,  not  only  pre- 
sent a  plant-like  appearance,  but  put  forth  buds  like  plants,  which 
buds  become  developed  into  perfect  polyps  themselves,  and  then 
separate  from  the  parent  to  seek  an  independent  life.  These  polyps 
are  little  animated  sacks,  fixed  by  the  base,  and  having  their  own 
mouths  surrounded  by  a  number  of  arms  or  tentacles,  which  are  the 
organs  by  which  they  seize  their  prey.  The  power  of  contractility 
and  extension  of  these  arms  is  surprising.  In  length  they  exceed 
often  enormously  the  body  of  the  animal,  which,  however,  possesses 
the  power  of  withdrawing  them  until  they  almost  disappear.  Often 
from  the  same  polyp  several  germs  will  be  seen  to  be  simultaneously 
springing,  and  these  will  sometimes  put  forth  secondary  buds  of  their 
own  before  they  become  separated  from  the  parent  stem. 

Another  remarkable  characteristic  of  this  polyp  is  the  tenacity  of 
its  vitality,  and  its  power  of  repairing  au}'^  injury  which  it  may  suffer 
by  violence.  If  it  be  deprived  of  its  tentacles  they  will  speedily  be 
reproduced.  If  the  whole  head  be  cut  off'  a  new  head  will  presently 
be  formed ;  and,  more  than  that,  the  severed  head  will  presently 
provide  itsel '  with  a  new  body.  Some  curious  experiments  of  this 
kind  were  made  by  Mr.  Trembley,  the  first  observer  of  this  interesting 
object.  He  cut.  an  individual  longitudinally  into  two  equal  parts, 
leaving  the  parts  slightly  attached  at  the  lower  extremity.  Each 
half  speedily  replaced  the  half  it  had  lost,  and  thus  were  formed  two 
complete  animals,  remaining  still  united  at  the  base.  The  experi- 
ment has  been  earned  still  further,  A  hydra  has  been  cut  into  nearly 
forty  fragments,  and  every  one  of  the  fragments  became,  in  a  short 
time,  an  entii'e  animal. 
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The  food  of  the  polyp  is  received  into  the  cavity  of  its  body,  and 
there,  thougli  there  is  no  visible  digestive  apparatus,  it  is  nevertheless 
digested.  But,  curiously  enough,  if  the  animal  be  turned  inside  out, 
eo  that  what  was  its  exterior  surface  becomes  its  stomach  lining,  it 
manifests  no  inconvenience.  Its  food  is  received  and  digested  quite 
as  well  as  before. 

To  return,  once  more  to  tlie  veojetable  world.  The  lisfbt  which  the 
microscope  has  tlirown  upon  the  processes  of  reproduction  of  crypto- 
gamic  vegetation  is  very  remarkable.  Before  the  application  of  the 
instrument  to  the  study  of  these  organisms,  plants  of  this  series  were 
supposed  to  form  an  exception  to  the  law  which  governs  vegetable 
reproduction  generally.  In  all  of  them,  however,  have  been  clearly 
recognized,  by  the  aid  of  this  powerful  instrument  of  investigation, 
the  entire  apparatus  which  is  so  conspicuous  in  the  anthers  and  the 
pistils  of  the  phanerogamic  series,  so  that  the  seeming  exception  does 
not  exist.  It  has  been  proved  also,  that  among  the  fungi  different 
forms  of  fructification  appear  in  the  same  individual,  and  some 
reason  exists  for  believing  that  mici'oscopic  fungoid  vegetation  is  in 
great  measure  determined  in  all  the  visible  forms  of  its  development, 
by  the  conditions  to  which  the  ditierent  germs  may  be  subjected. 
The  number  of  sporules  which  a  single  fungus  may  produce  is  beyond 
computation.  It  has  been  calculated,  says  Dr.  Carpenter,  that  a 
single  individual  of  the  puff-ball  tribe  may  send  forth  no  fewer  than 
10,000,000 ;  but  this  seems  to  me  to  be  a  number  far  below  the  real 
mark.  "  Their  minuteness,"  the  same  writer  continues,  "  is  such 
that  they  are  scattered  through  the  air  in  the  condition  of  the  finest 
possible  dust ;  so  that  it  is  diificult  to  conceive  of  a  place  from  which 
they  should  be  excluded.  Hence  we  are  not  obliged  to  suppose  that 
distinct  germs  are  floating  about  in  the  atmosphere,  for  all  the  forms 
of  fungous  vegetation  which  appear  to  be  of  different  species,  and 
whicli  are  only  found  in  particular  situations — \\\e  puccinia  rosae,  for 
instance,  only  upon  rose  bushes ;  the  Isariah  felina^  only  on  the 
excretions  of  cats  in  humid  and  obscure  situations,  and  Oxygena  exujna 
upon  the  hoofs  of  dead  horses ;  but  are  warranted  in  believing  that 
the  real  variety  of  germs  is  comparatively  small,  and  that  the  facts 
just  stated  only  indicate  the  modifying  influence  of  the  circumstances 
under  which  they  are  developed." 

This  view  gives  a  seeming  of  probability  to  the  opinion  entertained 
by  some  microscopists,  that  the  fungoid  vegetation  which  attends 
many  forms  of  animal  aud  vegetable  disease  is  not  so  much  a  cause 
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as  a  consequence  of  the  disease — tlie  fungi  germ  finding  no  congenial 
soil  for  its  development  in  the  healtliy  organism,  but  appearing  when 
a  morbid  condition  has  been  ah'eady  established.  But  to  this  view  is 
oj)posed  the  fact  that  diseases  known  to  be  attended  with  fungoid 
growths  may  be  communicated  by  inoculation  with  the  germs  of  the 
fujigi ;  while  on  the  other  liand  it  may  be  urged  that  inoculation  is  a 
much  more  effectual  mode  of  introduction  than  the  mere  external 
contact  of  the  germs  with  the  mucous  m_embrane.  The  question  is 
too  large  to  be  discussed  here ;  but  what  is  a  truth  beyond  question 
is,  that  certain  diseases  which  are  known  to  be  highly  infectious,  and 
others  which  are  often  epidemic,  are  actually  attended  with  a  large 
development  of  fungoid  vegetation.  Of  the  first  class  may  be 
mentioned  the  small-pox,  the  fungoid  nature  of  which  has  been 
demonstrated  by  the  able  researches  of  our  countryman,  Dr.  J.  K. 
Salisbury,  of  Cleveland,  Ohio,  and  of  the  second,  the  cholera.  Dr. 
Salisbury  has  also  shown  that  typhoid  fever  is  occasioned  by  a  fungus 
in  the  blood,  which  destroys  the  white  globules,  filling  them  with 
its  spores. 

There  are  various  cutaneous  diseases  in  which  a  fungoid  growth 
accompanies  a  morbid  condition  of  the  skin,  of  which  it  is  either  the 
cause  or  the  consequence.  The  tinea  favosa^  a  disease  of  the  scalp, 
happily  rare,  covers  the  head  with  yellow  scales,  which  consist  almost 
wholly  of  such  a  vegetation.  The  thrush  in  tlie  mouths  of  children, 
is  made  up  of  white  patches  of  similar  vegetable  character.  On  the 
other  hand,  there  are  often  parasitic  vegetable  growths  lining  the 
stomachs  or  portions  of  the  alimentary  canal  of  insects  and  higher 
animals — sometimes  even  of  man  himself — which  produce  no  imme" 
diatcly  injurious  efiects.  Some  of  these  exhibit  great  variety  and 
not  a  little  beauty  of  form.  In  the  stomach  of  an  herbivorous  bee- 
tle, the  2^(^-^^'ulus  cornutus,  which  lives  in  stumps  of  old  trees  and 
feeds  on  decaying  wood.  Dr.  Leidy,  of  Philadelphia,  found  a  very 
luxuriant  growth  of  this  kind.  The  breathing  tubes  of  insects  are 
also  often  choked  with  similar  vegetation,  especially  in  warm  coun- 
tries ;  the  spores  having  been  introduced  through  the  spiracles  or 
breathing  pores  in  their  sides.  Dr.  Carpenter  remarks  that  it  is  not 
at  all  uncommon  in  the  West  Indies  to  see  individuals  of  a  species  of 
Polistes,  corresponding  to  the  wasp  of  England,  flying  about  with 
plants  of  their  own  length  projecting  from  some  parts  of  their  bodies. 
And  similarly  it  may  be  remarked  that  we  often  see  minute  little 
crustaceans,  the  Cyclops  of  the  Cypris,  so  small  as  to  seem  only  like 
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moving  points  in  tlie  water,  when  placed  under  the  microscope,  to 
be  loaded  down  bj  stipitate  diatoms,  unicellnlar  vegetables  having 
stems,  or  by  tnbicolar  animalcules,  little  animals  which  construct  for 
themselves  tubular  dwellings,  without  nevertheless  seeming  to  occa- 
sion the  animal  which  carries  them  the  slightest  inconvenience. 
'  The  microscope  furnislies  the  means  of  discovering  the  chemical 
nature  of  substances  when  in  quantity  too  minute  to  be  treated  by 
ordinary  methods  of  analysis.  It  does  this  by  detecting  character- 
istic forms  of  crystallization,  as  in  investigations  for  the  detection  of 
poisons,  organic  or  mineral,  or  by  showing  the  action  of  reagents 
precisely  as  when  testing  on  the  large  scale  in  the  usual  way,  or  by 
showing  the  peculiar  optical  effects  produced  by  polarized  light,  or 
by  simply  making  manifest  the  mechanical  structure  of  the  object 
under  investigation.  In  questions  of  medical  jurisprudence  the 
information  it  furnishes,  is  thus  often  decisive.  Its  testimony  as  to 
the  nature  of  stains  supposed  to  be  blood,  and  as  to  the  question 
whether  the  blood,  if  present,  is  that  of  man  or  beast,  is  beyond 
appeal.  Mr.  Gosse  mentions  a  case  wliich  strikingly  illustrates  this 
statement.  A  man  suspected  of  a  murder  was  foimd  with  a  bloody 
knife  in  his  possession.  He  accounted  for  the  stain  by  saying  that 
he  had  been  using  the  knife  for  cutting  beef.  The  implement  was 
given  to  an  expert  with  the  microscope,  who  pronounced  that  the 
blood  was  human  blood,  and  tliat  it  had  proceeded  from  a  living  body 
and  not  fi'om  dead  flesh.  He  discovered  also,  mingled  with  the 
blood,  certain  vegetable  fibers,  which  he  pronounced  to  be  cotton, 
and  which  were  found  to  agree  witli  the  material  of  the  murdered 
man's  neckcloth.  And  he  found  also  present  numerous  tesselated 
epithelial  cells — such  cells  as  line  the  mucous  membrane  of  the 
throat,  and  of  no  other  part  of  the  body.  It  was  evident  that  the 
knife  had  been  used  to  cut  the  throat  of  a  human  being,  who  wore  a 
cotton  neckcloth  at  the  time.  The  decision  of  the  instrument  as  to 
the  presence  or  absence  of  poisons,  is  often  equally  conclusive.  In 
one  instance,  in  England,  a  criminal  was  convicted  on  the  evidence 
of  the  sand  which  he  had  brought  on  his  boots  from  the  scene  of  his 
ci-ime,  and  which  the  microscope  unerringly  traced  to  its  true  locality. 
In  the  detection  of  the  adulteration  of  drugs,  groceries  and  other 
articles  of  daily  commerce,  the  microscope  is  infallible.  At  the  oflice 
of  the  Surgeon-General,  in  Washington  city,  all  the  supplies  pur- 
chased or  tendered  for  purchase,  for  the  military  hospitals  and  medi- 
cal stores  of  the  army,  are  subjected  to  constant  and  severe  micro- 
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Bcopic  examination,  and  in  tliis  manner  an  immense  amount  of  fraud 
is  prevented  and  an  immense  saving  secured  to  the  Government.  A 
very  common  form  of  adulteration  in  quinine  and  other  valuable 
powders  used  in  medicine,  is  to  mix  with  them  powdered  gypsum, 
sugar  or  starch.  The  microscope  infallibly  picks  out  the  fraudulent 
particles,  and  the  use  of  polarized  light  greatly  facilitates  tlie  dis- 
co verv.  Each  starch  granule  exhibits,  indeed,  with  this  species  of 
illumination,  a  distinct  black  cross,  and,  to  use  the  words  of  the  late 
Horace  Mann,  in  speaking  of  this  fact,  seems  to  be  crying  out  with 
all  its  might,  "Potato  Starch,  his  mark." 

The  microscopic  study  of  the  elementary  tissues  of  the  higher  order 
of  animals  has  also  shown,  along  with  a  marvelous  simplicity  and  con- 
formitv  of  general  plan,  such  endless  variety  of  detail,  and  such  constant 
association  of  each  variety  with  a  particular  natural  group,  that,  in 
the  vertebrated  series,  it  is  almost  invariably  possible,  by  the  examina- 
tion of  the  minutest  fragment  of  bone,  for  instance,  to  pronounce 
with  contidence  as  to  the  natural  family  to  which  it  has  belonged. 
Tills  is  the  more  especially  true  in  regard  to  the  teeth,  whose  pecu- 
liarities of  structure  have  been  so  thoroughly  studied  and  demon- 
strated bv  Prof.  Owen,  that  it  is,  in  general,  possible  to  distinguish' 
even  genera  and  species.  When  it  was  announced  that  Baron  Cuvier, 
by  the  help  of  a  single  bone,  as,  for  instance,  a  tooth,  would  under- 
take to  reconstruct  the  entire  skeleton  of  the  animal  of  which  it  had 
been  a  part,  the  statement  seemed  almost  to  border  on  the  incredible. 
But  to-day  we  may  go  further,  and  say  that,  as  from  the  merest  frag- 
ment, we  can  reconstruct  the  tooth,  so  it  is  no  longer  necessary  to 
have  a  speciman  of  an  animal  large  enough  to  be  visible  to  the  naked 
eye  in  order  to  enable  us  to  portray  the  animal  himself. 

Wliat  is  true  of  the  vertebrates  is  true  to  a  great  extent  of  tlie 
other  great  sub-kingdoms  of  the  animal  world,  the  structure  of  their 
liarder  y^arts,  the  shells,  for  instance,  of  mollnsks,  crustaceans,  &c., 
having  a  regularly  organized  structure,  varying  with  the  ditferent 
groups,  but  invariable  for  the  same,  so  that  a  microscopic  fragment 
of  any  such  solid  suffices,  as  a  general  rule,  to  fix  the  place  of  the 
animal  which  produced  it,  in  the  scale  of  organic  life.  Similar  dif- 
ferences characterize  the  softer  and  more  perishable  parts  of  the 
higher  animals,  the  cartilages  which  cover  the  articulations,  the  liga- 
ments which  bind  them  together,  the  muscles  which  produce  motion, 
the  tendons  which  transmit  it,  the  brain,  the  ganglia,  the  nerve  tubes, 
the  membranes  and  the  skin.     Of  all,  or  most  of  these,  the  structure 
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presents  cliaracteristics  easily  recognizable,  under  tlie  microscope 
wliicli  point  to  the  animal  of  wliicli  they  have  formed  parts.  A  curi- 
ous illustration  of  this  truth  is  mentioned  in  the  Transactions  of  the 
Microscopical  Society  of  Great  Britain,  as  having  occurred  a  few 
years  since-  in  England.  A  tradition  had  been  current,  time  out  of 
mind,  that  the  skin  of  one  of  the  Danish  pirates  who,  more  than  a 
thousand  years  ago,  were  accustomed  to  ravage  the  eastern  coast  of 
the  island,  and  who  had  been  captured  and  ^\it  to  death,  had  been 
nailed  to  the  door  of  the  neighboring  church,  as  a  perpetual  terror 
and  warning  to  his  tribe,  and  the  very  nails  were  pointed  out  by 
which  it  had  been  fixed  in  its  place.  A  curious  antiquarian  having, 
by  close  scrutiny,  discovered  adhering  to  one  or  two  of  these  nails 
something  which  seemed  to  him  like  a  minute  shred  of  leather,  care- 
fully detached  it,  and  submitting  it  for  examinatioil  to  a  microscopic 
expert,  when  the  peculiar  structure  characteristic  of  human  skin  pre- 
sented itself,  and  indicated  the  truth  of  the  tradition.  The  minute 
hairs,  also,  which  accompanied  the  specimen  were  pronounced  to 
have  belonged  to  a  fair-haired  man,  such  as  the  Danes  were  known 
to  have  generally  been. 

When  we-  descend  lower  in  the  scale  of  being,  however,  the  char- 
acteristic differences  of  organic  structure  become  less  and  less  marked, 
until  in  the  very  lowest  forms,  the  whole  organism,  whether  animal 
or  plant,  seems  to  be  made  up  of  entirely  homogeneous  cells.  And 
this,  which  is  the  permanent  condition  of  these  lowest  forms,  is  shown 
by  the  microscope  to  be  equally  the  temporary  condition  of  the  high- 
est, even  of  man  himself,  when  his  life  history  is  traced  back  to  its 
origin.  There  is  no  animal  whatever,  which,  in  its  embryonic  condi- 
tion, is  anything  more  than  a  congeries  of  perfectly  un distinguishable 
cells. 

The  foregoing  observations  may  serve  imperfectly  to  illustrate  the 
importance  and  value  of  the  microscope  as  a  means  of  scientific  inves- 
tigation. And  they  may  serve  to  illustrate  also  to  what  extent  science, 
in  all  its  departments,  is  dependent  for  its  advancement  upon  the 
gradual  improvement  of  the  instruments  of  research.  But  for  the 
telescope,  astronomy  might  have  remained  stationary  to  this  day  at 
the  point  where  Tycho  Brahe  and  Kepler  left  it,  and  all  the  magnifi- 
cent conquests  of  this  grandest  of  sciences  during  the  last  two  or 
three  centuries  might  have  remained  still  unachieved.  But  for  the 
balance,  chemistry  might  yet  continue  to  be  an  unwieldy  mass  of  inco- 
herent truths,  instead  of  rivaling,  as  it  does  at  present,  the  severe- 
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metliod  of  the  exact  sciences.  The  doctrines  of  static  electricity  only 
assumed  the  form  of  a  science  after  the  invention  of  tlie  balance  of 
torsion ;  and  dynamic  electricity  is  under  obligations  equally  great  to 
the  ingenious  instrument  called  the  galvanometer.  Mineralogy  owes 
the  exactness  of  its  determinations  to  the  reflecting  goniometer.  The 
brilliant  advances  of  the  present  century  in  physical  optics  liave  been 
aided  in  a  marked  degree  by  the  polariscope.  Yery  recently  chemi- 
cal analysis  has  found  in  the  spectroscope  an  admirable  auxiliary  to 
the  delicacy  of  its  determinations,  an  auxiliary  which  has  already 
brought  to  light  four  new  metals,  of  whicli  the  existence  had  not 
been  previously  suspected,  and  which  is  busying  itself  successfully 
with  the  elementary  constitution  of  the  sun,  the  fixed  stars  and  the 
nebulje.  In  the  field  of  physiology  and  structural  anatomy,  it  is  the 
miscroscope  which  has  occupied  the  first  rank  among  the  iiistrumen- 
tal  aids  to  investigation,  and  which  may  almost  be  said  to  have  created 
the  science  which  it  illustrates,  in  proportion  as  it  has  itself  advanced 
toward  perfection. 

I  will  now  endeavor  to  explain,  in  as  brief  a  manner  as  possible, 
and  with  the  help  of  illustrative  diagrams,  the  construction  of  this 
beautiful  instrument,  and  the  principles  on  which  its  usefulness 
depends. 

The  name  microscope  defines  itself.  It  is  formed  from  Greek 
words,  signifying  to  observe  the  minute,  as  telescope  signifies  to  dis- 
cern the  distant.  Microscopes  have  been  constructed  upon  the  prin- 
ciples of  the  reflection  of  light,  as  well  as  upon  those  of  refraction.  It 
is  the  refracting  microscope  which  is  in  common  use.  To  understand 
its  construction  it  is  necessary  to  refer  to  some  elementary  properties 
of  light.  A  inedinin  in  optics  is  any  space  through  which  light  can 
pass,  whether  it  be  void  or  occupied  by  matter  in  a  solid,  fluid,  or 
gaseous  condition.  Kays  of  liglit  passing  from  one  medium  to  another, 
perpendicularly  to  the  bounding  surface,  maintain  their  direction 
unchanged.  If  inclined  to  this  surface,  they  abruptly  change  their 
direction,  or  are  refracted.  As  a  rule,  the  ray  will  be  nearer  to  the 
perpendicular  in  the  denser  medium  than  in  the  rarer.  The  angle 
of  incidence  is  that  made  by  the  incident  ray  with  the  perpendicular, 
the  angle  of  refraction^  that  made  by  the  refracted  ray  witli  the  same 
perpendicular.  The  laio  of  refraction  is,  that  the  sine  of  the  angle 
of  incidence,  divided  by  the  sine  of  the  angle  of  refraction,  gives 
invariably  the  same  quotient.  This  quotient  or  7'atio  is  called  the 
index  of  refraction.     Parallel  rays  transmitted  at  any  inclination, 
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througli  media  bounded  bj  parallel  faces,  continue  to  be  parallel. 
Diverging  or  converging  rays,  under  similar  circumstances,  become 
more  diverging  or  less  converging.  If,  before  transmission,  they 
were  diverging  from  a  single  radiant,  they  no  longer  have  this 
character  after  transmission,  but  are  said  to  be  affected  by  aherra- 
tion.  This  effect  sensibly  disturbs  the  performance  of  the  micro- 
scope when  used  to  observe  objects  covered,  as  many  are,  with  thin 
glass  plates,  and  requires  a  special  contrivance  to  counteract  it. 
Parallel  rays  falling  on  media  having  faces  inclined  to  each  other 
will  be  unequally  refracted  by  the  different  faces,  and  may  be  made 
relatively  to  diverge  or  converge  after  transmission.  It  is  evident  that 
the  faces  may  be  so  multiplied  and  so  adjusted  to  each  otlier  as  to  make 
all  the  transmitted  rays  intersect  in  a  single  point.  To  make  this  rigor- 
ously true,  the  faces  must  be  infinite  in  number,  or  the  surface  must 
be  a  curve.  It  is  not  difiicult  to  determine  mathematically  what 
curve  or  curves  are  proj)er  to  produce  this  effect.  An  ellipse  will 
do  it.  Elliptic  curves  are  not,  however,  used  in  the  construction  of 
the  microscope. 

The  name  lens  is  given  to  solid  media  employed  in  optics  to  concen- 
trate or  scatter  rays  of  light.  Only  spherical  curvatures  are  given  to 
lenses.  Some  disadvantages  attend  this  curvature,  but  they  are,  in  prac- 
tice, effectually  overcome  ;  and  it  possesses  advantages,  on  the  other 
hand,  which  belong  to  no  other.  Tlie  points  of  intersection  of  convergent 
rays  are  called  foci.  The  focus  of  parallel  rays  is  the  principal  focus. 
The  term  radiant  is  applied  to  a  fomis  from  which  rays  diverge. 
Kays  fi-om  a  radiant  more  distant  than  the  principal  focus  of  a  con- 
vex lens  will  converge  to  a  second  focas  on  the  other  side  of  the  lens. 
The  two  are  called  conjugate  foci.  Kays  from  a  point  nearer  to  the 
lens  than  its  principal  focus  will  emerge  divergent,  but  less  divergent 
than  before,  as  if  they  proceeded  from  a  more  distant  radiant. 
This  more  distant  radiant  is  called  the  imaginary  or  negative 
focus,  and  is  still  the  conjugate  to  the  original  radiant.  With 
concave  lenses,  the  effects  are  all  the  reverse  of  those  just 
described.  If,  instead  of  a  single  radiant,  an  object  of  sensible 
magnitude  be  placed  before  a  convex  lens,  more  distant  than 
its  principal  focus,  every  point  of  this  object  may  be  considered  an 
independent  radiant,  having  its  corresponding  conjugate  focus,  and 
these  conjugate  foci  will  combine  to  produce  an  image  of  the  object, 
which  will  be  inverted  and  reversed.  If  the  object  be  nearer  than 
the  principal  focus,  as  all  the  emergent  rays  will  be  divergent,  no 
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real  image  will  be  formed  ;  but  there  will  be  a  negative  or  imaginaiy 
image  on  the  same  side  of  the  lens  as  the  object.  If  the  eye  of  an 
observer  be  placed  behind  the  lens,  looking  toward  the  object,  this 
imaginary  image  will  appear  to  be  real,  and  Avill  be  the  thing  seen. 
Spherical  lenses  do  not  produce  true  foci.  Hence  the  images  formed 
by  single  lenses  are  imperfect.  When  parallel  rays  are  transmitted 
through  a  convex  lens  the  focus  of  the  central  rays  is  more  distant 
than  that  of  the  marginal.  Intermediate  rays  form  foci  at  interme- 
diate distances.  The  space  along  the  axis  of  the  lens  through  which 
these  several  foci  are  distributed  is  called  the  spherical  aberration  of 
the  lens.  If  a  lens  is  unequally  curved  on  its  two  sides,  the  amount  of 
its  aberration  will  differ  according  as  one  or  the  other  side  is  pre- 
sented to  parallel  rays.  Generally  speaking,  parallel  rays  should  be 
received  on  the  side  having  the  largest  curvature. 

The  aberration  of  concave  lenses  is  the  reverse  of  that  of  convex. 
A  concave  lens,  combined  wntli  a  convex  of  greater  power,  will 
lengthen  the  focus,  but  not  prevent  its  formation.  Such  a  concave 
lens  in  the  position  of  maximum  aberration,  coml)ined  with  a  convex 
in  the  j^osition  of  minimum  aberration,  will  neutralize  aberration 
entirely,  and  produce  a  perfect  focus.  This  is  the  principle  on  which 
the  first  of  the  grave  difficulties  in  the  construction  of  the  microscope 
is  overcome.  Aberration  would  be  less  in  lenses  formed  of  substances 
more  highly  refracting  than  glass — as  diamond,  sapphire,  topaz,  and 
other  gems.  Such  lenses  would  be  thinner  than  glass  lenses  of 
equivalent  power,  and  aberration  is  in  a  definite  ratio  to  the  thickness. 
In  a  plano-convex  lens  it  is  four  and  one-half  times  the  thickness  with 
the  flat  side  toward  parallel  rays,  and  only  one-sixth  of  the  thickness 
with  the  convex  side  toward  parallel  rays.  But  the  costliness  of 
these  gems,  the  difficulty  of  grinding  them,  the  color  of  some  of  thera, 
and  the  property  of  double-refraction  which  they  all  possess,  are 
disadvantages  greater  than  the  evil  they  are  proposed  to  remedy. 
Moreover,  this  evil  has  been  effectually  eliminated,  and  tliey  arc  not 
needed.  But  there  is  another  aberration  no  less  troublesome  than 
the  spherical,  which  is  called  the  chromatic.  Common  white  light  is 
composed  of  elementary  rays  diftering  from  each  other  very  sensibly 
in  refrangibility,  and  also  in  color.  The  familiar  experiment  with 
the  prism  illustrates  this.  The  extreme  colors  are  the  red  and  the 
violet ;  but  as  the  violet  is  very  faint,  we  may  regard  for  our  present 
purposes  the  red  and  the  blue  as  representing  the  limits.  The  blue 
rays  exceeding  the  red  in  refrangibility,  will  form  an  image  nearer  to 
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the  lens  than  the  red.  And  between  these 'images  will  be  formed 
others  bj  the  intermediate  rays.  The  total  number  of  images  thus 
formed  is  unlimited,  and  superposed  upon  each  other  their  effect  is 
to  produce  confusion.  Color  will  be  visible  only  at  the  margin  of  the 
blended  images.  Chromatic  aberration  is  the  second  great  difficulty 
to  be  overcome  in  the  construction  of  the  microscope.  It  happens, 
fortunately,  that  the  separation  of  the  colors  (technically  called 
dispersion)  by  the  difiereut  media,  is  not  proportioned  to  the  refracting 
power.  As  the  dispersions  of  convex  and  concave  lenses  are  in 
opposite  directions,  a  combination  of  two  such  lenses  may  be  obtained, 
in  which  dispersion  shall  be  neutralized,  while  there  still  remains  a 
balance  of  refracting  power  outstanding.  Thus  a  concave  lens  of 
flint  glass  will  correct  the  dispersion  of  a  more  powerfully  refi'acting 
convex  lens  of  crown  glass,  and  the  image  formed  by  the  combination 
will  be  colorless.  It  is  then  a  mathematical  question  to  find  the 
curvatures  proper  to  be  given  to  such  lenses,  so  as  to  correct  spherical 
and  chromatic  aberration  at  the  same  time. 

A  third  great  difficulty  to  be  contended  with  in  the  construction 
of  this  instrument,  results  from  the  fact  that  the  image  of  a  plane 
object  formed  by  any  single  lens,  is  not  plane  but  curved.  A  flat 
object  observed  through  an  eye-glass,  seems  to  round  up  toward  the 
eye,  in  the  center.  A  positive  image  of  such  an  object,  formed  by  a 
convex  lens,  is  hollowed  out  or  concave,  toward  the  lens.  Moreover, 
though  the  spherical  aberration  may  be  corrected  for  the  axis  of  the 
lens,  it  will  not  be  so  for  the  oblique  rays.  Distortion  of  the  form 
of  tli^  object  observed  and  confusion  in  the  marginal  portions  of  the 
image  will  therefore  still  remain,  even  after  the  corrections  above 
described  have  been  made.  To  conquer  this  last  difficulty,  so  as  to 
produce  a  perfectly  undistorted  image  and  an  entirely  flat  and  clear 
field,  has  exacted  the  largest  amount  of  study  and  skill  which  the 
problem  has  called  into  exercise.  The  complete  solution  is  only 
obtained  by  combining  the  eflects  of  all  the  parts  of  the  compound 
microscope,  of  which  we  shall  presently  speak.  One  word  is  first 
necessary  in  regard  to  the  phenomena  of  vision.  Tlie  eye  is  an  opti- 
cal instrument,  in  which  an  image  is  regularly  formed  as  in  the 
camera  obscura.  The  sensitive  surface  on  which  this  image  falls  is 
called  the  retina.  The  eye  can  accommodate  itself  to  the  distance 
of  the  object,  so  as  within  limits  largel}^  variable  to  maintain  the 
image  on  the  retina  distinct.  The  image  on  the  retina  must  have  a 
certain  size,  very  small  no  doubt,  but  ascertainable,  in  order  that  we 
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may  see  it  all.  As  the  object  recedes  the  image  diminishes.  The 
light  from  it  at  the  same  time  grows  faint.  Owing  to  these  causes 
combined,  there  is  a  limit  of  distance,  beyond  which  we  fail  to  per- 
ceive objects  which  themselves  have  an  appreciable  magnitude.  As 
an  object  approaches  the  eye,  its  image  on  the  retina  grows  larger, 
and  points  in  it,  which,  at  a  greater  distance  were  below  the  mini- 
m.um  visibile,  become  perceptible.  But  there  is  a  limit  within  which, 
if  we  bring  it,  it  ceases  to  be  distinctly  seen,  because  the  eye  has  no 
longer  power  to  maintain  a  clear  image  on  the  retina.  This  is  called 
the  limit  of  distant  vision.  Any  contrivance  which  will  enable  the 
eye  to  form  such  a  clear  image  without  requiring  the  object  to  be 
carried  further  oif,  will  show  the  object  uimaturally  large.  If  we 
look  at  the  letters  of  a  printed  page  through  a  puncture  made' by  a 
needle  in  a  card,  this  magnifying  effect  may  be  observed.  The  con- 
fusion of  the  image  is  very  nearly  removed  by  the  effect  of  the  punc- 
ture in  cutting  oft'  all  but  the  central  rays  of  each  pencil  from  the 
object. 

A  convex  glass  introduced  between  the  object  and  the  eye,  the 
object  being  nearer  than  the  principal  focus  of  the  glass,  produces  a 
similar  eftect,  but  more  perfectly.  The  glass  does  not  enlarge  the 
image  on  the  retina,  but  it  aids  the  eye  in  clearing  it  up.  What  the 
eye  in  this  case  sees,  is  the  image  formed  in  the  negative  focus  of  the 
glass,  conjugate  to  the  focus  occupied  by  the  object.  This  negative 
focus  must,  of  course,  be  at  least  as  far  oft"  from  the  eye  as  the  natural 
limit  of  distinct  vision.  This  limit  is  not  the  same  for  all  eyes.  It 
varies  with  individuals,  from  seven  or  eight  inches  to  eleven  or  twelve. 
For  all  purposes  of  computation,  in  estimating  the  powers  of  the 
microscope,  it  is  taken  invariably  at  ten  inches.  The  magnifying 
power  of  a  lens,  is  the  apparent  increase  expressed  in  numbers,  which 
it  gives  to  the  diameter  of  the  image  of  an  object  above  that  of  the 
object  itself  as  seen  at  the  limit  of  distinct  vision.  It  may  be  deter- 
mined by  observing  the  object  through  the  glass  with  one  eye,  while 
with  the  other  a  rule  is  observed  held  before  it  at  the  distance  of  ten 
inches.  The  image  will  be  seen  superposed  upon  the  rule,  and  the 
enlargement  may  be  directly  read  oft*  Very  large  magniiying  powers 
have  been  obtained  with  single  lenses,  Tlie  early  microscopists,  Leu- 
wenhoek,  Swammerdam,  Hooke,  Lieberkuhn,  and  others,  used  such 
exclusively.  They  formed  them,  in  many  instances,  by  melting 
minute  fragments  of  glass,  which,  while  fluid,  assumes  the  spherical 
ehajje,  and  on  cooling  may  be  used  without  grinding.     But  to  use 
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with  effect,  in  investigating,  single  lenses  of  the  large  power,  requires 
consummate  skill.  If  the  power  is  great,  the  lens  must  be  exceed- 
ingly small.  The  image,  except  exactly  in  the  center,  is  greatly  dis- 
torted. The  worJdng  distance  is  very  small,  both  for  the  object  and 
the  eye.  All  these  objections  are  obviated  by  the  use  of  the  com- 
jpound  micToscope. 

In  the  compound  microscope  an  image  is  fonned  of  an  object  by 
one  convex  lens,  and  this  image  is  observed  by  a  second.  The  first 
image  is  much  greater  than  the  object,  and  this  being  a  second  time 
magnified,  the  resultant  effect  is  expressed  by  the  product  of  the  num- 
bers representing  the  sepai'ate  effects.  If  the  object  glass  magnifies 
twenty  times,  and  the  eye  glass  five  times,  the  total  enlargement  will 
be  100.  The  image  is  inverted  relativeh'  to  the  object,  but  this  is 
unimportant,  as  generally  the  object  itself  may  be  placed  in  any  posi- 
tion. The  form  of  the  compound  microscope  facilitates  greatly  the 
correction  of  the  aberrations  of  sphericity  and  color,  and  that  of  the 
curvature  of  the  field  and  the  distortion  of  the  image.  Though  the 
two  lenses  only  are  required,  in  order  that  we  may  state  the  principle 
of  the  instrument,  a  number  are  necessary  for  the  purpose  of  affecting 
the  corrections  just  mentioned.  In  the  first  place,  the  aberrations  are 
much  reduced  by  employing,  instead  of  a  single  lens  for  the  object 
glass,  a  combination  of  three.  Aberrations  increase  rapidly  with 
curvature.  Three  lenses  of  low  curvature  will  have  much~  less 
than  a  single  one,  equivalent  in  magnifying  power  to  the  three 
jointly.  The  object  viewed  is  placed  within  the  principal  focus  of 
the  fii*st  of  the  three  forminor  the  combination.  The  nescative  imasre 
thus  resulting,  is  the  object  of  the  second  lens,  and  falls  within  its 
principal  focus  also,  A  second  negative  image  thus  produced  falls 
without  the  principal  focus  of  the  third  lens,  and  this  lens  produces 
finally  a  positive  image  to  be  observed  by  the  eye-glass.  Another 
very  important  end  is  attained  by  making  the  object-glass  compound. 
"When  a  single  lens  has  been  corrected  for  the  aberrations  of  spheri- 
city, the  coiTection  will  be  good,  only  for  certain  distances  of  the  object 
from  the  lens.  There  are,  in  fact,  only  two  points  for  which  such  a  lens 
will  be  aplanatic  (without  abeiTation).  If  the  object  be  placed  any- 
where between  these  two  points,  the  aberration  will  be  over-corrected, 
i.  e.^  the  foci  of  marginal  rays  will  be  too  long,  and  those  of  axial 
rays  too  short.  But  if  the  object  be  more  distant  from  the  lens  than 
the  more  remote  of  these  two  points,  or  less  distant  than  the  least 
remote,  the  aberration  will  be  under-corrected.     In  the  compound 
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object-glass  tlie  lenses  are  so  placed,  that  when  the  object  is  in  the 
short  aplanatic  focus  of  the  first  glass,  the  negative  image  is  in  the 
longer  aplanatic  focus  of  the  second  and  third,  considered  as  one, 
and  the  aberration  is  suppressed.  But  a  more  important  fact  is,  that 
the  oblique  rays,  for  wliich  the  aberration  as  already  stated  is  not 
corrected  with  any  single  lens,  is  such  as  to  produce  two  opposite  and 
counteracting  effects  in  the  two  points  just  mentioned  ;  these  oblique 
pencils  of  rays  tln*owing  a  luminous  coma  outward  at  the  longer 
focus,  and  a  similar  coma  inward,  at  the  shorter.  The  two  effects 
balance,  and  thus  the  compound  objective  produces  an  image  free 
from  aberration  throughout.  Another  advantage  is  secured  by  the 
compound  objective.  "When  the  object  is  viewed  through  a  glass 
cover,  even  though  the  cover  be  not  more  than  the  one-hundredth 
or  one-two  hundredth  of  an  inch  thick,  tlie  pencils  coming  from  it 
are  made  (as  has  earlier  been  stated)  aberrant.  The  aberration  pro- 
duced is  negative.  If  the  front  lens  be  slightly  withdraMm,  the 
others  remaining  stationary,  the  object  will  fall  into  that  space 
between  the  two  aplanatic  foci ;  in  which  the  aberration  produced  is 
positive.  The  two  effects  counterbalance  each  other,  and  the  perfec- 
tion of  the  image  is  once  more  restored.  The  corrections  here 
described  are  founded  on  discoveries  made  by  Mr.  J.  J.  Lister,  of 
London,  and  communicated  to  the  Eoyal  Society  in  1830.  They  gave  to 
the  instrument  a  power  and  perfection  previously  unknown,  and  con- 
stitute the  essential  feature  of  all  modern  first-class  objectives.  But 
though  aberrations  are  thus  corrected,  the  curvature  of  the  image 
remains  to  be  removed.  This  is  accomplished  by  invoking  tlie  aid 
of  the  eye  glass,  or,  as  it  is  more  properly  called,  the  eye-piece.  The 
eye-piece  is  compound  as  well  as  the  objective.  It  consists  essenti- 
ally of  two  plano-convex  lenses ;  the  smaller,  nearest  the  eye,  being 
the  eye-glass  proper,  and  the  other  being  called,  from  the  use  which 
it  was  originally  designed  to  subserve,  the  field-glass.  It  bends  the 
pencils  proceeding  from  the  object  glass  inward,  as  is  seen  on  the 
diagram,  and  gives  the  eye  a  better  command  of  them.  It  thus 
enlarges  the  field  of  view,  though  reducing  somewhat  at  the  same 
time  the  size  of  the  image.  But  it  accomplishes  a  much  more 
important  object  than  this.  The  image  formed  by  the  rays  from  the 
object  glass  is  seen  to  be  curved,  presenting  its  convexity  towai'd  the 
eye.  This  is  the  most  unfavorable  J)osition  in  which  to  view  it,  since 
the  eye-glass  itself  tends  to  produce  a  convexity  in  even  a  flat  object 
in  the  same  direction.     But  the  field-glass  receiving  the  rays  of  the 
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converging  pencils  before  they  reach  their  focus  sends  them  to  another 
and  nearer  focus  where  the  curvature  is  reversed.  The  two  foci  are 
in  fact  conjugate,  but  one  is  negative  to  the  other.  Tlie  image  thus 
formed  by  the  fiekl-glass  is  concave  toward  the  eye ;  and  this  is  the 
kind  of  image  to  which  tlie  conjugate  seen  tlirougli  the  eye-giass  is 
flat,  or  less  rounded,  or  rounded  the  other  way.  It  is  a  mathematical 
problem  easily  solved  to  assign  the  curvatures  to  the  several  glasses, 
which  shall  produce  exactly  the  flatness  of  field  desired.  But  we  are 
not  yet  done  with  all  the  useful  eflects  of  this  admiral)le  combina- 
tion. The  eye-glasses  may  produce  color  as  well  as  the  object  glasses. 
To  make  these  achromatic  also  would  require  unnecessary  trouble 
and  expense,  since  the  same  efiect  may  be  produced  in  another  mode, 
which  I  will  now  describe.  The  object  glasses  are .  corrected  for 
color  in  excess.  •  That  is  to  say,  the  blue  image  of  the  corrected  glass 
is  formed  further  from  the  lens  than  the  red  image.  The  reverse  is 
the  case  with  the  uncorrected  glass.  The  diagram  before  us  shows 
the  relative  positions  of  the  two  images.  These  two  images  are 
somewhat  approximated  by  the  convergency  produced  by  the  iield- 
glass,  which,  being  uncorrected,  acts  more  powerfully  on  tlie  blue 
than  on  the  red.  The  mai'gins  of  the  two  images  are  also  brought 
into  straight  line  wath  the  axes  passing  througli  the  center  of  the  eye- 
glass, which  axes  are  the  boundaries  of  the  negative  resultant  image 
finally  seen  by  the  observer.  The  eye-glass,  acting  like  the  field- 
glass,  more  powerfully  upon  the  blue  than  upon  the  red,  brings  both 
at  last  into  perfect  coincidence,  so  that  the  ultimate  image  is  divested 
of  all  its  imperfections  :  it  is  without  aberration,  without  distortion, 
without  color,  and  without  curvature. 

These  results  are  not  by  any  means  secured  with  the  facility  watli 
wdiich  I  speak  of  them  here.  The  utmost  dehcacy  is  necessary  in 
the  adjustment  of  the  several  parts ;  the  most  careful  computations 
are  indispensable  for  the  determination  of  each  curvature ;  and, 
finally,  the  most  exquisite  artistic  skill  must  be  laid  under  contri- 
bution to  realize  in  e>^ecution  the  exactions  of  theory.  If  to  any 
production. of  the  combined  resources  of  art  and  science  the  term 
masterly  is  justly  applicable,  it  is  so  in  an  eminent  degree. to  the 
modern  perfected  microscope.  The  question  is  sometime  asked,  what 
are  the  tests  by  which  a  good  microscope  may  be  recognized  I  It 
may  be  answered  that  a  microscope  should  be  chosen  with  reference 
to  the  purpose  to  which  it  is  to  be  applied;  but  that  there  is  one 
quality  without  which  no  microscope  is  valuable  for  any  purpose. 
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and  that  is  what  is  called  defining  power.  By  this  is  meant  the 
powers  of  delineation  of  the  outlines  of  the  objects  observed.  Great 
powers  of  enlargement  seem  to  be  supposed  by  many  to  be  the  most 
important  property;  but  Avithout  sharp  definition,  no  magnifying 
power  is  of  any  value,  for  definition  is  necessary  that  the  object  may 
properly  be  seen  at  all.  Great  magnifying  power  is  indeed  for  many 
purposes  a  disadvantage  rather  than  the  contrary.  To  see  an  object 
in  whole,  or  any  considerable  part,  it  is  generally  indispensable  that 
the  power  should  be  low ;  and  it  should  always  be  remembered  that 
when  the  power  is  high  enough  to  permit  us  to  see  what  we  want  to 
see,  to  increase  it  Avould  be  worse  than  useless.  The  field  on  the 
stage  commanded  by  a  power  of  one  hundred  is  hardly  more  than  the 
twentieth  of  an  inch  in  diameter.  With  a  power  of  one  or  two 
thousand,  a  puncture  of  a  fine  needle  in  a  card  would  more  than 
represent  the  entire  space  w^hich  the  observer  could  see  at  a  single 
view.  Hence,  except  for  the  very  minutest  objects,  high  powers 
define  only  details  of  structure,  not  by  any  means  forms  and  outlines. 
Defining  power  being  secured,  we  need  next  either  penetrating  power, 
or  resolving  power,  according  to  the  uses  we  expect  to  make  of  the 
instrument.  By  penetrating  power  is  meant  a  certain  conmiand  of 
the  parts  of  the  object  which  are  above  or  below  the  plane  of  the  true 
focus.  This  property  the  eye  itself  possesses  in  an  eminent  degree. 
It  furnishes  us  notions  of  the  relations  of  parts  to  each  other  which 
cannot  be  obtained  when  every  point  out  of  an  absolutely  true  focus 
is  utterly  confused.  Penetrating  power  can  only  be  satisfactorily 
secured  with  objectives  of  which  the  magnifying  power  is  low. 
Resolving  power  is  a  name  for  the  degree  of  efficiency  of  the  instru- 
ment in  separating  fine  lines  or  other  delicate  markings  on  the  surface 
of  the  object  observed.  This  quality  is  only  secured  by  making  what 
is  called  the  angular  aperture  of  the  objective  large.  The  angular 
aperture  is  the  degree  of  spread  wliich  can  be  given  to  the  pencil  of 
rays  which  the  objective  will  transmit.  It  is  by  means  of  the  most 
oblique  rays  that  the  minute  tracery  upon  the  surface  of  an  object  is 
made  most  conspicuous.  The  reason  of  this  will  easily  appear  from 
the  diagram  exhibited.  The  relative  distinctness  of  such  markings, 
as  shown  on  the  scale  of  a  butterfly's  wing  in  this  other  figure,  Avith 
different  angles  of  aperture,  Avill  further  illustrate  this  peculiarity. 
Kesolving  power  and  penetrating  power  are,  for  obvious  reasons,  to 
a  certain  extent  antagonistic  to  each  other.  Ilence,  both  are  not  to 
be  sought  for  in  the  same  objective. 
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The  lecturer  then  proceeded  to  exhibit  and  explain  different  forms 
of  the  misroscope,  the  ordinary  compound  microscope,  the  binocular 
microscope,  the  inverted  microscope,  used  for  chemical  purposes,  the 
double,  triple,  and  multiple  microscope,  the  solar,  or  calcium  light 
microscope,  &c. ;  after  which  he  spoke  of  the  modes  of  illumination, 
and  described  a  number  of  forms  of  accessory  apparatus,  together 
■with  the  modes  of  measuring  the  dimensions  of  microscopic  objects, 
and  of  determining  magnifying  powers.  He  referred  also  to  the 
wonderful  perfection  of  mechanical  art  iu  recent  times,  as  illustrated 
in  microscopic  ruling  and  engraving,  and  mentioned  Robert's  test- 
plates,  of  which  the  finest  lines,  120,000  to  the  Paris  inch,  have  never 
been,  as  yet  fairly  resolved,  Drs.  Curtis  and  Woodward,  of  Washing- 
ton, have  made  enlarged  photographs  of  these  lines,  as  high  as  96,000 
to  the  Paris  inch,  or  more  than  90,000  to  the  English  inch.  He  spoke 
also  of  an  engraving  executed  for  him  last  year,  by  Dumoulin  Fro- 
ment,  of  Paris,  representing  the  seal  of  Columbia  College,  with  all 
its  pictorial  devices,  and  its  mottoes  in  Latin,  Greek  and  Hebrew, 
all  clearly  legible  under  the  microscope;  but  the  whole  executed 
"within  a  space  less  than  one  millimetre  in  diameter,  or  about  the 
size  of  the  puncture  of  a  pin  in  a  sheet  of  paper. 

Speaking  of  the  constructors  of  microscopes,  he  mentioned  a  nimi- 
ber  of  American  opticians,  whose  work  is  unsurpassed  by  that  of  the 
most  accomplished  foreign  artizans.  Among  the  names  mentioned 
■were  those  of  Tolles,  of  Boston,  and  Wales  of  Xew  York,  both  of 
whom  received  silver  medals  at  the  Paris  Exposition  of  1867,  and 
also  Granow,  of  J^ew  York,  and  Zentmayer,  of  Philadelphia.  He 
Bpoke  particularly  of  the  "  wet-front,"  or  "  immersion  "  objectives 
of  Wales  and  Tolles,  as  surpassing  anything  of  similar  power  yet 
constructed  abroad.  Some  time  was  then  devoted  to  the  exhibition 
of  various  objects  illustrative  of  the  power  of  the  microscope,  and  of 
the  curiosities  of  natural  history ;  among  which  were  some  beautiful 
enlarged  photographs  of  diatoms^  animal  muscle,  (fee,  prepared  by 
Drs.  Curtis  and  WoodAvard,  at  the  Army  Medical  Museum,  at  Wash- 
ington, and  lent  for  this  occasion  by  the  courtesy  of  the  Surgeon- 
General.     [This  part  of  the  lecture  hardly  admits  of  a  report.] 

The  lecturer  concluded  as  follows :  I  have  thus  presented  you,  as 
well  as  my  ability  and  the  limited  time  allotted  to  me  would  allow, 
a  description  of  what,  perhaps,  may  be  justly  regarded  as  the  most 
elegant  of  the  instruments  which  modern  science  has  created  to  aid 
its  investigations,  and  I  have  placed  before  you  some  examples  illus- 
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trative  of  tlie  wonders  which  this  powerful  instrument  has  been  tlie 
means  of  unvailing  to  human  sight.  These  last  are  so  numerous,  so 
varied,  so  marvelous  in  tlieir  forms  and  movements  and  habits,  and 
BO  constantly  bursting  upon  us  when  least  expected,  in  novel  revela- 
tions, that  I  know  no  study  of  which  the  tendency  is  more  improving, 
refining  and  elevating,  than  that  which  the  microscope  presents  us  in 
tlie  Avorld  of  the  infinitely  minute.  There  is  no  study  M'hich  draws 
the  mind  more  constantly  and  more  irresistibly  to  the  contemphition 
of  that  wondrous  creative  power,  which  manifests  itself  no  less  mar- 
velously  in  the  tiniest  monad  than  in  the  great  beasts  of  the  forest,  or 
the  monsters  of  the  deep  ;  or  of  that  comprehensive  benevolence  which 
provides  alike  for  the  wants  of  all,  from  the  least  even  to  the  greatest. 
Surveying  this  vast  field  of  varied  life,  it  is  inconceivable  how  such 
a  thing  as  an  atheist  can  be.  The  whole  spirit  which  the  study 
inspires  is  a  spirit  of  adoration  and  faith  which  yearns  continually 
to  express  itself  in  language  like  that  of  the  poet : 

"  These  are  thy  glorious  works,  Parent  of  good  ! 
Ahnightj^ !    Thine  this  universal  frame 
Thus  wondrous  fair;  Thyself  how  wondrous  then, 
Unspeakable,  who  sittest  above  these  heavens, 
To  us  invisible  or  diml}^  seen, 
In  these  Thy  lowest  works ;  yet  these  declare 
Thy  goodness  beyond  thought  and  power  divine." 
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SCIENTIFIC  LECTURE.-II. 


THE    TELESCOPE. 


By  Profesbor  Stepiiek  Alexander. 


Prof.  S.  Alexander,  of  the  college  of  jSTew  Jersey,  Princeton,  delivered 
the  second  scientific  lecture  before  the  American  Institute,  Friday 
night,  December  4,  1868,  in  Steinway  Hall,  upon  the  Telescope  and 
its  relations.  Prof.  Alexander,  on  being  introduced  to  the  audience, 
spoke  as  follows : 

That  is  a  noble  figure  of  John  Bunyan  in  his  "  Holy  War,"  in 
which  the  senses  are  presented  as  the  gates  of  man's  soul,  the  inlets 
of  knowledge  from  without.  And  amongst  these  and  noblest  of  them 
all  is  the  eye  gate,  the  messages  through  which  come  from  afar,  and 
are  borne  upon  the  very  wings  of  the  morning.  Quite  as  interesting, 
in  some  aspects,  as  the  eye  itself,  is  that  wonderful  emanation,  or  rather 
influence,  through  which  we  are  enabled  to  see  the  light  itself.  All 
beautiful  and  glorious  as  it  is  when  entering  through  the  unbarred 
gates  of  the  morning,  it  gilds  with  glory  the  drapery  of  the  sky, 
reveals  the  distant  mountain  tops,  and  unvails  that  it  may  adorn  the 
fair  face  of  nature.  Even  its  shreds  and  patches  are  beautiful  as  they 
sparkle  in  the  diamond,  or  twinkle  in  the  dew-drop.  It  comes  back 
all  blushing  itself  because  it  has  kissed  the  cheek  of  the  blushing  rose ; 
it  arrays  the  lily  in  its  robe  of  spotless  wdiite  without  breaking  its 
stem ;  paints,  without  breaking  it,  the  merest  bubble,  and  that  with 
the  very  colors  which  iringe  the  insect's  wings,  or  arrays  in  all  the 
gorgeousness  of  the  rainbow,  the  already  half  broken  and  dispersed 
flower.  Ah  !  beautiful  and  glorious  is  light.  But  most  grand,  most 
beautiful,  and  most  glorious  is  it  when  it  reveals  to  us  from  afar  the 
glories  of  the  great  panoply  that  surrounds  ns,  when  it  ornaments  its 
jewels  are  blazing  suns,  tlie  altar  vestment  of  His  attire,  who  covereth 
Himself  with  light  as  with  a  garment,  and  spreadeth  out  the  heavens 
like  a  curtain.  Most  interesting,  in  the  next  place,  is  the  adaptation 
of  the  eye  to  light,  and  of  the  eye  to  the  light ;  but  what  a  simple,  w^hat 
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a  telling  fact,  that  this  wonderful  emanation  is  poured  upon  the  most 
delicate  organ  in  its  own  way  in  the  system  with  a  velocity  which 
would  accomplish  250  days'  journey  by  steam  in  a  single  second. 
One  would  suppose  that,  poured  upon  that  most  delicate  organ  with 
that  fearful  velocity,  it  would  thereby  extinguish  it  forever,  I*To, 
Truly  the  light  is  sweet,  and  a  pleasant  thing  indeed ;  it  is  for  the  eye 
to  behold  the  sun,  and  that  simple,  natural  declaration  of  the  wise  man 
of  Israel  is  responded  to  in  the  feelings  of  every  one  who  once  has 
had  the  benediction  of  being  able  to  see.  Kow,  the  benediction  of 
both  the  noble  senses  is  two-fold.  In  the  case  of  light  we  not  merely 
perceive  brightness,  and  learn  to  judge  of  its  forms,  and  also  catch 
expression,  but  we  have  the  additional  benediction  of  color,  and  all 
til  at  belong  to  it.  So  with  regard  to  the  other  noble  sense  of  hearing. 
"We  are  not  restricted  to  the  mere  perception  of  sound,  or  even  the 
sentiment  of  conversation,  but  we  have  both  the  melody  and  harmony 
which  belong  to  music.  In  each  of  the  noble  senses,  then,  the  bene- 
diction is  two-fold.  But  now  we  have  not  to  do  with  mere  seeing. 
The  ancient  observations  of  astronomy  have  been  well  described  as 
those  which  required  merely  eyes,  and  attention,  and  patience,  and 
time.  We  are  to  speak  of  that  admirable  exterior  eye — an  artificial 
eye — a  noble  present  from  optics  to  astronomy — one  of  the  grandest 
we  have  ever  had.  We  are  to  discourse  of  the  telescope,  and  before 
we  do  so  it  may  be  as  well  to  give  you  some  idea  of  what  constitutes 
a  telescope,  and  how  light  is  acted  upon.  [The  lecturer  here 
explained  at  length  the  principle  upon  which  the  telescope  is 
constructed,  illustrating  his  subject  by  the  use  of  diagrams,  etc.] 
"We  now  come  to  the  history  of  the  telescope.  I  have  here  a  printed 
book  containing  an  article  by  Prof.  Alexander,  and  as  he  is  a  per- 
sonal friend  of  mine  (laughter),  I  will  quote  from  it.  He  spoke  of 
Itoger  Bacon  as  having  invented  spectacles,  possibly  in  the  thirteenth 
century :  "  Roger  Bacon  (to  whom  allusion  has  already*  been  made), 
in  his  Opus  Majus,  makes  use  of  such  language  with  reference  to 
what  '  may  be  performed  by  refracted  vision,'  as  to  render  it  some- 
what probable  that  he  was  at  least  acquainted  with  the  theory  of  a 
refracting  telescope,  though  there  is  no  sufficient  proof  that  he  con- 
structed one  ;  and  Baptista  Porta  is  said  by  Wolflus  to  have  made  a 
telescope,  but  the  description  of  the  instrument  given  by  the  inventor 
is  very  defective,  and  the  instrument,  whatever  it  was,  does  not  seem 
to  have  been  used  in  any  celestial  observation.  Indeed,  '  we  have  no 
distinct  evidence  that  such  an  instrument  was  used  before  the  begin- 
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iiing  of  the  seyenteenth  century.'*  Descartes  ascribes  the  invention 
of  the  telescope  to  James  Metius  (Jacob  Adriansv)  of  Alkmaer,  in 
Holland  ;  but"  Hnygens,  as  well  as  Borellus,  to  John  Lippensheira,  or 
Lippersy  (Hans  Zans,  or  Jansen),  a  maker  of  spectacles  of  Middle- 
burgh.  Prof.  Moll,  after  an  examination  of  official  papers  preserved 
in  the  archives  of  the  Hague,  comes  to  the  conclusion  that  on  the  17th 
of  October,  160S,  Jacob  Adriansy  was  in  possession  of  the  art  of 
making  telescopes,  but  from  some  unexplained  cause  concealed  it ; 
and  that  on  the  21st  of  the  same  month  Hans  Zans,  or  Jansen,  was 
actually  in  possession  of  the  invention ;  but  there  is  little  reason  to 
believe  that  it  was  devised  by  either  him  or  his  son  Zacharias,  though 
one  of  them  invented  a  compound  microscope  about  the  year  1590.''f 

One  of  tlie  earliest  of  the  telescopes  made  by  the  Jansens  was  pre- 
sented to  Prince  Maurice,  to  be  used  in  his  wars.  It  was  in  April  or 
May,  1609,  that  Galileo  first  heard  of  this,  and  the  instrument  was 
then  described  to  him  as  one  which  had  the  property  of  making  dis- 
tant ol)jects  appear  as  though  they  were  near.  Galileo  thereupon 
devised  how  that  might  be  affected,  and  the  next  day,  according  to 
Delambre,  was  in  possession  of  a  telescope  magnifying  three  times. 
Galileo's  second  telescope  magnified  about  eighteen,  and  his  third 
about  thirty-three  times." 

x^ow,  Galileo  did  not  make  use  of  the  telescope  just  in  the  form  of 
which  we  are  speaking.  Instead  of  taking  the  rounded  glass  or  con- 
vex lens  in  order  to  take  hold  of  the  rays  after  they  had  come 
together,  he  takes  a  lens  of  the  opposite  shape  and  takes  the  rays  in 
the  opposite  state,  just  before  they  come  together,  so  that  whereas 
the}^  cross  in  the  modern  telescope  and  produce  an  inverted  image,  in 
the  Galileo  telescope  they  are  seized  upon  before  they  cross,  and  give 
an  erect  image.  That  is  the  case  with  all  your  opera-glasses,  which 
are  all  Galilean  telescopes.  "  In  so  far  as  appears,  the  first  telescope 
of  Lippersheim  magnified  about  fifteen  on  sixteen  times ;  and  he  is 
said  to  have  observed  with  it  the  form  of  the  planet  Jupiter,  and 
some  small  stars  (his  satellites)  which  appeared  to  move  round  him 
Be  this  as  it  may,  those  satellites  were  noticed  by  Galileo,  who  also 
observed  their  eclipses.  He  also  observed  many  of  the  varieties  of 
surface  of  the  moon,  with  which  we  are  at  this  day  so  familiar,  as 
well  as  the  phases  presented  by  Yenus  and  Mars,  and  the  spots  upon 

*  Sir  David  Brewster  pays  this  iu  his  "Optica  ;"  but  in  a  curious  old  booli  called  the  J?arai/a<A«ma- 
tlca,  by  Halliwell,  it  was  said  that  a  telescope  was  made  by  Leonard  Digges  about  1571,  and  may  have 
been  used  for  terrestrial  purposes. 

+  So  eays  the  Journal  of  the  Royal  Institute. 
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the  snn,  in  wliicli  last,  however,  he  was  anticipated  by  Harriott,  in 
Enghmd."  This^  was  at  the  beginning  of  the  seventeenth  century. 
But  we  have  ah'cady  mentioned  several  interesting  objects  that  the 
telescope  had  thus  brought  to  view.  "What  were  they  ?  Satellites  of 
Jupiter  ?  Tes.  Here  is  one  of  them  [pointing  it  out  npon  a  dia- 
gram]. Here  is  the  form  of  the  disc  of  Jupiter,  which  is  a  great  deal 
better  seen  in  modern  telescopes.  Jupiter  has  four  satellites,  and 
here  is  the  shadow  of  one  of  them  npon  the  f;ice  of  the  planet.  These 
are  the  belts  of  Jupiter,  which  are  supposed  to  be  substances  in  his 
atmosphere  ;  for  Jupiter  is  now  proved  to  have  an  atmosphere  ;  and 
thus  it  is  M'ith  Mars,  and  with  Saturn.  How  is  it  proved  ?  By 
means  of  the  spectroscope.  How  does  the  spectroscope  show  it? 
Assuredly  I  will  not  anticipate  the  lecture  by  explaining  it.  There 
are  substances  floating  in  the  atmosphere  of  Jnpiter.  His  shape  is 
not  round.  It  is  much  shorter  in  a  north  and  south  direction  than  in 
the  otlier.  He  turns  round  in  less  than  ten  hours,  and  the  outward 
fling  of  that  turn  swells  out  notably  on  one  side,  so  that  you  can  see  at 
once  that  he  is  not  round.  But  at  the  same  time  Galileo  saw  the 
moon.  What  do  we  see  wlien  we  examine  the  moon  with  the  tele- 
scope ?  The  edge  of  it  is  all  ragged ;  when  if  it  were  a  smootli  globe 
it  ought  to  be  smoothly  cut ;  and  in  the  quarter-moon  when  the  edge 
of  the  circle  is  turned  toward  you,  as  the  edge  of  the  glass,  it  ought  to 
appear  a  smoothly  cut  straight  line.  It  is  not  a  smoothly  cut  straight 
line  by  any  means.  The  moon,  then,  is  horribly  rough.  The  moun- 
tains are  struck  by  the  sun's  rays  before  the  plains  receive  them.  The 
tops  of  the  monntains  will  therefore  appear  illuminated,  like  a  ronnd 
spot  in  a  disc,  or  a  star  in  the  dark.  Then,  as  the  sun  ascends,  the 
liglit  rises  higher  till  at  last  the  wliole  edge  of  the  mountain  will  be 
illuminated,  while  all  the  rest  is  in  shade.  We  observe  by  looking 
near  the  edge  of  this  diagram  that  it  is  the  shape  of  a  cup  or  crater, 
for  that  is  tlie  law  of  construction  with  the  jnountains  of  the  moon ; 
and  vou  will  see  by  the  beautiful  photograph  of  Mr.  Kutherford's, 
and  also  by  another  on  the  same  scale,  which  Mr.  Henry  Draper  has 
executed  of  the  old  moon  (this  is  the  new  moon,  at  the  lirst  quarter), 
that  the  little  mountain-tops,  like  islands  in  the  dark,  appear  before 
the  rest  is  illuminated.  Then  the  mountain  shadows  lengthen  as  the 
sun  o-oes  down ;  they  point  always  in  the  direction  opposite  the  sun ; 
tliev  point  toward  the  north  in  the  northern  hemisphere,  toward  tlie 
south  in  the  southern  hemisphere.  Another  shape  is  commonly  that 
of  an  enormous  volcano;    and,  although  you  would  not  assert  that 
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volcanoes  had  just  been  burning  there,  thev  account  for  all  the  resem- 
blance in  the  ragged  walls,  in  the  cone  inside  the  mountain,  in  the 
openings  of  the  small  craters  along  the  sides,  shadows  and  all.     Yol- 
canic  action  might  go  on  in  the  moon   on  an  awful  scale.     Why  ? 
Because  things  weigh  one-sixth  there  what  they  do  here,  and  fire 
might  act  with  prodigious  intensity.     Tou  might  jump,  if  you  had 
the  muscular  energy  preserved  to  you,  six  times  as  high  as  on  the 
earth,  and  you  would  be  six  times  as  long  coming  down.     Things  are 
thro^vm,  up  there,  more  easily.     And  the  moon  is  not  made  of  such 
stern  stuff  as  the  earth.     The  density  of  the  earth  is  five  times  that  of  the 
moon.     Yolcanic  fire  might  there  have  an  awful  arena  for  exhibition ; 
and,  accordingly,  there  are  great  craters,  probably  fifty,  sixty,  almost  a 
hundred  miles  across,  and  three  miles  deep.     "  Do   you   think,  sir, 
there  are  mountains  in  the  moon  ? "  I  may  be  asked.     Do  I  think  so  ? 
My  dear  sir,  that  is  beyond  the  region  of  "  I  think  ; "  I  hiow  there 
are.     But  examine  the  sun  once,  and  what  do  you  see  on  it  ?     It  has 
not  a  uniform  bright  surface,  but  you  see  it  broken  by  black  spots. 
Those  spots  seem  to  indicate  that  they  are  hollows  ;  although  I  can- 
not stop  to  insist  upon  that.     But  those  spots  are  hollows  below  the 
surface.     How  large  are  they  ?     [The  lecturer  here  illustrated  from 
the  diagram  the  relative  size  of  the  sun  and  the  planets  that  surround 
it.]     The  diameter  of  the  sun  is  a  hundred  times  the  diameter  of  the 
earth.     The  surface  is  equal  to  100,000  oceans  much  larger  than  the 
Pacific;  all   that   is   full   of  agitation   throughout,  and  tossed  into 
waves  of  insufferable  splendor,  thousands  of  miles  long.     Oh,  when 
we  look  at  the  sun,  as  like  a  giant  he  begins  his  daily  course,  or  when 
arrived,  in  full-orbed  meridian  splendor  he  almost  seems  to  pause  a 
moment  to  look  down  upon  the  world  rejoicing  in  his  presence,  or 
when  he  sinks  to  rest,  arraying  himself  in  the  splendid  garments  of  the 
evening,  under  any  and  all  those  circumstances  he  is  at  once  the  fit- 
ting representative  and  the  chosen  emblem  of  all  that  is  great  and 
beautiful.     How  large  are  these  craters  ?     [The  lecturer  here  pointed 
out  a  crater  represented  on  the  diagrarn  of  the  sun.]     Look  at  the 
earth    and    see    how    easily    it    could    drop    in,     and   how  much 
margin    would  be   left.      These    great    openings    open    and     close 
sometimes  in   the  space  of  three  or  four  days.      The  changes  are 
prodigious.     "W"e    cannot    stop,   however,    to    speak   of   the    struc- 
ture of  the  sun   any  further  than   to  say  that  the  stereoscope  has 
told  you,  that  there  is  iron  there,  and  magnesium,  and  sundry  other 
things.     The  phenomena  of  Mars,  we  noticed  by  the  telescope  a  few 
[Inst.]  4 
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nioments  ago.  Mars  has  an  atmosphere  and,  strange  to  say,  he  has  a 
year  two  years  long.  When  one  of  the  poles  comes  out  of  that  long 
winter  of  a  whole  year's  duration,  some  how  or  other  it  is  all  clothed 
in  white ;  and  when  it  is  exposed  to  the  sunshine  long  enough,  that 
white  appearance  is  gone  again.  How  like  it  looks  to  a  formation  of 
enow  and  ice  on  the  earth,  whether  the  same  sort  of  material  or  not. 
But  Mars  has  moisture  in  his  atmosphere,  and  why  may  not,  there- 
fore, the  acci-etion  be  exceedingly  like  that  on  the  Earth?  So  far,, 
then,  for  what  the  telescope  tells  us.  Huygens  made  use  of  a  telescope 
of  full  twenty-three  feet  in  length  and  four  inches  aperture  {i.  «., 
diameter  of  object  glass),  which  he  reduced  to  tM'o  and  one-eighth 
inches.  He  also  discovered  a  satellite  to  Saturn.  In  1671  Cassini 
discovered  another  satellite,  and  afterward  three  more.  He  also 
perceived  the  ring  of  Saturn  to  be  double,  soon  after  his  establishment 
at  the  Observatory  of  Paris  in  1675.  It  seems,  however,  that  he  waa 
anticipated  in  this  discovery  by  two  English  amateurs.  Dr.  Ball  and 
Mr.  W.  Ball,  about  ten  years.  The  ring  of  Saturn ;  Oh,  what  a 
mysterious  affair.  It  is  a  substajiUa  singularis,  as  Lord  Bacon  would 
say,  in  the  solar  system.  Not  merely  is  Saturn  bent  like  Jupiter, 
and  therefore  the  belts  show  the  same  curvature,  but  he  is  surrounded 
by  a  whole  system  of  rings,  and  when  the  state  of  things  under  which 
those  rings  exist  is  carefully  considered,  it  is  found  that  they  must  be 
either  liquid  or  else  formed  of  a  great  number  of  small  bodies,  all 
floating  together.  The  phenomena  will  agree  quite  as  well  as  any- 
thing with  a  great  liquid  steam,  which  would  be  about  the  distance 
from  the  planet  equal  to  two-thirds  of  the  distance  between  the  earth 
and  the  moon,  and  yet  would  be  forty  miles  thick,  sustained  inces- 
santly by  the  beautiful  balance  of  forces  as  the  stream  goes  around 
Saturn ;  for  the  satellites  of  Saturn  and  Jupiter,  and  our  own  moon, 
are  always  flung  around  so  fast  that  they  never  fall,  and  Saturn  is 
always  kept  inside,  in  the  middle,  by  the  agitation  of  his  enormous 
satellites  on  the  outside,  very  much  as  a  balance  of  skill  by  slight 
agitations  of  the  end  of  a  rod  will  keep  it  constantly  perpendicular. 
He  could  not  have  the  ring  a  moment  unless  his  satellites  were  on 
the  outside — veritable  satellites  or  guardians  of  his  ring,  so  that 
he  may  not  lose  it.  The  next  thing  I  shall  speak  of  noticed  bj 
the  telescope  is  the  fixed  stars,  but  before  I  quite  do  that,  let  us 
get  an  idea  not  merely  of  the  size  of  the  sun,  but  his  distance. 
While  the  distance  from  here  to  the  moon  is  a  ten  months' 
journey   by    steam,   the  distance    from   here   to    the   sun   is   more 
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than  300  years'  journey  by  steam  at  thirty  miles  an  hour ;  so 
that  if  vou  had  started  with  Fernando  Cortez,  when  he  began 
the  conquest  with  Mexico,  you  would  just  have  got  at  the  sun 
and  had  a  comfortable  residence  established  of  about  twenty-five 
years,  going  with  the  velocity  of  steam  all  the  while.  And  then  to 
perform  the  enormous  circuit  around  this  great  luminary,  to  fly 
around  as  we  do  every  year  !  Oh,  how  fast  must  we  go  !  I  am  not 
speaking  of  some  fiction  of  the  east,  but  I  am  speaking  of  sober  fact, 
when  I  say  we  go  eighteen  miles  every  second  we  live.  Yes,  while 
I  deliberately  say  to  you,  "  It  moves,  yes,  it  moves,"  we  have  gone 
forty  miles.  Then  the  most  remote  planets  are  thirty  times  farther 
off,  and  our  nearest  neighbor  among  the  fixed  stars  is  7,000  times 
that.  When  we  come  to  distances  as  great  as  that,  we  need  another 
unit  with  which  to  measm-e  them.  A  mile  is  srood  for  nothing  in 
measuring  such  enormous  distances,  and,  therefore,  to  illustrate,  we 
must  make  use  of  the  velocity  of  light,  which  I  spoke  of  in  the 
beginning  of  the  lecture.  Light  travels  in  a  single  second  250  times 
as  far  as  a  locomotive  would  go  in  a  day,  and  when  I  tell  you  that, 
what  I  just  said  is  proved.  Kow,  this  being  so,  remember  it,  and 
remember  that  it  would  take  eight  and  three-quarter  months  to  travel 
with  the  velocity  of  light  from  here  to  the  sun,  and  it  does  when  the 
sun's  light  reaches  you,  and  then  from  our  nearest  neighbor  among 
the  fixed  stars,  the  time  occupied  at  that  prodigious  rate  is  three  and 
one  quarter  years,  and  other  well  known  stars  are  thirty,  forty,  seventy, 
and  more  than  100  years  distant  by  the  velocity  of  light,  and  that 
the  outer  parts  of  the  system  we  see  with  our  bare  eye  are  at  least 
ten  times  as  far  off  as  that.  "With  the  large  reflecting  telescope, 
I  cannot  stop  to  describe  it,  of  Sir  William  Herschel,  we  have 
gone  seventy-five  times  that  again,  and  that  far  beyond  there  seemed 
to  be  cloudy  looking  spots,  which  might  be  removed  TOO  times  as  far 
ofl';  there  are  yet  stars  like  those  we  see.  I  have  tried  to  tell  you 
where  the  fixed  stars  are.  Now,  what  are  they  ?  Do  they  shine  to 
us  by  reflected  light?  If  they  shine  by  reflected  light,  where,  oh, 
where  are  the  far  more  enormous  bodies  that  illuminate  them,  and 
why  don't  we  see  them  ?  But,  what  is  more,  the  light  of  some  of 
them  has  been  measured  in  a  reasonable  way,  and  one  of  them  seems 
to  be  as  bright  as  at  least  100  suns,  or,  as  some  of  the  results  say,  225 
suns.  Therefore,  if  you  will  not  call  them  suns,  please  invent  some 
grander,  nobler  term  by  which  to  describe  them.  A  light  exceeding 
the  brightness  of  the  sun  is  the  last  figure  we  can  make  use  of,  almost, 
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in  the  way  of  intensity.  What,  then,  shall  we  say  of  bodies  that  give 
us  the  light  of  100  suns  at  once  ?  What  shall  we  call  them  ?  But, 
if  you  will  not  insist  upon  a  new  name,  then,  indeed,  the  stars  are 
suns,  and  the  analysis  of  the  spectroscope  brings  to  light  new  phe- 
nomena which  insist  again  that  stars  are  suns.  But,  what  a  simple 
declaration  !  Four  words  are  enough  to  describe  it,  but,  oh,  what  does 
it  mean  ?  It  means  that  the  tiny  ray  which  gladdens  our  eye,  as  shot 
from  some  twinkling  star,  it  trembles  in  the  casement,  is  a  miniature 
sunbeam  ;  and  the  faint  and  feeble  glow  which  sometimes,  like  a  tiny 
transparent  veil,  covers  the  fair  face  of  nature,  is  itself  woven  of  the 
iscattered  glory  of  thousands  of  suns.  And  yet  it  is  only  starlight  after 
all !  How  awful  must  be  their  distance  !  Some  of  these  bodies  are  so 
remote  that  the  light  which  left  them  started  before  the  human  race 
began,  before  God  in  sublime  self-counsel  said  :  "  Let  us  make  man, 
and  breathe  into  his  nostrils  the  breath  of  life,"  and  man  became  a 
living  soul.  Oh  !  long  before  that  came  the  light  which  is  scrutinized 
by  the  telescope  of  to-day  from  some  of  those  bodies,  and  I  am  seeing 
it  as  actually  as  I  see  your  faces.  Oh !  what  a  little  bit  of  the  record 
of  past  eternity  is  unrolled  to  be  read  in  time.  If  this  be  so,  what 
would  happen  if  we  could  look  from  the  other  end  ?  Could  we  be 
away  back  there  and  look  down  here  we  might  see,  if  we  had  suffi- 
cient power  and  skill,  a  visible  record  of  much,  or  very  much  of  all 
that  has  taken  place  here.  How  interesting  to  think  that  the  visible 
record  of  what  took  place  in  old  geological  times,  flying  far  up,  has 
not  yet  quite  reached  the  sun  regions,  even  with  the  ftill  velocity  of 
light,  may  yet  be  read.  The  author  of  a  little  work  called  "  The  Stars 
and  the  Earth  "  has  brought  out  that  idea  very  beautifully,  and  car- 
ried it  just  as  far  as  it  will  bear  ;  and  it  is  all  beautifully  presented. 
But  not  a  bit  of  it,  when  he  takes  a  single  step  further  and  says : 
"  Thus  we  may  get  some  idea  of  the  might  of  the  Divine  Omnisci- 
ence." Poor  man  !  Such  a  fact  give  an  idea  of  the  Divine  Omnis- 
cience !  Is  not  the  fact  immensely  more  infinite  than  any  mere  visible 
indication  of  it  ?  And  does  it  give  the  first  blush  of  an  idea  of  the 
enormous  penetrating  omniscience  which  extends  down  to  the  roots 
of  character,  away  down  in  the  mind  of  the  man,  and  knows  what  he 
is  going  to  do,  what  he  is  going  to  think,  and  extends  far  oif,  and  is 
acquainted  with  all  our  ways.  Oh,  no  ;  it  does  not  give  the  first 
blush  of  an  idea.  Now  I  come  to  notice  another  interesting  matter 
in  regard  to  the  fixed  stars.  They  occur  in  pairs  all  through  the 
heavens,  two  and  two.  Now  it  sometimes  happens,  and  it  might 
Tery  reasonably,  indeed,  that  one  is  right  behind  the  other.     But  if 
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this  should  take  place  all  over  the  sky,  that  stars  should  be  seen  two 
by  two,  that  would  not  seem  to  be  the  result  of  the  merest  colloca- 
tion. Accordingly,  sometime  before  he  died,  Sir  William  Herschel, 
the  trumpeter  in  the  Hungarian  Guards,  who  afterwards  "  wrote  his 
name  in  the  heavens,"  as  has  been  said,  the  illustrious  astronomer  and 
remarkable  as  a  man — noticed  this  curious  aiTangement.  He  also 
began  to  notice  whether  the  times  of  stars  were  changed,  hoping  that 
generations  after  him  would  make  out  something  with  regard  to  them. 
In  forty-six  years,  or  so,  one  of  these  circuits  was  accomplished.  So 
in  a  great  many  other  instances.  They  turn  around  one  another,  or 
rather  around  a  common  point  between  them,  sun  around  sun,  and 
form  a  constellation  like  a  planet  and  its  satellites.  We  can  see  very 
much  of  them,  but  the  spectroscope  is  going  to  tell  more,  probably. 
What  is  very,  very  beautiful,  is  that  they  appear  colored,  often. 
A  star,  which  seen  by  the  bare  eye  is  white,  when  scrutinized 
with  the  telescope  is  made  of  rose  color,  or  green.  One  of  the 
most  beautiful  objects  in  the  heavens  is  two  stars,  one  yellow,  the 
other  blue ;  but  to  the  naked  eye,  by  a  proper  mingling  of  the  colors, 
they  all  appear  white.  Oh,  why  this  beautiful  arrangement  ?  I  can 
only  ask  the  question  at  the  present  time.  The  greatest  poetic 
imagination  almost  ever  exercised,  that  of  Milton,  never  conceived 
anything  more  sublimely  magnificent  in  the  instruction  of  the  Angel 
to  Adam  than  is  found  in  these  dainty  scenes,  these  parti-colored 
gems  in  the  coronet  that  surrounds  the  dark  brow  of  night.  J^ow 
this  comixture  of  colors  makes  white  light.  And  here  comes  in  a 
difficulty,  and  a  neat  artistic  mode  of  overcoming  it  in  the  telescope 
I  have  spoken  of.  When  the  light  passes  through  the  edge  of  the 
object  glass,  the  white  light  is  separated  into  seven  different  colors, 
more  or  less.  If,  however,  you  take  a  second  glass,  concave  or  con- 
vex, and  made  of  a  heavier  and  denser  glass,  you  need  not  make 
tliis  one  undo  the  convergency  of  the  other ;  it  will  only  partially 
prevent  the  rays  of  light  coming  together,  not  let  them  come  together 
so  soon ;  but  it  will  take  hold  of  the  colored  light,  the  light  which 
was  the  most  bent,  the  violet,  it  will  throw  it  back  upon  the  light 
which  was  the  least  bent,  and  thus  the  angle  of  all  will  produce 
white  light.  That  is  the  colorless,  the  acromatic  prism  introduced 
by  Peter  Dollond  about  the  middle  of  the  last  century.  Now,  to  pro- 
duce a  combined  object-glass  which  wall  be  exactly  that,  is  a  matter 
of  far  greater  difficulty  and  expense  than  you  can  possibly,  at  first, 
judge  of  properly.  In  the  first  place,  there  must  be  two  pieces  of 
gl-ass,   each   as   pure   as   the  clearest  jelly,  so  you   can   almost  look 
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through  them.  Yon  have  seen  the  representatives  of  the  diiferent 
large  sized  diamonds  in  the  windows  of  the  shops,  and  sometimes 
how  beantifnl  thej  look,  each  being  formed  of  an  exquisitely  pure 
little  bit  of  glass.  Kow,  to  form  only  one  of  these  discs  every  part 
must  be  as  pure  as  that,  and  no  one  part  of  it  must  be  more  dense  than 
another.  The  mixture  of  the  thing  must  be  so  accurate  throughout, 
it  will  be,  as  if  you  propose  to  your  cook  the  problem  of  making  » 
cake  from  a  given  receipt,  every  crumb  of  which  when  analyzed  by 
the  chemist  should  be  found  to  be  combined  in  the  same  nice  way. 
No  wonder,  then,  that  a  mere  disc  of  glass  two  feet  in  diameter  or 
more  is  the  very  last  stretch  of  art  at  the  present  time,  and  that 
the  mere  material  of  two  such  discs  is  worth  in  itself  $3,500  in  gold. 
Then,  when  that  is  produced,  you  must  shape  the  four  surfaces 
accurately,  making  the  one  destroy  the  color  of  the  other  with  rigid 
accuracy.  That  in  a  large  telescope  may  be  the  work  of  two  years 
before  it  is  accomplished.  And  yet  that  very  difficult  work  is  doing  and 
has  been  done.  A  few  years  ago  a  telescope  with  an  aperture 
of  nine  inches  was  the  last  result  of  the  effort  of  art ;  but  they 
have  got  up  to  a  foot  and  fifteen  inches ;  and  Mr.  Fitch, 
whose  loss  you  have  deplored  here  in  New  York,  was  wonderfully 
successful  in  making  these  achromatic  object  glasses.  Spencer,  also, 
and  Eaton,  and  lastly  Alvah  Clark.  We  have  among  us  in  America  one 
of  the  best  opticians  in  the  world,  Alvah  Clark.  He  is  just  as 
modest  and  unassuming  as  he  is  worthy ;  and  when  I  use  the 
last  epithet  to  enhance  the  others,  I  say  a  very  great  deal.  And  I 
say  Princeton  College  honored  herself  when  she  gave  him  an  A.  M.. 
not  long  ago.  While  that  large  telescope,  which  is  in  use  in  Cliicago^ 
was  getting  ready,  and  before  anybody  had  bought  it,  this  persever- 
ing, modest  man  turned  his  eye  toward  the  heavens  and  discovered 
the  body  that  had  disturbed  the  motions  of  Sirius,  and  the  French 
Academy  therefore  very  properly  gave  him  the  gold  medal  for  the- 
best  astronomical  discovery  of  the  3'ear.  Then,  not  only  has  the 
telescope  done  this,  but  it  has  pictured  things  by  the  aid  of  photo- 
graphy. The  photograph  of  the  moon  by  Rutherford,  of  JSTew  York, 
is  one  of  the  largest  ever  produced.  Prof.  Henry  Draper,  of  New  York 
University,  as  I  have  said,  has  done  the  same  thing.  More  than  that, 
photography  has  been  brought  in  in  a  new  and  very  curious  way. 
You  have  heard  how  long  light  is  in  coming  from  the  stars.  Starting 
from  one  of  those  double  stars,  the  shai-p-pointed,  straight-traveling 
pencil  of  a  little  beam,  years  in  coming,  disturbs  the  little  molecular 
aiTangement  of  a  plate  well  prepared  by  the  chemist,  and  writes 
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do"um,  beautifully  and  accurately,  the  position  of  tliose  two  stars,  so 
that  they  can  afterward  be  measured.  Oh  !  what  a  beautiful  instance 
of  the  cooperation  of  the  sciences  in  this  our  day  !  One  of  the 
beautiful  featm-es  of  modern  science  is  this  harmonious  cooperation 
of  one  branch  with  the  other,  so  that  when  an  optician  produces  a 
good  telescope  and  analyzes  a  light,  and  then  with  his  prism  discerns 
its  colors,  the  chemist  takes  it  into  his  laboratory  and  finds  that  he 
can  make  out  the  composition  of  remote  bodies  by  means  of  it ;  and 
the  astronomer  takes  it  back  and  asks  the  question  of  the  different 
bodies — the  suns  and  stars— whether  they  are  made  of  the  same 
matenal  with  things  in  the  laboratory,  and  the  answer  comes  back, 
yes !  Iron,  magnesium,  and  other  materials,  all  have  existed  far,  far 
off,  and  so  one  branch  of  science  incessantly  cooperates  with  the 
other.  But  I  tire  your  patience.  [Cries  of  "  Go  on."]  [The  lec- 
turer here  presented  a  diagram  representing  astronomical  appearances 
which  resembled  a  revolving  rocket.]  When  I  came  to  investigate 
these  things  in  the  year  1851,  it  struck  me  that  here  were  enormous 
flattened  spheriods,  which,  by  turning  them  too  fast,  had  had  the 
material  scattered  after  the  fashion  of  a  whirling  rocket.  When  the 
whole  thing  was  more  carefully  examined,  it  seemed  perfectly  sup- 
posable ;  and  when  one  curious  form  after  another  was  explicable, 
shall  I  tell  you  I  almost  held  my  breath,  as  I  said,  standing  afar  off 
in  awe  and  humility.  Oh,  may  we  thus  discern  the  way  of  the  great 
Creator,  far  back  in  the  eternal  past.  How  long  have  thus  been  pro- 
duced, by  the  rending  and  dispersing  of  useless  masses,  worlds  that 
produce  life  and  light  wherever  they  go  ?  On  what  a  scale  must 
these  things  be  carried  on,  when,  in  the  rending  and  tearing,  every 
drop  is  a  sun,  and  when  those  suns  are  kept  out  of  each  other's  way, 
and  are  scattered  to  bear  their  own  planets  (at  least  in  our  own  case) 
safely  out  of  the  reach  of  others !  But  under  circumstances  like 
these,  how  will  you  do  without  a  Prescience  and  a  Providence  ?  In 
this  great  department  of  knowledge,  as  well  as  everywhere  else  and 
always,  a  sound  philosophy  is  wanted;  and  nothing  else  is  wise 
enough,  powerful  enough,  enduring  enough  or  good  enough — nothing 
else  than  the  living  God,  the  everlasting  King  of  a  very  old-fashioned 
Book.  This  is  the  great,  the  final  hypothesis — a  hypothesis  broad  as 
the  Universe  which  God  sustains  and  pervades  by  His  power,  lasting 
as  the  Eternity  which  He,  the  always  Ancient  One,  inhabiteth  ;  and 
an  hypothesis  in  the  light  of  which  that  justly  accepted  principle  of 
the  uniformity  of  causation  meets  this  sublime  paraphrase.  Science 
is  practicable,  aye,  Science  exists  because  God  is  true. 
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SCIENTIFIC   LECTURE-III. 


OlS  THE  BAEOMETEK. 


By  Pkofessob  Guyot,  op  Pkikceton  College. 


Judge  Chas.  P.  Dalj  presided  at  the  lecture  delivered  on  the  eve- 
ning of  December  11,  1868,  and,  after  alluding  to  the  lecturer's 
eminent  scientific  attainments,  especially  as  in  physical  geography, 
said  it  afforded  him  great  pleasure  to  introduce  the  distinguished 
gentleman  to  the  audience. 

Professor  Guyot  said :  Our  earth  is  composed  of  various  elements, 
as  they  are  called — the  solid,  the  liquid,  and  the  gaseous ;  three  diff- 
erent states  of  matter,  which  have  very  different  functions  in  the  whole 
system  of  the  globe  considered  as  one  individual.  On  the  solid  land, 
as  you  are  aware,  are  found  by  far  the  highest  forms  of  life,  whether 
plants  or  animals.  It  is  in  the  solid  ground,  also,  that  man  produces, 
developes,  civilizes ;  and  there  alone  he  can  find  all  the  elements  for 
his  work.  In  the  water,  which  covers  three-fourths  of  the  whole  area 
of  the  globe,  are  found  organisms  which  are  quite  of  a  lower  grade ;  and 
it  is  therefore  in  this  sense  a  lower  element.  Nevertheless,  you  know 
how  perfectly  indispensable  it  is  for  the  life  of  the  higher.  The  third, 
the  gaseous,  which  surrounds  both,  seems  to  be  equally  necessary  for 
both.  Both  animals  and  plants,  high  and  low,  all  need  the  atmosphere 
to  give  them  power,  and  motion,  and  movement ;  and  it  is  fi-om  the  most 
impalpable  of  all  the  parts  of  our  globe  that  we  derive  the  motive 
power.  The  combustion  which  takes  place  within  us  by  respiration 
gives  us  animal  heat — also  necessary  for  motion.  We  see,  therefore, 
that  this  envelope  which  is  outside  our  globe,  is  by  no  means  unimport- 
ant ;  though  it  does  not  furnish  the  material  elements  necessary  for 
our  bodies,  it  furnishes  the  power  for  animscting  the  whole.  It  is  with 
this  atmosphere  that  we  have  to  do  this  evening ;  it  is  the  grand 
receptacle  of  all  the  physical  influences  which  flow  from  the  outside 
and  the  inside  of  our  globe,  and  which  are  the  conditions  or  modity 
to  a  great  extent  the   life    of  organized   beings.     Hence   the   vast 
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importance  of  all  that  refers  to  the  atmosphere.  Under  the  term 
"  climate "  we  include  the  heat  of  the  atmosphere,  the  amount 
of  water  which  it  usually  contains  in  the  shape  of  invisible  vapor, 
and  last  of  all,  the  weight  or  density  of  the  atmosphere.  These 
are  the  three  great  elements  of  investigation  which  we  have  to  con- 
sider in  the  discussion  of  climate.  But  our  subject  is  pre-eminently 
(though  it  cannot  be  entirely)  confined  to  the  investigation  of  the 
weight  of  the  atmosphere  by  means  of  the  instrument  which 
we  now  see  before  us — the  barometer.  The  atmosphere  is  a  very 
simple  garment  around  the  earth,  and  a  very  thin  one.  Its  total 
height,  as  far  as  it  can  be  estimated  is  no  more  than  forty-five 
miles;  and,  owing  to  its  extreme  compressibility,  three  or  four 
miles  of  the  atmosphere,  that  is  above  the  level  of  the  sea, 
contains  more  than  half  the  total  weight ;  and  it  is  in  that  very 
thin  layer  that  the  whole  of  the  life  of  the  globe  is  found  and  per- 
forms its  functions  ;  and  what  is  very  important,  after  all,  in  this 
large  globe  of  ours,  is  what  is  going  on  within  that  very  thin  cuti- 
cle of  atmosphere.  It  is  very  important  to  see  what  is  taking  place 
in  that  part,  and  we  come  now  to  the  subject  of  the  barometer.  This 
word  means  "  an  instrument  to  measure  weight  " — two  Greek  words 
signifying  to  measure  weight — but  until  the  seventeenth  century  it 
was  scarcely  believed,  except  by  a  few  select  minds,  that  the  atmos- 
phere, which  is  composed  of  repellant  atoms,  could  be  weighed  at  all, 
Aristotle  tried  whether  there  was  any  weight  in  it,  but  his  experi- 
ment, not  being  well  managed,  gave  no  result,  and  until  the  17th 
century  it  was  thought,  though  nature  has  a  horror  of  a  vacuum,  the 
air  had  no  weight  at  all.  It  is  due  to  Galileo  to  mention  that  he 
discovered  the  fact  that  air  has  weight ;  by  this  means  he  explained 
the  circumstance  that  water  will  not  rise  in  wells  beyond  a  certain 
limit,  and  explained  the  phenomena  of  suction  ;  and  he  was  in  the 
midst  of  those  experiments  when,  old  and  broken  down  by  persecu- 
tion, he  died.  He  left  it  to  Torricelli  to  discover  the  barometer.  He 
thought  of  a  simple  experiment  to  demonstrate  the  weight  of  the 
atmosphere.  He  thought  at  first  of  filling  a  tube  with  water ;  but  after- 
wards he  filled  a  tube  with  mercury  (which  is  thirteen  and  a-half 
times  heavier  than  water)  and  then  turning  this  tube  into  a  cup  of 
mercury,  lo  !  it  was  found  that  the  mercury  would  not  sink  down 
out  of  the  tube,  but  that  it  stopped  at  about  thirty  inches  above  the 
level  of  the  sea — and  then  was  the  barometer  invented.  The  whole 
weight  of  the  atmosphere   would   be  expressed   by  the  column  of 
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mercury.  We  find  here,  therefore,  that  original  instrument  was  very- 
simple,  and  yet  it  demonstrated  to  all  eyes  that  the  air  has  weight, 
and  that  it  could  give  the  measure  of  that  weight.  The  value  or 
weight  of  the  column  of  mercury  (if  you  supposed  the  surface  exposed 
to  be  about  one  square  inch)  gives  about  fifteen  pounds  to  the  square 
inch  as  the  weight  of  the  atmosphere.  This,  therefore,  is  the  original 
instrument  which  afterwards  was  modified  into  the  form  here  repre- 
sented. All  these  contrivances  are  simply  to  measure  the  difference 
between  the  surface  outside  the  column  and  the  surface  at  the  top  of 
the  column.  (The  Professor  here  pointed  to  the  diagrams  of  the  vari- 
ous forms  of  the  barometer,  and  gave  explanations  in  regard  to  the 
construction  of  each.)  Of  late  years  there  have  been  introduced 
into  this  country  a  number  of  what  are  called  "Aneroid  Barometers." 
The  name  indicates  what  the  instrument  purports  to  be.  It  is  a  box 
which  is  supposed  to  be  void  of  air,  and  therefore  very  sensitive  to 
the  pressure  of  the  atmosphere ;  as  the  pressure  of  the  atmosphere 
increases  the  box  becomes  flatter  ;  but  as  the  pressure  becomes  less  the 
box  expands  again.  This  motion  is  shown  by  means  of  an  index.  No 
mercury  is  used,  but  merely  a  metal  box.  Another  form  of  barometer 
is  a  double  band  of  metal ;  it  uncoils  when  the  pressure  increases,  and 
coils  as  it  is  removed,  and,  therefore,  by  means  of  a  hand,  it  indicates  the 
weight  of  the  air.  This  instrument  is  also  very  sensitive,  and  would  be 
excellent  if  the  expansion  of  the  metal  were  not  a  constantly  changing 
element.  We  are  never  sure  of  what  we  are  doing  with  an  instru- 
ment of  this  kind.  The  variations  between  one  and  another  of  these 
instruments  are  very  great ;  every  instrument  must  be  tested  for  itself, 
both  for  temperature  and  otherwise.  The  general  correction  for  the 
reading  of  the  common  barometer,  which  must  be  made  for  the 
expansion  of  the  mercury,  is  about  the  3,000th  of  an  inch  for  every 
degree  of  temperature,  but  this  cannot  be  applied  here,  and  that  is 
the  great  difficulty  with  the  Aneroid  barometer.  And  besides,  it  may 
be  deranged  by  a  simple  knock,  or  by  being  exposed  to  a  great  and 
sudden  change  of  temperature.  And  it  does  not  tell  you  that  it  is 
out  of  order,  as  the  other  form  of  barometer  does.  You  see  at  once 
when  the  mercurial  barometer  is  out  of  order ;  and  here  you  cannot 
see.  It  wants  to  be  constantly  checked  by  the  mercurial  barometer, 
and  therefore  it  is  not  an  independent  instrument.  I  carried  one  of 
them  to  the  top  of  Mount  Washington,  but  I  found  it  nearly  useless ; 
in  fact  I  have  discarded  them  altogether.  The  Aneroid  is  excellent 
at  home,  in  the  street ;  but  it  is  a  bad  traveler.     Now,  how  shall  we 
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nse  our  instrument  to  weigli  the  atmosphere?  If  the  atmosphere 
would  always  be  in  its  normal  condition,  why  should  its  weight  vary  ? 
Why  should  not  the  column  of  mercury  in  the  barometer  always  show 
the  same  height  ?  In  order  to  imderstand  the  variations,  we  can't 
dispense  with  entering  somewhat  into  the  general  laws  which  govern 
the  atmosphere,  not  only  its  weight,  but  the  influences  which  disturb 
its  equilibrium.  "We  must  know  what  are  the  conditions  of  the 
equilibrium  of  the  atmosphere,  and  we  must  find  the  forces  which 
interfere  with  that  equilibrium,  and  which  cause,  therefore,  the  varia- 
tions of  the  barometer.  These  variations  which  I  have  now  to 
explain,  may  be  classified  in  a  general  way,  by  saying  that  we 
have  "  regular  variations "  and  "  irregular  variations."  There 
are  great  atmospheric  tides  each  day,  each  month,  and  each  year 
almost.  These  atmospheric  tides  are  constant  in  their  operation, 
though  they  are  not  the  same  in  all  latitudes.  Every  day  there 
is  a  vast  tidal  wave  of  the  atmosphere ;  it  is  found  in  all  regions 
of  the  globe,  south  and  north,  to  sixty  degrees  of  latitude ;  beyond 
that  it  is  not  very  marked.  Every  day  the  barometer,  after 
discarding  all  the  irregularities,  and,  by  means  of  a  long  series  of 
observations,  taking  the  averages,  rises  and  falls  regularly  like  a  tide. 
You  will  find  that  it  will  stand  highest  in  the  morning  at  about 
9  o'clock.  On  an  average,  the  lowest  point  of  the  twenty-four  hours 
is  at  4  o'clock  in  the  afternoon.  It  rises  again  during  the  evening, 
until  10  o'clock  at  night ;  then  it  sinks  until  it  reaches  the  minimum  ; 
then  it  rises  again  the  next  morning  until  9  o'clock.  It  is  a  constant, 
tidal  wave,  repeated  twice  in  every  twenty-four  hours.  The  difference 
between  the  maximum  and  minimum  is  not  very  great ;  it  amounts 
only  to  the  200th  of  an  inch ;  in  our  latitude,  indeed,  less  than  that, 
but  it  increases  towards  the  tropical  regions,  and  about  the  tropics 
and  on  the  equator  you  have  the  greatest  amount  of  tidal  wave ;  and 
it  amounts  then  from  the  200th  to  the  300th  of  an  inch.  This  rise  and 
fall  are  so  clearly  and  specially  remarkable  that  Humboldt  said,  while 
traveling  in  South  America,  that  he  could  tell  what  time  of  the  day 
it  was  by  looking  at  the  heighth  of  the  barometer.  It  was  a  regular 
clock.  ISTow  you  see  this  is  a  kind  of  variation,  the  character  of 
which  is  to  increase  towards  the  tropical  regions,  or  as  the  heat 
increases  and  decreases  towards  the  cold.  The  regular  variation  with 
the  months  is  of  a  similar  character.  In  summer  months  the  baro- 
meter is  generally  lower  than  during  the  winter,  and,  on  an 
average,   it   is   lower  in  all  the  warm  regions   of  the  globe,  than 
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it  is  in  those  tliat  are  colder.  It  is  always  lower,  too,  in  rainy  seasons 
than  in  dry.  Besides  these  there  are  annual  variations,  and  these  are 
very  small,  about  a  few  hundreths  of  the  tenth  of  an  inch,  therefore, 
they  are  not  yet  considered  within  the  perfectly  well  defined  varia- 
tions of  the  great  tides.  The  others  are  real  tidal  waves.  I  will 
now  speak  of  the  "  irregular  variations,"  which  are  by  far  the  most 
conspicuous  tliat  we  are  acquainted  with  in  this  latitude.  The  baro- 
meter is  falling  and  rising  all  the  time.  Its  stationary  condition  is  a 
very  rare  thing.  If  you  could  have  a  barometer  made  of  water,  a 
tube  filled  with  water,  which  should  be  thirty-three  and  a  half  feet 
long,  it  would  greatly  magnify  these  perturbations,  and  it  would  not 
be  seen  quiet  scarcely  for  a  moment.  There  would  be  no  such  thing 
as  a  calm  ;  its  normal  condition  would  be  motion.  We  find  this  in 
all  barometers  in  these  latitudes,  but  in  the  tropics  there  are  scarcely 
any  irregular  movements ;  hence  it  is  that  in  those  regions  you  can 
operate  with  the  barometer  with  scarcely  any  corrections  ;  but  the 
further  you  go  north,  the  greater  the  difierences  between  the  extremes. 
What  does  this  indicate,  but  the  fact  that  the  atmosphere  in  the  extra 
tropical  regions  is  in  constant  state  of  movement  and  agitation,  which 
causes  these  immense  difierences.  The  lecturer  then  went  on  to  explain 
the  causes  of  these  difierences.  The  rarefaction  of  the  atmosphere 
by  heat  causing  immense  upward  movements,  succeeded  by  a  down 
rush  of  denser  air ;  the  quantities  of  moisture  taken  up  into  the 
atmosphere ;  the  diurnal  movement  of  the  globe  causing  modification 
in  the  direction  of  the  currents  of  air,  &c.  He  gave  interesting 
facts  in  regard  to  cyclones,  the  movement  of  storms,  and  the  uses  of 
telegraphy  in  averting  to  some  extent  the  damages  by  hurricanes. 

The  lecture  of  which  we  present  only  a  condensed  report,  was 
highly  interesting,  and  was  listened  to  throughout  with  marked 
attention. 
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SCIENTIFIC   LECTIJRE-IY. 


PHILOSOPHY  OF  THE  TEA-KETTLE 


By  Prof.  BENjAMxisr  Silliman,  op  New  Haven,  Ct. 


The  fourth  weekly  lecture  of  the  course  was  delivered  "Wednesday 
evening,  December  16, 1868,  before  the  American  Institute,  at  Stein- 
way  Hall,  by  Prof.  Silliman,  of  Yale  College.  Judge  Daly,  Vice- 
President  of  the  Institute,  introduced  the  lecturer  to  the  audience  in 
a  few  appropriate  remarks. 

Prof.  Silliman  said  I  feel  much  hesitation,  and  no  little  diffidence 
in  my  own  power,  after  such  a  flattering  introduction  as  your  worthy 
President  has  given  me  here,  and  possibly  some  of  the  ladies  may 
have  occasion  to  laugh  at  the  exposition  of  the  principles  of  philoso- 
phy by  means  of  a  tea-kettle.  My  theme,  as  you  will  observe,  is 
introduced  to  you  by  a  very  homely  title,  but  I  trust  before  we  are 
done  with  it,  you  will  have  an  opportunity  to  see  that  it  covers  a 
pretty  wide  scope  of  human  knowledge,  and  that  there  has  grown 
out  of  its  study  one  of  the  most  signal  of  all  the  great  steps  which 
mankind  has  made  in  the  arts  of  life,  and  in  all  the  progress  of  this 
progressive  age.  Some  of  you  may  have  seen  a  beautiful  picture 
which  was  painted  some  twenty  years  ago,  by  an  English  artist,  in 
which  a  beautiful  boy,  apparently  ten  or  twelve  years  of  age,  is 
kneeling  on  a  chair  with  his  finger  placed  on  the  lid  of  a  tea-kettle, 
while  his  eye  is  obviously  wholly  engrossed  by  the  phenomenon  which 
are  taking  place  before  him,  and  his  mind  completely  so,  and  he  does 
not  heed  the  presence  of  a  stately  lady,  dressed  in  the  costume  of  a 
hundred  years  ago,  who,  holding  a  watch  before  him,  says :  "  Do  you 
know  that  it  is  a  whole  hour  that  you  have  been  here  in  this  listless 
way,  holding  the  saucers  and  the  spoons  in  the  steam  that  is  coming 
out  of  the  spout  of  that  tea-kettle,  and  counting  the  drops  of  the 
water  that  has  fallen  from  them,  when  you  might  be  engaged  in  some 
useful  occupation?"     This  lad  was  James  Watt,  the  distinguished 
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discoverer  of  the  steam  engine.  When  administering  to  him  what 
she  doubtless  thought  %Yas  a  well  deserved  rebuke,  little  did 
she  understand  the  thoughts  moving  in  that  great  brain  and  little 
frame ;  for  Watt,  you  must  recollect,  was  a  puny  child,  with  a 
physical  development  which  gave  no  promise  whatever  of  his  great 
intellectual  capacity  and  wonderful  achievements.  Little  did  he 
dream  that  in  those  studies  of  the  philosophy  of  the  tea-kettle  in 
which  he  was  then  so  intently  engaged,  was  wound  up,  as  the  butterfly 
in  his  cocoon,  the  embryo  of  the  greatest  discovery  of  modern  times. 
Let  us  then  enter  more  in  detail  to  the  consideration  of  the  arts 
brought  to  light  within  the  100  years  which  have  elapsed ;  for  you 
must  remember  that  January,  1869,  will  be  exactly  a  century  sinc« 
the  time  of  the  contract  between  James  Watt  and  Boulton  of  Soho, 
by  which  one  undertook  to  furnish  the  brains  and  the  other  the 
capital,  and  which  resulted  in  the  introduction  of  the  steam  engines 
into  general  use.  [Prof.  Silliman  here  illustrated  this  branch  of  his 
subject  by  showing  the  effect  of  the  Bunsen  gas-burner  in  producing 
heat  and  vapor.  He  explained  why  it  was  necessary  to  apply  heat 
to  the  bottom  of  a  vessel  to  heat  water  to  the  boiling  point ;  that 
where  heat  was  so  applied  it  produced  an  upward  current  through 
the  whole  water.  Heat  applied  to  the  top  of  the  water  would  not 
make  it  boil.  After  some  remarks  upon  the  phenomenon  of  heat, 
while  the  water  in  the  vessel  was  gradually  rising  in  temperature,  he 
said :  This  vessel  which  we  are  heating  has  now  become  filled  with 
bubbles.  Fishes  breathe  water  because  it  contains  atmospheric  air, 
while  it  is  richer  in  oxygen  than  common  air.  The  first  phenomenon 
therefore  in  seeing  that  kettle  boil  is  the  displacement  of  the  air. 
Tasting  water  that  has  been  boiled,  after  the  air  has  been  expelled, 
and  before  the  air  has  time  to  return,  it  is  flat  and  unpalatable.  The 
tea-kettle  is  boiling  under  the  pressure  of  the  atmosphere.  Every 
individual  carries  a  ton  weight  in  the  pressure  of  the  atmosphere 
upon  his  person.  Ordinarily  we  do  not  feel  it ;  but  in  walking  on 
the  surface  of  miry  clay  we  feel  it,  because  then  the  upward  pressure 
on  the  soles  of  our  feet  is  removed.  The  second  condition  we  have 
to  consider,  then,  in  the  boiling  in  the  tea-kettle,  is  that  we  are 
boiling  the  water  under  the  pressure  of  fifteen  pounds  to  the  square 
inch.  Boiling  is  not  always  necessarily  connected  with  temperature. 
If  the  pressure  of  the  atmosphere  is  taken  off,  in  whole  or  in  part, 
there  may  be  ebullition  without  great  heat.  [Water  at  120  deg.  was 
here  boiled  in  the   air  pumps.]     Boiling   consists  simply  of  little 
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bubbles  of  vapor  rising  and  escaping  from  the  surface  of  the  fluid. 
An  egg  might  be  boiled  all  day  in  water  at  120  deg,  without  being 
cooked,  because  it  requires  a  greater  heat  to  cook  it.  As  these  little 
bubbles  rise  in  the  tea-kettle,  they  strike  a  colder  stratum  of  water 
and  are  condensed,  the  water  falling  to  fill  the  vacuum,  producing  the 
sound  we  call  the  singing  of  the  tea-kettle.  The  next  stage  of  our 
process  of  boiling  will  be  the  process  of  distillation,  which  consists  in 
the  transfer  of  particles  of  water  out  of  the  liquid  state  into  vapor, 
then  its  translation  and  final  recondensation  in  another  place.  [Prof, 
S.  here  illustrated  the  process  of  distillation.]  The  amount  of  heat 
passing  into  the  water  in  the  tea-kettle  would  be  measured  by  the 
thermometer  until  it  reached  212  deg.  At  that  point  the  thermometer 
would  cease  to  rise,  although  the  heat  was  still  passing 'as  rapidly  as 
before  into  the  water,  the  surplus  being  employed  in  converting  the 
water  into  steam,  which  escapes  from  the  vessel.  Having  heated  water 
in  a  glass  vessel  to  the  boiling  point,  we  remove  the  fire  and  cork  it  up. 
It  continues  to  boil ;  and  upon  pouring  cold  water  upon  the  surface, 
it  boils  still  more  violently.  Wliy  ?  Because  the  condensation  of 
the  steam  removes  the  pressure,  and  the  water  boils  more  readily, 
even  at  a  lower  temperature,  [He  proceeded  to  try  Count  Eumford's 
experiment,  of  building  a  hot  fire,  with  a  temperature  of  not  less 
than  2,000  deg.  above  a  vessel  of  water.]  The  surface  of  the  water 
boiled,  as  shown  by  its  condensation  upon  a  cold  glass  plate  laid 
above  it ;  but  the  water  in  the  vessel  was  not  heated.  It  is  necessary, 
therefore,  to  heat  the  tea-kettle  at  the  bottom,  and  not  at  the  top. 
If  we  desire  to  boil  substances  which  will  be  injured  by  the  tempera- 
ture of  212  deg,,  we  may  readily  boil  them  at  any  lower  temj)erature, 
above  100  deg.,  by  removing  the  pressure  of  the  atmosphere.  Taking 
equal  quantities,  by  weight,  of  ice  at  32  deg.,  and  boiling  water  at 
212  deg.,  the  ice  was  melted  by  the  water,  and  the  temperature  of 
the  mixture  was  52  deg.  There  had  disappeared  140  deg,  of  heat, 
and  this  was  the  latent  heat,  without  which  the  water  would  remain 
ice.  Every  one  has  noticed  that  the  melting  of  ice  in  spring  causes 
a  great  chill  in  the  atmosphere ;  for  whenever  and  wherever  ice  is 
melted,  it  absorbs  inevitably  140  deg.  of  heat.  On  the  other  hand, 
the  vaporization  of  water  takes  up  a  great  deal  of  heat,  which  is 
rendered  latent ;  for  steam  itself,  at  the  pressure  of  the  atmosphere, 
has  only  a  temperature  of  212  deg.  If  we  measure  the  heat  thus 
becoming  latent,  we  shall  find  that  it  amounts  to  about  970  deg.  By 
adding  constantly  a  given  quantity  of  heat,  we  shall  find  that  it  takes 
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five  and  a-lialf  times  as  long  to  convert  a  given  quantity  of  water 
into  steam  as  to  raise  it  from  32  deg.  to  212  deg.  This  latent  heat 
would  be  enough  to  heat  water,  if  a  solid,  red  hot.  If  we  add  to 
the  pressure  of  the  atmosphere,  we  shall  have  a  higher  temperature 
of  the  steam ;  hut  the  amount  of  latent  heat  in  the  steam  will  he 
less,  the  sum  of  the  latent  and  the  sensible  heat  being  a  constant 
quantity,  equal  to  1,180  deg.  Fahrenheit.  The  conversion  of  water 
into  steam  will  expand  it  into  1,Y00  times  its  fonner  bulk,  and  this 
exerts  a  prodigious  amount  of  mechanical  force  which  is  utilized  in 
the  steam  engine.  Heat  is  nothing  but  a  mode  of  motion  ;  and  the 
steam  engine  enables  us  to  make  that  motion  useful  in  the  form  of 
mechanical  power.  [He  illustrated  the  reconversion  of  motion  into 
heat  by  rapidly  turning  a  brass  tube  containing  ether  and  corked  up, 
and  holding  around  it  a  wooden  clamp  until  sufficient  heat  was 
generated  to  convert  the  ether  into  vapor  and  blow  the  cork  from 
the  tube.]  Count  E-umford,  in  the  latter  part  of  the  last  century, 
tried  a  similar  experiment  upon  a  much  larger  scale.  When  in  the 
employment  of  the  Bavarian  government  at  Munich,  he  made  those 
remarkable  experiments  which  have  signalized  his  name  in  this 
department  of  knowledge,  for  he  employed  horse  power  in  the  boring 
of  cannon  held  in  a  vessel  of  water  at  the  ordinary  temperature,  not- 
ing the  time  occupied,  and  the  amount  of  force  supplied.  In  about 
two  hours  and  twenty  minutes  he  brought  this  large  body  of  water  into 
a  state  of  ebullition,  simply  by  the  mechanical  power  applied  in  bor- 
ing ;  and  experiments  have  since  demonstrated  that  in  order  to  raise 
a  pound  of  water  through  one  degree  of  Fahrenheit,  there  must  be 
sufficient  power  applied  to  raise  one  pound  to  the  height  of  T72  feet. 
This  is  what  is  called  the  mechanical  equivalent  of  heat.  [Prof.  S.  next 
treated  heated  water  in  a  closed  spherical  vessel  connected  with  a 
column  of  mercury  and  a  thermometer.  When  the  pressure  of  the 
steam  had  forced  the  mercury  to  the  height  of  thirty- three  inches, 
corresponding  to  a  pressure  a  little  more  than  twice  that  of  the 
atmosphere,  the  thermometer  had  risen  to  245  degs.  He  then  opened 
a  tube  to  allow  the  steam  to  escape  into  a  vessel  of  water,  at  first 
producing  a  rattling  sound  in  consequence  of  the  condensation  of  the 
steam  by  the  water,  and  the  fiilling  of  the  water  to  fill  the  space  thus 
left  vacant ;  but  very  soon  the  water  was  raised  to  the  boiling  point, 
and  then  the  rattling  ceased,  and  the  steam  passed  noiselessly  througli 
the  water  and  escaped.]  It  is  easy  to  convey  heat  in  the  form  of 
steam ;  and  it  is  now  common  to  convey  it  in  pipes  sometimes  for 
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long  distances  to  wooden  vessels,  where  it  is  desired  to  boil  water. 
Steam  is  the  most  wonderful  vehicle  for  transporting  heat  with  which 
we  are  acquainted.  This  hall  is  heated  by  steam  from  a  boiler  in  the 
cellar,  giving  us  1,000  degrees  of  heat,  the  latent  heat  of  the  steam 
becoming  sensible  as  it  is  condensed  in  the  pipes,  and  with  such 
astonishing  rapidity  that  it  sufficiently  warms  the  atmosphere  of  the 
room,  furnishing  one  of  the  most  efficient  means  of  heating  which  is 
known.  Heating  either  by  hot  water  or  by  steam,  the  relative  merits 
of  which  1  am  not  now  discussing,  is  by  far  the  most  economical,  the 
most  efficient,  and  the  most  agreeable  of  all  artificial  means.  [Prof. 
S.  then  exhibited  a  toy  steam  engine,  rated  at  two-mouse  power 
[laughter],  proceeded  to  give  an  explanation  of  the  steam  engine  as 
invented  by  "Watt.]  The  first  step  of  improvement  was  to  close  the 
cylinder  at  the  upper  end ;  hitherto  it  had  been  open.  In  the  former 
steam-engine  the  steam  had  forced  up  the  piston,  and  upon  the  con- 
densation of  the  air  in  the  piston  by  cold  the  atmospherical  pressure 
brought  it  back  again.  Watt  had  introduced  other  improvements, 
among  which  were  the  indicator,  the  governor,  and  the  cut-off.  There 
has  never  been  in  the  history  of  inventions  since  the  world  began 
any  machine  or  apparatus  which  was  so  perfect  as  it  left  the  hands 
of  the  inventor  as  the  steam-engine  was  when  it  left  the  hands  of 
"Watt.  You  may  stand  to-day  beside  the  most  stupendous  piece  of 
steam  engineering  in  the  world,  and  you  will  see  connected  with  it  no 
essential  change  from  his  invention.  It  is  true  that  he  had  no  machinery 
or  tools  competent  to  reach  the  exact  results  that  w^e  can  now 
produce.  He  had  no  turning-lathes,  boring  machines,  planing 
machines,  but  all  was  done  by  a  cold  chisel,  the  hammer,  the  file,  &c.; 
and  the  marvel  is  that  he  produced  such  results  as  he  did.  I  have 
often  thought  with  what  delight  that  great  man  would  stand  upon 
one  of  our  first-class  steam  frigates,  or  by  one  of  our  first-class 
pumping  engines,  such  as  is  used  at  the  reservoirs  in  Brooklyn  and  New 
York,  and  see  the  perfection,  the  finish,  and  the  smoothness  of  the 
work,  a  result  possibly  solely  due  to  the  genius  of  "Watt,  because 
without  that  power  we  could  not  have  had  the  apparatus  with  which 
to  apply  it.  [Prof.  S.  next  proceeded  to  illustrate  the  irregular  expan- 
sion of  water  near  the  freezing  point.  He  filled  a  vessel  with  water 
at  55  deg.,  and  surrounded  it  with  ice  and  salt  to  reduce  its  tempera- 
ture.] A  freezing  mixture  is  composed  of  two  solids  having  an  affinity 
for  each  other,  but  which  cannot  unite  without  becoming  fluid ;  and 
in  order  to  become  fluid  a  large  amount  of  latent  heat  is  required, 
[Ltst.]  5 
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which  must  be  borrowed  from  the  surrounding  substances.  In  the 
vessel  of  water  he  immersed  two  thermometers,  one  near  the  top  and 
the  other  near  the  bottom.  As  the  temperature  of  the  water  fell,  the 
lower  thermometer  descended  to  39|-  deg.,  and  there  remained 
stationary,  while  the  upper  thermometer  continued  to  fall,  and  at 
last  reached  the  freezing  point.  Why  does  not  that  system  of  currents 
keep  going  on  like  the  boiling  of  water  in  a  flask,  so  that  the  whole 
shall  ft'eeze  at  the  same  time  ?  •  That  is  just  where  this  wonderful 
exception  takes  place,  and  it  is  the  great  delight  of  a  devoted  mind 
to  believe  that  the  exception  is  a  part  of  the  original  intention  of  the 
Great  Architect  in  the  formation  of  the  world  in  adapting  it  to  be 
inhabited  by  human  beings,  because  we  may  readily  believe  that, 
except  for  this  irregularity  in  the  exception  of  water  the  world  would 
be  uninhabitable.  At  the  temperature  of  39|-  degrees  the  very  con- 
trary effect  takes  place,  and  the  water  begins  to  expand,  it  increases 
in  bulk,  and  consequently  becomes  specifically  lighter,  and,  like  a 
cork,  floats  upon  the  surface,  or  immediately  beneath  it ;  so  that 
you  will  have  the  surface  of  the  water  cooled  down  to  32  degrees,  and 
converted  into  ice,  and  yet  that  freezing  does  not  extend  much  below 
the  surface.  You  rarely  find,  in  the  coldest  winter,  that  ice  is  formed 
more  than  two  feet  thick.  If  you  observe  a  caldron  of  molten  iron  as 
it  cools  does  it  solidify  first  on  tlie  top  ?  No.  Does  a  mass  of  lead  in 
a  ladle  solidify  at  the  top  ?  No ;  but  equally  at  the  bottom.  In 
most  cases  the  solid,  which  is  the  result  of  congealation,  is  heavier 
than  the  fluid  in  which  it  is  formed  and  sinks  to  the  bottom,  wherein 
in  the  case  of  the  water  the  solid  is  much  lighter  than  water. 
We  have  here  another  exception  that  the  ice  which  is  formed 
is  lighter  than  the  water  and  it  floats  upon  it.  When  we  see 
an  iceberg  from  100  to  200  feet  above  the  surface  of  the  sea  we 
know  that  for  every  foot  of  elevation  above  water  there  are  ten 
feet  of  depression  beneath  the  surface;  so  that  what  we  see  is 
only  one-eleventh  of  the  whole  bulk.  Lake  Superior  has  a  uni- 
form temperature  of  about  forty  degrees,  and  beneath  the  surface,  in  tlie 
winter,  in  an}^  of  our  lakes  we  shall  find  water  at  about  that  tempera- 
ture. This  is  an  important  fact  with  reference  to  the  inhabitability 
of  our  globe ;  because,  you  observe,  that  if  water  as  it  solidified  con- 
tinued to  shrink  and  to  become  heavier,  the  whole  mass  would 
become  frozen  in  a  single  winter  so  that  no  summer  would  be  long 
enough  to  melt  it,  and  eternal  death  would  rest  upon  the  surface  of 
the  globe.     [In  the  freezing  mixture  Professor  Silliman  inserted  one 
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end  of  a  closed  tube,  containing  vapor,  and  containing  water  in  a 
bulb  at  tbe  upper  end,  and  the  condensation  of  the  vapor,  from  the 
abstraction  of  the  heat  by  the  freezing  mixture,  in  its  turn  abstracted 
the  heat  from  the  water  in  the  bulb  above  so  rapidly  that  it  was 
frozen  solid.  He  then  illustrated  the  heating  of  houses  by  hot  water 
pipes,  showing  that  the  heated  water  would  rise  from  its  being  lighter 
than  that  not  heated,  and  thus  a  circulation  of  water  never  heated 
above  the  boiling  point,  and  therefore  not  liable  to  bm-n  the  atmos- 
phere by  charring  particles  of  dust  in  it,  would  be  constantly  main- 
tained. He  proceeded  to  speak  of  the  chemical  constituents  of  water, 
being  two  atoms  of  hydrogen  and  one  of  oxygen.  [These  two  gases, 
which  have  never  been  reduced  to  liquid  form  b}''  mechanical  power, 
would  readily  unite  by  the  magical  power  of  chemical  combination, 
and  form  that  wonderful  matter  which  we  call  water.  The  ancients, 
in  their  philosophy,  said  the  earth  is  composed  of  four  elements,  earth, 
water,  air  and  fire.  We  may  interpret  this  under  the  light  of  modern 
science  thus  :  Earth  is  the  solid,  water  is  the  liquid,  air  is  the  gaseous 
condition  of  matter,  and  fire  is  the  force  that  converts  them  all  from 
one  condition  into  the  other.  "VVe  have  in  water  the  solid  ice,  solid 
and  permanent  as  granite,  so  long  as  the  temperature  is  unchanged. 
We  have  in  water  an  inelastic,  mobile,  transparent  fluid.  We  have 
in  water  the  perfectly  elastic  invisible  gas  which  we  call  steam. 
Although  we  cannot,  by  mechanical  means,  compress  tlie  gases  which 
constitute  water  into  liquids  or  solids,  yet  by  their  union  we  can 
condense  them  into  water ;  and  we  can,  by  their  union,  produce  the 
highest  degree  of  artificial  heat  which  it  is  in  the  power  of  man  to 
produce  mechanically.  [Two  vessels,  one  containing  hydrogen  and 
the  other  oxygen  gas,  were  connected  with  a  single  tube.  The 
former,  being  turned  and  lighted,  produced  an  ordinary  flame  (the 
gas  not  being  pure),  but,  upon  turning  on  the  oxygen  gas,  the  two 
produced  a  much  whiter  and  more  brilliant  light.  Placing  in  the 
blaze  a  mass  of  cold  iron,  the  water  produced  by  the  union  of  the 
gases  was  condensed  upon  its  surface,  falling  from  it  in  drops.  He 
next  placed  in  the  blaze  a  slender  bar  of  steel,  and  the  heat  was  so 
great  as  to  burn  the  steel,  scattering  it  in  a  shower  of  intensely 
brilliant  sparks.]  (Applause.)  These  two  elements,  by  their 
collision,  produce  an  amount  of  heat,  as  a  mode  of  motion, 
which  is  beyond  that  which  we  can  produce  by  any  other  artificial 
means,  which  is  purely  mechanical.  We  can,  indeed,  by  this  vol- 
taic  circuit,    acting   chemically,   produce   a   current   of   electricity, 
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in  tlie  focus  of  wliich  everything  which  can  be  melted  melts, 
and  everything  that  melts  volatilizes.  That,  as  I  have  said,  is  a  mode 
of  motion.  It  can  be  converted  into  motion,  and  motion  in  like 
manner  cati  be  converted  into  heat.  We  are  living  upon  a  ball  of 
matter  moving  through  space  vs^ith  planetary  velocity,  and  if  that 
mechanical  motion  with  which  the  earth  is  moving  in  its  orbit  could 
be  suddenly  arrested  the  amount  of  heat  which  would  be  equivalent  to 
that  mechanical  motion  would  not  only  be  sufficient  to  melt  the 
whole  earth,  but  to  actually  volatilize  it  into  the  nebulous  state 
again ;  nay,  it  would  be  sufficient  to  volatilize  six  worlds  as  large  as 
that  which  we  occupy.  I  am  prepared  to  show  you  some  wonderful 
experiments  with  the  spheroidal  condition,  but  I  have  not  time,  and 
I  will  close  this  already  too  long  lecture  with  a  single  illustration 
more.  There  is  an  erroneous  idea  that  steam  boiler  explosions  are 
produced  by  the  formation  of  a  certain  gas.  The  only  gas  is  steam, 
and  it  is  only  because  there  is  too  much  steam.  There  is  often  too 
much  steam  because  there  is  too  little  water ;  and  also  owing  to  the 
fact  that  when  water  comes  into  contact  with  superheated  surfaces  of 
iron  it  is  suddenly  converted  with  great  violence  into  steam,  suffi- 
ciently powerful  to  tear  the  strongest  metals.  Chemists  utterly  deny 
that  there  is  any  foundation  whatever  for  the  popular  notion  among 
certain  mechanics  that  there  is  produced,  in  cases  of  explosions  of 
steam  boilers,  a  kind  of  gas.  There  is  power  enough  produced  by 
the  union  of  these  gases,  oxygen  and  hydrogen,  to  produce  all  the 
effects  which  have  been  witnessed.  [At  this  moment  a  mixture  of 
oxygen  and  hydrogen  gas  in  the  proper  proportions  in  a  mortar  was 
exploded,  producing  a  loud  report.]  There  is  the  sort  of  gas  that 
produces  explosions,  and  it  is  the  result  of  the  reunion  and  collision 
of  the  elements  of  water.  These  are  a  few  of  the  ideas  which  are 
connected  with  the  philosophy  of  the  tea-kettle.     [Applause.] 

The  lecture  of  Prof.  Silliman  was  illustrated  by  a  great  variety  of 
experiments,  many  of  which  were  received  with  much  applause. 
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SCIEXTIFIC  LECTURE-V. 


ON  THE  PRIMEVAL  FLORA. 


By  J.  W.  Dawsox,  Pren'oipal  op  McGill  College,  Montreal. 


The  fifth  lecture  of  the  course  of  scientific  lectures  before  the 
American  Institute,  was  delivered  by  Principal  Dawson,  of  the  McGill 
College  of  Montreal,  last  evening,  and  was  illustrated  by  a  series  of 
charts  representing  the  vegetation  in  the  periods  of  the  earth's 
history  before  the  creation  of  man,  as  revealed  by  their  fossil  remains. 

Principal  Dawson  said :  An  eminent  authority  has  defined  geolo- 
gists to  be  a  class  of  amiable  and  harmless  enthusiasts,  who  are 
happy  and  grateful  if  you  will  only  consent  to  give  them  an  unlimited 
quantity  of  that  which,  to  others,  is  perhaps  the  least  valuable  of  all 
things,  namely,  past  time.  I  confess  to  this  definition  of  geologists, 
so  far  as  my  subject  this  evening  is  concerned,  for  I  shall  have  to 
make  a  large  demand  upon  your  faith  as  to  the  extent  of  the  past 
time,  and  shall  have  to  ask  you  to  give  me  all  of  it  which  you  reason- 
ably and  conscientiously  may.  Geology,  indeed,  works  strange 
revolutions  in  our  view  of  things  new  and  old.  The  primitive  forests, 
and  even  the  gray  rocks  and  hills  themselves  are  things  not  primitive 
and  unchanging,  but  things,  comparatively  of  yesterday,  the  succes- 
sors of  olden  forests  and  olden  rocks  that  in  dim  and  ghost-like 
procession  recede  from  our  view  into  the  past  of  antiquity,  comjjarad 
with  which  all  human  antiquities  are  things  of  yesterday.  "  The 
murmuring  pines,  and  the  hemlock,  bearded  with  moss  and  in 
garments  green,  indistinct  in  the  twilight,"  may  "  stand  Hke  Druids 
of  old  with  voices  sad  and  prophetic,"  but  they  belong  not  to  the 
forest  primeval  of  the  earth's  younger  days,  though  they  may  point 
backward  to  perished  predecessors  of  truly  old  date,  truly  primitive 
and  geological  antiquity.  It  is  to  them  that  I  must  try  to  carry  you 
back  in  imagination  this  evening,  to  awaken  those  slumbering  ages 
and  make  them  green  again  in  your  eyes  and  vocal  in  your  ears. 
Transferring  our  thoughts  to  these  old  forests,  and  imagining  tlieir 


70  Traxsactioxs  of  the  American  Institute. 

strange  fantastic  forms,  and  the  singular  creatures  that  lived  beneath 
their  shade,  we  shall  find  ourselves  in  a  new  world  different  from 
that  which  we  inhabit,  and  differently  peopled.  Could  we  marshal 
in  one  view  four  or  five  planets,  each  clothed  with  the  peculiar  flora, 
and  inhabited  by  the  peculiar  fauna  of  a  distinct  geologic  period,  we 
should  truly  have  before  us  many  distinct  worlds  with  nothing  to 
connect  them  with  each  other  save  only  certain  similarities  of  plan 
and  conception.  But  when  we  view  these  several  worlds  as  successive, 
and  destined  the  one  to  prepare  the  way  for  the  other,  we  can  perceive 
relations  of  the  most  remarkable  and  unexpected  character,  and  have 
presented  to  us  a  long  protracted  scheme  of  creation  too  vast  to  be 
contained  on  the  surface  of  our  planet  at  any  one  period,  and  repre- 
senting with  our  present  flora  all  the  possibilities  of  vegetable 
existence,  and  all  the  uses,  present  and  past,  which  plants  can  serve. 
I  have  selected  as  the  subject  of  this  lecture  one  small  department  of 
the  vast  field  of  fossil  plants,  a  department  of  peculiar  interest  as 
relating  to  the  oldest  known  plants,  and  which,  as  a  special  and 
favorite  study  of  my  own  I  must  endeavor  to  make  attractive  to  you. 
But  I  must  not  rest  contented  with  this,  but  in  justice  to  the  subject 
must  try  also  to  present  it  in  an  orderly  and  systematic  manner.  I 
must  endeavor  to  give  you  something  like  a  connected  sketch  of  that 
primeval  flora  which  is  the  subject  of  this  lecture ;  and  in  order  to 
do  this,  I  must  first  say  a  few ,  words  on  the  relations  of  these  early 
forests  to  existing  plants  ;  2d,  I  shall  say  something  of  their  relations 
to  geologic  time ;  3d,  I  shall  enter  upon  the  subject  proper  by 
describing  to  you  some  of  the  more  remarkable  plants  that  flourished 
in  that  primeval  age ;  and  -ith,  I  shall  conclude  with  noticing  some 
of  the  uses  of  this  primeval  flora  to  us ;  and  I  shall  endeavor  to  give 
you,  if  possible,  some  idea  of  the  light  which  geology  gives  us  as  to  the 
first  appearance  of  plants  on  our  planet,  and  how  far  back  they  can  be 
traced  in  geologic  time.  First,  then,  I  shall  speak  for  the  benefit  of 
those  who  may  not  have  pursued  the  study  of  botany,  of  the  relations 
of  existing  plants,  and  the  relation  of  the  fossil  flora  to  them.  Taking 
the  whole  of  the  plants  known  to  us,  we  shall  find  upon  examination 
that  they  may  all  be  divided  into  two  great  series ;  first,  that  series  of 
plants  in  which  we  observe  distinct  flowers,  and  fruit  containing  seeds 
proper,  seeds  with  tlie  embryo  of  future  plants.  These  are  the  highest 
plants,  and  constitute  the  Phajnogamous  plants  of  the  botanist.  Then 
we  have  a  great  group  of  plants  of  a  lower  and  humbler  organiza- 
tion, which  are  destitute  of  true  flowers,  and  which  instead  of  pro- 
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ducing  seeds,  produce  little  microscope  spores.  These  are  the  Crjp- 
togamoiis  plants  of  the  botanist.  The  whole  vegetable  kingdom  is 
divided  into  these  two  great  classes.  ISTow,  taking  first  the  Phsejio- 
gams,  we  shall  find  three  classes  of  them.  We  have,  first,  that  gronp 
of  plants  to  which  all  om-  trees  and  shrubs  and  the  greater  part  of 
our  cultivated  plants  and  weeds  belong — the  Exogens,  which  have  a 
distinct  pith,  and  wood,  and  bark.  This  is  the  highest  group,  the 
Exogens.  Then  we  have  a  class  in  which  there  is  no  distinction  of 
wood  and  bark,  represented  in  the  tropical  regions  by  the  palms,  and 
in  our  climate  by  the  grasses.  These  are  the  Endogens.  And  lastly, 
we  have  a  class  in  which  the  pith,  bark,  and  wood  are  all  composed 
of  similar  material — the  Gymuosperms,  represented  here  by  our 
pines,  and  in  the  tropical  regions  by  the  Cycads.  Thus  the  Phseno- 
gams  are  divided  into  three  groups,  represented  respectively  by  the 
oak  or  maple  tree,  the  palm  tree,  and  the  pine  tree.  In  the  Crypto- 
gams we  may  also  make  a  threefold  division — the  Acrogens,  or  ferns 
and  club-mosses ;  the  Anophytes,  or  the  common  mosses,  and  the 
Thallophytes  or  lichens,  fungi  and  seaweeds.  Next  let  us  see  what 
relation  the  primeval  flora  bears  to  those  of  modern  times.  Two 
relations  are  possible.  First,  that  the  primeval  flora  may  belong  to 
a  different  classification  altogether;  and  second,  which  is  the  true 
supposition,  that  the  whole  fiora  of  the  earth,  from  the  earliest  geo- 
logic times,  comes  under  one  classification.  This  shows  that,  from 
the  beginrling  of  geologic  time,  one  plan  has  been  followed  out  in 
the  construction  of  the  vegetable  kingdom,  and  that  the  whole  vege- 
table kingdom  consists  not  of  the  plants  now  living  upon  the  earth, 
but  includes  all  the  plants  that  have  ever  lived  upon  it.  Again, 
there  is  another  possibility,  that  the  primitive  flora  may  include  rep- 
resentatives of  all  our  modern  classes  of  plants,  or  only  some  of 
them.  The  fact  is,  that  it  includes  mainly  representatives  of  some 
of  them,  and  those  of  a  medium  grade,  neither  the  lowest  nor  the 
highest,  so  far  as  the  land  flora  are  concerned.  The  fossil  plants  are 
not  chiefly  Exogens  or  Endogens,  but  Gymnosperms.  On  the  other 
hand  the  Acrogens,  or  the  highest  group  of  the  cryptogamous  plants 
in  our  day  were  then  the  most  abundant.  The  primeval  flora  there- 
fore embraced  the  higher  Cryptogams  and  the  lower  Phaenogams. 
If  we  had  known  nothing  of  vegetation  but  that  manifested  by  the 
primeval  flora  we  should  not  have  known  the  possibilities  of  the  vege- 
table kingdom,  either  in  its  highest  ranks  or  its  lowest  ranks,  but 
only  in  the  middle  of  the  scale.     iSText  let  us  glance  at  the  relations 
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of  the  primeval  flora  to  goologic  time.  The  oldest  rocks  we  know, 
the  Eozoic,  have  afforded  no  plants,  so  far  as  we  know,  at  all.  The 
nc'it  series,  the  Paleozoic,  include  the  oldest  land  plants  we  know. 
But  in  the  Mesozoic  period  we  arrive  at  a  different  flora,  and  in  the 
Cainozoic,  or  modern  period,  we  have  other  floras.  It  is  the  Paleo- 
zoic flora  only  of  which  I  shall  speak  to-night.  During  the  whole  of 
the  paleozoic  period,  the  seaweeds  have  existed.  In  the  earlier  per- 
iods the  classes  of  Acrogens  and  Gymnosperms  far  exceeded  the  Exo- 
gens  and  Endogens,  while  the  reverse  is  the  fact  at  the  present  day. 
The  warm  and  moist  climate  of  portions  of  the  southern  hemisphere 
at  the  present  day  now  have  a  flora  more  nearly  resembling  the 
early  epochs  than  any  other  portions  of  the  earth.  The  Uniformity 
of  the  flora  of  that  early  period  indicates  a  temperature  nearly 
uniform  throughout  the  earth.  At  present  we  have  in  our  atmos- 
phere but  a  small  quantity  of  carbonic  acid  gas.  If  we  had  more,  it 
would  tend  to  make  the  climate  more  uniform,  by  preventing  the 
radiation  of  heat  from  the  earth.  The  carbon  locked  up  in  our  coal 
mines,  and  then  existing  in  the  atmosphere,  may  therefore  have  been 
at  least  one  reason  for  the  uniformity  of  climate  on  the  earth  in  the 
paleozoic  period,  the  flora  of  that  day  indicating  a  warm  and  moist 
cliinate. 

Taking  the  Flora  of  the  carboniferous  period  as  typical  of  that,  of 
the  paleozoic  in  general,  we  find  that  there  was  a  vast  amount  of 
vegetation,  afterward  made  fossil  and  becoming  coal.  In  that  moist, 
warm,  but  unwholesome  atmosphere,  we  find  the  Sigillaria  or  seal- 
tree,  one  of  those  most  abundant  in  the  swamps  of  the  carboniferous 
period.  Here  we  have  a  large,  tall  stalk,  without  branches,  or  per- 
haps divided  into  a  few  branches,  covered  with  long  leaves.  "We  have 
remains  showing  the  ribbed  structure  of  the  stalk,  and  the  sears  of 
the  leaves.  There  are  no  trees  in  our  latitude  resembling  it  in  struc- 
ture. We  know  of  the  fruit  of  the  Sigillaria  only  by  the  abundance 
of  certain  nuts,  the  Trigoriocarpa,  that  are  found  around  them.  Trees 
of  two  and  three  feet  in  diameter  were  not  uncommon.  The  root  of 
this  tree  is  more  remarkable  even  than  its  stem,  having  attracted  the 
attention  of  geologists  before  the  stem,  and  obtained  the  name  of 
Stigmaria.  These  roots  are  bifurcated  and  sprea^  out  in  a  remarkably 
regular  way,  all  the  little  rootlets  spreading  as  regularly  as  leaves. 
These  roots  occur  very  often  in  the  coal  formation  without  the  stems, 
and  at  first  it  was  supposed  that  they  were  the  whole  of  the  plant. 
The  first  process  in  the  formation  of  a  bed  of  coal,  was  usually  the 
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growth  of  a  forest  of  Sigillaria.  The  next  class  of  plants  is  the 
Calamites.  Some  one  called  upon  a  botanist,  said  he  had  been  shown 
his  "calamities  and  felicities."  These  Calamites  were  the  calamities. 
They  seem  to  have  grown  on  muddy  flats  along  the  margin  of  the 
Sigillarian  woods,  resembling  Eqniseta,  or  mare's  tails,  and  they  are 
still  preserved  in  coal  formations,  in  large  numbers,  in  the  erect  posi- 
tion. The  Calamites  seemed  to  have  preserved  the  Sigillarian  forests 
from  the  effects  of  inundation,  by  causing  the  mud  to  settle  before  the 
waters  passed  into  the  forests.  The  Calamites  thus  contributed  very 
much  to  the  purity  of  our  coal  beds.  The  next  plant  is  the  Lepido- 
dendron,  or  scale-tree,  of  a  size  equal  to  the  Sigillaria,  resembling  our 
ground  pines  or  club-mosses.  This  tree  was  more  plentiful  in  the 
earlier  coal  formations  than  in  later  periods.  (Other  plants,  also 
found  in  beds  of  coal,  were  described  by  Professor  D.,  and  drawings 
of  them  on  a  large  scale  were  shown.)  The  plants  of  the  carbonifer- 
ous period  would  have  presented  to  our  eyes  a  very  monotonous 
appearance ;  for  it  was  characteristic  of  the  flora  of  that  period,  that 
there  was  a  large  number  of  species  but  few  genera,  and  these  very 
uniform  in  their  foliage.  There  were  also  some  plants  more  familiar 
to  our  eyes.  The  ferns  are  to  be  found  in  the  roofs  of  the  coal  beds, 
preserved  as  beautifully  as  they  could  have  been  preserved  in  a  her- 
barium. They  resembled  more  closely  the  ferns  of  New  Zealand  or 
the  Hebrides,  than  the  ferns  with  which  we  are  familliar.  Some  of 
the  tree  ferns  grew  to  the  dignity  and  beauty  of  the  palm  tree  itself. 
One  genus,  Megaphyta,  was  peculiar,  lia\'ing  only  two  leaves  at  a 
time.  We  find,  sometimes,  in  the  coal  beds  things  looking  like  enor- 
mous brooms,  which  are  tree  ferns,  with  roots  sent  out  to  strengthen 
the  stems  (Psaronius).  We  also  find  in  the  coal  formation  species  of 
pine,  the  wood  of  which  much  resembled  our  modern  pines.  It  is 
remarkable  that  the  pine  is  very  widely  diffused  at  the  present  day, 
and  it  is  not  wonderful,  therefore,  that  they  should  have  existed  in 
the  carboniferous  period.  These  pines  have  features  more  nearly 
resembling  those  of  Australia  and  N"ew  Zealand,  than  those  of  our 
climate.  When  wood  is  buried  in  the  earth,  and  its  cells  filled  with 
water,  holding  silica  or  lime  in  solution,  they  become  filled  with  stone 
and  the  wood  becomes  coal ;  and  this  is  the  form  in  which  we  find 
these  fossil  remains.  By  removing  the  mineral,  we  can  observe 
the  vegetable  structure  of  the  plants,  and  determine  their  character. 
Kext  to  the  soil  on  which  we  tread,  the  most  valuable  substance  we 
have  is  mineral  coal,  which  is  derived  from  the  plants  of  the  carbon- 
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iferous  period.  A  bed  of  coal  is  usually  composed  of  the  remains  of 
tlie  trunks  and  bark  of  Sigillaria  trees.  Examining  coal  with  a 
microscope,  after  proper  preparation,  Ave  can  see  the  structure  of  the 
wood  from  which  the  coal  was  derived.  Of  eighty-one  distinct 
seams  of  coal  in  Nova  Scotia,  every  one  but  two  or  three  had  Sigil- 
laria, either  in  the  coal  or  immediately  above  or  beneath  it.  The 
top  of  a  coal  seam  is  merely  the  debris  of  the  last  forest  that  grew  on 
the  swamp  where  the  coal  was  produced.  Great  Britain  annually 
consumes  100,000,000  tons  of  coal,  and  we  know  of  nothing  that  will 
supply  its  place.  The  consumption  of  coal  in  America  is  already 
e(pial  to  the  labor  of  150,000,000  horses,  and  our  coal  beds  are  as  yet 
hardly  opened.  All  this  power  is  extracted  from  the  sunbeams  of 
the  Paleozoic  period.  What  did  these  magnificent  forests  grow  for  ? 
There  seems  to  have  been  no  higher  animals  to  enjoy  them.  We 
know  of  no  birds  that  lived  among  their  branches.  There  were  a 
few  insignificant  reptiles  that  crawled  beneath  them,  but  we  know  of 
nothing  higher  in  that  age.  What  were  they  created  for  ?  For  two' 
great  purposes.  First,  to  purify  the  atmosphere,  so  that  it  might  be 
made  suitable  for  the  higher  animals  that  were  to  live  in  a  future 
geologic  period  ;  and  that  very  process  of  purifying  the  atmosphere 
was  made  the  means  of  laying  up  those  enormous  stores  of  fossil  fuel 
upon  which  so  much  of  our  modern  civilization  is  based.  See  how 
grand  are  the  economies  of  nature,  preparing  far  back  in  geologic 
periods  before  man  existed,  for  the  existence  of  the  present  state  of 
the  arts  in  the  world.  Next  to  coal,  in  its  value,  comes  iron  ;  and 
although  we  are  not  so  dependent  upon  the  coal  formation  for  iron 
as  we  are  for  coal,  still  we  get  an  immense  quantity  of  iron  from  the 
carboniferous  rocks,  accumulated  by  the  agency  of  these  very  plants  ; 
for  as  they  went  to  decay,  and  were  converted  into  coal,  they  helped 
to  gather  together  the  particles  of  iron  out  of  the  clays  and  sands, 
and  to  store  them  up  for  us  in  beds  of  iron  ore.  Therefore  we  owe 
to  the  growth  of  those  old  forests  not  only  our  coal  but  a  large  portion 
of  our  iron.  And  wliether  we  look  to  the  value  of  the  coal  in  boiling 
the  tea-kettle,  of  which  Prof.  Silliman  spoke  to  you  in  the  last  lecture, 
or  to  the  coal  and  iron  which  make  and  feed  om*  iron  horse,  and  the 
steam  engine  of  our  factories,  we  owe  it  all  to  the  primeval  plants, 
or  rather  the  Maker  and  Creator  of  these  old  plants. 

Let  me  trace  these  plants  a  little  further  back  than  the  period  of 
the  coal  formation.  If  we  go  back  from  the  carboniferous  rocks  to 
the  Devonian,  we  shall  find  a  different  flora,  which  no  doubt  helped 
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to  purify  the  air,  and  prepare  the  world  for  the  carboniferous  flora. 
We  have  in  Canada  a  bed  of  coal  two  or  three  inches  thick,  belonging 
to  that  epoch,  and  it  is  the  only  one  I  know  of  in  America.  In  this 
di-awing,  some  of  the  plants  of  that  period  are  represented  ;  and  here 
you  find  the  Sigillaria,  the  Lapidodendi'on,  the  Calamites,  the  pines, 
&c.,  as  in  the  latter  period ;  so  that  you  see  that  the  Devonian  flora 
was  really  not  very  difierent  from  that  of  the  carboniferous  period. 
The  species  are  mostly  different,  but  the  generic  forms  are  the  same. 
As  a  whole  the  Devonian  flora  may  be  characterized  as  less  massive  and 
magnificent,  more  delicate  and  slender  in  its  proportions  ;  not  less  beau- 
tiful, but  less  useful,  perhaps,  in  the  accumulation  for  us  of  vast  stores 
of  fuel.  If  we  go  down  below  the  Devonian  rocks  into  the  Silurian, 
we  find  a  few  plants ;  but  in  the  lower  Silurian  formation  we  hardly 
find  any  traces  of  plants.  jSTearly  all  the  rocks  kno^m  to  us  of  that 
age  were  marine  rocks.  Prof.  D.  was  not  hopeless  of  the  Eozoic 
period  even,  We  have  as  yet  found  no  plants  there ;  but  we  have 
found  carbon.  We  have  found  plumbago  ;  and  even  in  later  forma- 
tions the  remains  of  plants  have  sometimes  been  converted  into  black 
lead.  We  have  inunense  quantities  of  graphite  or  black-lead  in  the 
Eozoic  strata,  occurring  in  beds,  so  as  much  to  resemble  the  remains 
of  plants.  They  may  have  been  sea  plants.  If  they  were  land  plants 
we  may  guess  what  they  were — Anophytes  and  Thallophy tes,  gigantic 
mosses  and  gigantic  lichens.  If  we  were  to  walk  among  those 
ancient  forests  of  mosses,  if  tbey  really  did  exist,  we  should  be  in  a 
world  something  like  what  this  would  appear  to  an  insect  creeping 
upon  the  mosses  of  our  woods.  I  have  given  you  but  a  faint  outline 
of  a  great  subject,  on  which  treaties  might  be  and  have  been  written, 
which  would  aff'ord  the  material  for  a  course  of  lectures  more  interesting 
than  a  single  one  can  possibly  be.  The  chief  interest  of  the  subject, 
no  doubt,  is  to  the  botanist  and  geologist.  The  vegetable  kingdom 
now  is  most  beautiful  and  most  varied,  especially  when  we  look  at  it 
as  presenting  forms  of  plants  adapted  to  every  climate  and  every 
situation  upon  the  earth,  all  of  them  finding  their  proper  place  and 
their  own  due  season.  But  the  subject  before  us  carries  us  back  into 
geologic  times,  and  shows  us  a  plan  too  large  to  be  realized  on  one 
earth.  The  plan  of  the  Creator  was  so  vast  that  the  whole  surface 
of  the  earth  was  not  big  enough  to  hold  it.  It  required  a  series  of 
earths,  one  after  the  other,  to  develop  it,  just  as  it  has  required  a 
series  of  ages  to  develop  the  history  of  the  human  race,  AYe  have  in 
these  old  plants  something  that  adds  enormously  to  the  variety  of  the 
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vegetable  kingdom ;  something  that  shows  ns  how  small  is  our  own 
knowledge,  and  how  great  and  capable  of  extension  is  the  plan  of 
the  vegetable  kingdom.  And  when  we  consider  further  that  we 
know  of  these  fossil  plants  only  what  their  remnants  have  taught  us, 
it  affords  a  widening  field  of  wonder  and  of  thought.  As  it  is  more 
interesting  to  the  botanist  to  go  out  and  collect  plants  for  himself 
than  to  study  them  in  the  class-books,  so  this  subject  is  of  the  deepest 
interest  to  those  who  will  examine  the  primeval  flora  and  the  coal 
formations ;  who  will  split  open  the  rocks  and  see  the  forms  that  no 
one  ever  saw  before,  and  perhaps  make  discoveries  of  facts  which  the 
world  never  knew  before  concerning  that  remote  period  of  time.  I 
must  plead  guilty  as  a  fossil  botanist — I  mean  a  botanist  studying 
fossils — to  having  the  deepest  interest  in  this  subject.  And  it  arises  in 
part  from  the  very  fact  that  different  names  are  sometimes  given  to  the 
same  plant — as  the  tree  is  called  sigillaria,  the  root  stigimaria,  and 
the  nut  still  another  name ;  and  it  requires  much  observation  and 
study  to  discover  and  to  show  that  these  different  names  all  belong  to 
what  was  really  one  and  the  same  plant.  As  our  knowledge  increases 
we  may  be  able  to  dispense  with  many  of  these  old  names,  which  is 
more  than  can  be  said  for  modern  botany.  What  would  we  have 
been  without  these  old  plants,  without  this  great  provision  made  for 
us  in  primitive  times,  before  man  existed  upon  the  earth  ?  These 
plants  form  a  part  of  the  same  plan  to  which  we  belong,  and  undoubt- 
edly that  plan  existed  at  the  time  these  old  Paleozoic  plants  grew. 
And  now,  I  may  say,  even  in  this  Christmas  time,  as  we  gather  around 
the  hearth,  although  our  coal  fire  does  not  roar  and  cackle  and  blaze 
like  the  old  yule  log  of  our  ancestors,  yet  the  trunks  of  our  old  Sigil- 
laria, burning  upon  our  hearths  to-night,  send  forth  a  quiet,  kindly 
glow,  befiting  their  great  age  and  long  burial  in  the  earth.  And 
the  happy  hearts  that  gather  around  the  Christmas  fireside  may  thank 
God  that  we  have  had  these  great  stores  prepared  for  us  in  the  times 
of  old,  and  that  we  have  hearts  and  minds  fitted  to  enter  somewhat 
into  that  great  plan  which  stored  them  up,  and  for  the  enjopnent,  in 
a  measure,  even  of  the  beauty  of  the  plants  that  lived  so  long  ago. 
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SCIENTIFIC    LECTUEE~VI. 


OK    THE     GEOLOGICAL     HISTORY    OF    THE    XORTH 
AMERICAN  COKTmElS^T. 


Bt  Professor  James  Hall. 


Prof.  James  Hall,  State  Geologist,  on  Wednesday  evening,  Decem- 
ber 30th,  delivered  the  sixth  of  the  course  of  Scientific  Lectures 
before  the  American  Institute  at  Steinwaj  Hall. 

His  subject  was  "  The  Geological  History  of  the  North  American 
Continent." 

Judge  Daly,  in  introducing  the  lecturer,  said  that  the  last  lecture 
was  one  of  the  most  interesting  of  the  course,  and  to-niwht  the 
audience  would  have  the  pleasure  of  listening  upon  a  kindred  subject 
to  a  gentleman  whose  reputation  as  a  geologist  was  not  limited  to  our 
own  State  or  to  the  United  States.  His  reputation  will  be  perpetuated 
by  a  noble  monument  of  more  than  twenty  volumes  upon  the  Natural 
History  of  the  State  of  New  York,  several  of  which  have  been 
produced  under  his  scientific  supervision.  It  is  generally  admitted 
among  scientists,  that  the  great  work  on  The  Natural  History  of 
New  York,  which  has  been  published  by  authority  of  the  State,  has 
never  been  equalled  by  any  similar  undertaking  in  any  part  of  the 
old  world.     Prof.  Hall  said  : 

Ladies  and  Gentlemen  :  I  am  unprepared  to  say  a  word  in 
response  to  the  complimentary  notice  of  your  President ;  but  one 
word  I  will  say  as  an  adopted  citizen  of  New  York,  speaking  to  citi- 
zens of  the  State  of  New  York,  that  the  natural  history  of  the  State 
is  a  monument  of  which  in  after  generations  every  man,  woman  and 
child  will  have  reason  to  be  proud.  It  has  been  carried  on  for  many 
years,  and  amid  many  difficulties.  For  the  humble  part  I  have  liad 
in  this  work,  I  have  had  many  pleasures,  many  griefs,  and  many  sore 
trials.  But  all  these  will  be  past,  and  those  who  come  after  us  will 
reap  the  benefit  of  a  work  that  has  developed  much  of  natural 
science,  and  which  was  in  fact  one  of  the  earliest  results  of  the  study 
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of  natural  science  upon  the  American  continent.  The  suljject  upon 
wliich  I  design  to  speak  to  vou  is  the  geological  history  of  the  Isorth 
American  Continent. 

Geologists  do  not  consider  the  American  continent  as  the  product 
of  sudden  action.  Geology,  in  fact,  in  its  progress,  has  s]lo^vn  us, 
step  by  step,  that  long  periods  in  the  past  have  existed  while  the 
changes  on  the  surface  of  the  globe  have  been  going  on  very 
much  as  they  are  now  going  on  ;  periods  of  time  so  vast  and 
so  extended  in  the  past  that  the  geologist  who  has  studied  most 
earnestly  for  a  lifetime  comprehends  more  fully  than  any  one  else  the 
sublimity  of  that  passage,  "  In  the  beginning  God  created  the  heavens 
and  the  earth;"  for  that  "beginning"  has  to  us  the  significance  of 
being  incomprehensible  in  the  past  as  eternity  in  the  future.  Before 
speaking,  however,  of  the  subject  at  hand,  I  beg  leave  to  call  your 
attention  to  some  of  the  processes  going  on  upon  the  surface  of  the 
earth  at  the  present  time.  This  will  make  more  intelligible  to  you 
what  I  shall  say  in  regard  to  the  manner  of  the  distribution  of 
materials  over  the  ocean  bed. 

Upon  every  portion  of  the  surface  of  the  earth  we  have  mountain 
chains,  plains,  and  valleys ;  and  we  have  rocks,  loose  materials,  sand, 
pebbles,  gravel,  and  other  substances  of  that  kind,  wliich  are  distri- 
buted over  the  surface.  These  are  distributed,  not  uniformly,  but 
according  to  certain  laws,  which  have  prevailed  in  all  geologic  time. 
This  pebble,  for  example,  which  I  have  before  me,  has  at  one  time 
been  an  angular  fragment  of  stone,  broken  from  a  rock  which  had 
itself  been,  at  a  still  earlier  time,  a  loose  mass  of  sand,  which  has 
been  consolidated.  It  has  become  rock.  It  has  again  been  broken, 
and  these  pebbles  have  been  triturated  by  the  action  of  the  water,  the 
action  of  the  sea,  or  of  rivers  and  streams,  until  the  angles  have  been 
worn  oft',  and  the  surface  rounded ;  the  finer  materials  being  gradually 
worn  away  and  disappearing  in  the  deeper  water,  reduced  by  its 
action  to  an  impalpable  condition.  The  harder  particles  of  material 
like  this  make  the  sand  which  strews  the  sea  beaclies  everywhere. 
The  sand  was  not  derived  from  tlie  breaking  down  of  sandstone,  but 
from  the  breaking  down  of  materials  containing  sand  or  silex.  While 
the  finer  and  less  palpal^le,  and  the  more  soluble  portions  have  been 
widely  separated,  tlie  harder  portions,  which  are  a  silicious  sand, 
remain  to  make  sea  beaches  and  river  beaches.  In  this  respect  nature 
is  constantly  active.  There  has  been  no  moment  of  time  when  this 
process,  this  degradation  of  tlie  surfiiee  of  the  globe  was  not  going 
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on.  During  eveiy  shower,  or  if  vou  will  go  back  to  the  first  cause 
of  all  this,  the  evaporation  of  water  by  the  action  of  the  sun's  rays 
upon  the  ocean  and  upon  the  surface  of  the  earth,  lifting  it  into  the 
atmosphere  and  precipitating  it  again  upon  the  surface,  transfers  the 
loose  materials  into  the  smaller  streams,  thence  into  rivers,  and  thence 
into  the  ocean,  where  they  are  spread  out  evenly  from  the  facility  of 
their  transportation  by  currents,  the  coarser  materials  being  first 
deposited,  and  then  the  finer.  And  the  action  of  the  frost  annually 
prepares  these  materials  for  the  subsequent  action  of  the  rain.  Tlie 
water  percolating  into  the  crevices  of  the  rocks  freezes,  and  by  its 
expansion  in  freezing  separates  them,  until  year  by  year,  more  and 
more  of  the  rocky  mass  is  broken  down  and  the  material  prepared 
to  be  transported  by  the  rain-storms  to  the  ocean.  Regarding  this 
as  an  outline  of  the  hills  and  valleys  that  you  may  find  almost  every- 
where (di'awing  upon  the  blackboard) ;  penetrating  beneath  the  sur- 
face you  find  sand,  gravel,  and  pebbles.  But  if  you  penetrate  a  Kttle 
further,  excepting  in  comparatively  rare  instances,  you  will  find 
beneath  the  accumulations  of  gravel,  rocks  lying  in  a  nearly  horizon- 
tal position;  beds  of  limestone,  slate,  and  sandstone.  These  layers 
of  rocks  have  once  been  continuous,  they  have  extended  across  the 
valleys.  Those  portions  of  the  strata,  once  filling  the  spaces  between 
the  hills,  have,  by  the  action  of  water,  been  worn  out.  This  essentially 
horizontal  position  of  the  strata  prevails  in  nine-tenths  of  the 
area  of  the  west.  I  will  now  give  you  an  example  of  another  position 
of  the  strata.  On  the  one  side  of  the  valley  you  may  see  the  strata 
inclining  beneath  the  surface  and  on  the  other  dipping  in  the  opposite 
direction.  But  still  these  strata  have  once  continued  across  the 
place  of  the  present  valleys ;  and  the  same  is  essentially  true  in  all 
localities  where  the  rocks  are  inclined,  though  they  may  dip  very 
steeply,  as  in  your  own  neighborhood.  These  are  nevertheless  valleys 
of  erosion.  The  materials  which  once  filled  the  valley,  and  made 
these  strata  continuous,  have  been  eroded  and  worn  out  by  the  action 
of  water  and  of  ice.  The  fact  is  that  the  dip  of  the  strata  does  not 
change  the  law,  for  the  beds  have  had  this  curved  form  (supplying  the 
connection),  but  the  valley  has  been  broken  through  wherever  the 
strata  are  wanting.  It  is  a  demonstrated  law  that  whenever  rocky 
strata  are  bent  upward  they  are  weakened,  so  that  the  summit  of  the 
arch  is  the  weakest  point.  All  the  materials  which  are  spread  out 
beneath  the  surface  of  the  ocean,  and  all  the  rocky  strata,  as  they  are 
originally  deposited,  are  horizontal  or  very  nearly  so.     This  arching 
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of  the  strata  is  the  result  of  a  subsequent  operation  ;  and  "svlierever  it 
takes  place  it  weakens  the  beds,  so  that  they  are  more  frequently 
eroded  along  the  line  of  folding  than  elsewhere.  It  is  to  be  kept  in 
view  that  the  materials  out  of  which  the  rocks  of  the  continent  are 
composed  have  been  distributed  over  the  bed  of  an  ocean.  They  con- 
sist of  materials  transported  from  pre-existing  continents  or  islands, 
which  are  carried  into  the  ocean  and  spread  out  over  its  bed. 

Before  speaking  of  the  history  of  the  continent,  I  will  point  out 
the  divisions  by  this  chart.  This  color  represents  the  earliest  known 
portion  of  the  continent,  composed  of  sedimentary  deposits.  TVe 
know  of  no  other  rocks  except  those  which  have  been  deposited  from 
water,  except  in  very  limited  areas.  All  the  materials  which  com- 
pose in  any  great  degree  the  North  American  continent  have  been 
deposited  from  water  in  the  form  of  sand,  clay,  and  limestone ;  the 
limestone  being  originally  in  the  condition  of  fine  mud  or  a  calcareous 
sand.  We  have  in  these  rocks  the  evidence  of  this  condition  in  the 
shape  of  corals,  which  can  only  exist  in  a  quiet  ocean.  "VVe  have  here 
shells  similar  to  those  in  our  modern  oceans,  and  of  a  character 
showing  that  they  have  lived,  not  in  the  deep  sea,  but  along  the  shore 
line. 

It  has  only  been  within  a  comparatively  few  years  that  we  have 
come  to  a  knowledge  of  the  fact  that  the  northern  portion  of  the 
American  continent  is  formed  of  stratified  sedimentary  rocks.  All 
this  granite  region  of  the  country,  stretching  along  the  St.  Lawrence, 
occupying  a  great  portion  of  Canada,  reaching  towards  Hudson's  Bay, 
and  extending  southward  into  the  northern  part  of  New  York,  is 
composed  of  nothing  more  nor  less  than  sedimentary  rocks,  deposited 
as  sand  or  carbonate  of  lime,  having  subsequently  undergone  the 
change  we  call  metamorphism.  This  older  granitic  portion  of  the 
country — granitic  because  its  materials  are  of  coarse,  crystalline  matter, 
of  which  I  have  specimens  here  before  you,  is  essentially  embraced 
within  this  northern  portion  of  the  continent  colored  red  upon  the  map. 
This  formation,  known  as  the  Laurentian  System,  has  an  enormous 
thickness,  composed  of  beds  of  gneiss,  crystalline  limestones,  Labra- 
dorite,  or  felspathic  granite,  together  with  gneissoid  or  sienitic  con- 
glomerates in  some  parts  of  its  extent,  which,  as  a  whole,  has  resulted 
from  the  sediments  deposited  in  this  primeval  ocean  through  countless 
ages.  All  this  had  been  accomplished  before  there  was  any  spot  of 
land  to  which  we  can  point  as  constituting  part  of  the  American 
continent,  and  where  all  that  area  which  I  now  present  to  you  upon 
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this  map,  in  its  clifFerent  colors  as  indicating  geological  formations  of 
certain  ages,  was  one  vast  expanse  of  ocean. 

At  a  later  period  this  ancient  ocean  bed  was  raised  above  the  sea 
level,  constituting  the  earliest  known  form  and  condition  of  the  North 
American  Continent.  The  limits  of  this  Lanrentian  area  marked 
the  earliest  coast  line  with  which  we  are  acqnainted.  Along  this 
shore  line,  and  throughout  a  considerable  portion  of  its  extent,  were 
accumulated  large  areas  of  sand  and  pebbles  forming  conglomerates, 
and  fine  sand  giving  rocks  of  quartzite.  Still  the  outline  of  the  early 
continent  was  essentially  maintained  by  the  rocks  of  the  Laurentian 
system. 

Above  all  these,  and  constituting  the  beginning  of  the  next  great 
geological  period,  there  came,  along  the  entire  coast  line,  an  extensive 
deposit  of  coarse  sand  and  pebbles  ending  in  fine  sand.  This  formation 
occurs  on  the  northeast  in  Newfoundland,  and  extends  southward 
throughout  the  central  portion  of  the  country,  and  westward  even  to  the- 
Rocky  mountains.  This  was  the  earliest  sand  beach  known,  skirting 
the  ancient  American  continent,  which  then  had  no  further  extension 
southward  than  you  see  upon  this  map ;  limited  on  the  south  by  the 
latitude  of  the  great  lakes,  except  small  detached  portions  which  may 
have  been  islands  in  the  ancient  sea.  This  entire  belt,  skirting  the- 
old  continent  as  a  sand  beach,  was  converted  at  last  into  sandstone,, 
known  in  our  modern  geological  nomenclature  as  the  Potsdam 
sandstone.  Let  me  say  here  that  this  northern  portion  of  the  conti- 
nent has  never,  so  far  as  we  have  evidence,  been  entirely  beneath 
the  water  since  this  sand  began  to  be  deposited.  Some  portions- 
have  been  eroded,  because  this  area  is  marked  by  hills  and 
valleys  the  same  as  other  parts  of  the  continent,  and  some  of  the- 
lower  valleys  have  been  invaded  by  the  ocean,  to  a  small  extent,  but 
never  the  continent  as  a  whole.  Above  this  sandstone  we  have  a 
series  of  limestones,  and  other  rocks ;  but  in  order  that  you  may  better 
understand  the  details,  I  will  refer  to  this  other  map  which  shows 
more  distinctly  the  order  of  succession,  as  it  has  been  developed  in 
the  course  of  the  last  twenty-five  years  in  the  geological  surveys  which 
have  been  made ;  first  in  the  State  of  New  York,  and  subsequently 
in  other  parts  of  the  United  States,  and  in  Canada,  where  the 
researches  have  developed  the  same  system  of  rocks  we  have  found 
here.     [Reference  to  geological  map  and  sections.] 

To  illustrate  the  fact  that  these  formations  liave  all  been  deposited 
beneath  water,  I  have  liere  a  specimen,  covered  with  the  shells  of 
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animals  wliich  have  li\'ed  upon  the  sea  bottom.  We  are  not  only 
able  to  trace  these  formations  by  their  contained  characteristic 
fossils,  but  we  know  which  have  been  formed  nearest  the  shore ;  for 
there  are  certain  animals  living  near  the  shore-line,  and  others  which 
live  only  in  the  deeper  sea.  Tracing  these  deposits,  as  we  go  westward 
the  materials  become  liner  and  finer  until  at  last  the}'  die  out  almost 
entirely.  But  along  the  line  where  we  now  have  the  Apalachian 
chain  of  mountains,  stretching  from  the  north-east  down  to  the 
extreme  southern  limit  of  the  country,  \;e  find  coarse  materials 
accumulated  in  large  quantities.  The  same  formations  of  which  these 
mountains  are  composed  extend  westward,  but  the  sediments  are  there 
finely  comminuted  mud ;  so  that  tlie  geological  formation  which  in 
the  east  is  sandstone  often  becomes  a  soft  calcareous  mud  in  the  west. 
This  is  in  consequence  of  the  law  I  mentioned  just  now,  that  near 
the  coast  we  have  sand  and  coarse  materials,  but  no  clay  or  mud 
except  in  quiet  places.  Wherever' the  sea  has  full  force  of  action  we 
have  sandstone,  or  coarse  deposits  ;  but  toward  the  center  of  the 
ocean,  finer  muds  are  carried.  We  have  then,  in  the  neighbor- 
hood of  the  original  land  from  which  the  sediments  were  derived, 
the  coarser  materials,  and  finer  materials  as  we  proceed  westward  and 
south-westward.  We  have  here,  along  this  belt  of  greatest  accumu- 
lation, the  successive  formations  one  above  the  otlier,  until  they 
reach  a  thickness  of  20,000,  30,000,  or  even  40,000  feet.  After  the 
deposition  of  this  older  sandstone,  we  have  a  long  period  where  the 
limestone  prevailed,  when  calcareous  deposits  covered  the  bottom  of 
the  quiet  ocean,  and  corals  and  shells  in  great  numbers  lived  in  the  sea. 
This  condition,  however,  prevailed  more  completely  in  the  central 
portion  of  this  ocean  area,  while  there  was  little  accumulation  of 
that  kind  in  the  eastern  part.  In  this  area,  which  now  constitutes 
the  eastern  middle  portion  of  tlie  continent,  we  find  in  New  England, ' 
New  Brunswick  and  Nova  Scotia,  comparatively  little  limestone, 
while  it  is  the  prevailing  rock  over  large  areas  in  the  west.  This  line 
from  the  north-east  to  the  south-west  has  been,  from  the  beginning 
of  this  geologic  period,  the  line  of  littoral  currents  and  the  accumu- 
lation of  the  coarser  sediments. 

There  may  have  been  some  source  of  these  materials  which  we  do 
not  know ;  but  we  know  from  the  laws  which  govern  the  breaking 
down  of  rocks,  and  distribution  of  sediments,  that  most  of  them  have 
been  derived  from  a  direction  to  the  eastward  of  this  portion  of  the 
continent.     [New  York  and  New  England.]     We  say  most  emphati- 
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vcally  that  the  material  was  derived  from  the  east  and  north-east, 
because  the  coarser  part  is  deposited  along  this  line,  and  the  finer  is 
carried  towards  the  center  of  the  continent ;  for  it  is  evident  that  the 
finer  sediments  would  be  transported  by  the  gentler  currents,  while  the 
coarser  ones  would  not.  Throughout  the  "West,  between  the 
Apalachian  chain  and  the  Mississippi  river,  you  have  a  great 
plateau,  covered  almost  altogether  with  fine  sediments  or  calca- 
reous mud.  It  is  not  because  this  is  of  a  difterent  age  from  the 
mountain  range ;  it  is  not  because  of  any  change  that  it  has 
undergone,  but  it  is  simply  that  along  the  line  of  the  Apalachians 
the  coarse  sediments  were  deposited  by  the  ancient  currents,  thus 
formiug  tlie  outline  of  the  continent.  This  outline  is  due  to  no 
other  cause  whatever  than  the  deposition  of  these  coarser  materials 
along  the  course  of  the  ancient  oceanic  currents ;  while  the  finer 
were  swept,  by  gentler  movements,  farther  towards  the  center  of  the 
gi'eat  ocean. 

Before  we  proceed  further,  let  me  refer  to  this  chart  which  represents 
the  difierent  strata  as  we  should  find  them  passing  southward  from 
the  region  of  the  Adirondack  mountains.  You  will  find  the  different 
formations  represented  here,  one  above  another,  this  being  a  section, 
cutting  down  through  the  entire  series  —  the  Silurian  lower  and 
upper,  the  Devonian,  and  the  Carboniferous.  Those  of  which  I 
have  been  speaking  especially  are  the  Silurian ;  but  we  have,  "never- 
theless, complicated  with  them  in  the  mountain  regions,  rocks  of 
Devonian  and  Carboniferous  age.  As  soon  as  we  pass  to  the 
westward  from  the  disturbed  region,  these  rocks  become  highly 
fossiliferous ;  and  I  have  in  my  hands  a  mass  of  stone,  of  Devonian 
age,  taken  from  the  eastern  part  of  ISTew  York,  which  is  crowded  with 
shells  as  closely  as  you  can  find  them  now  imbedded  in  the  mud 
upon  the  sea  coast.  Though  we  have  strata  of  a  thickness  of 
thousands  of  feet  characterized  by  similar  shells,  and  marine  plants 
of  littoral  growth,  yet  we  know  this  was  deposited  in  proximity  to 
the  shore,  or  in  shallow  water,  from  the  character  of  those  fossils, 
which  belong  to  the  class  of  animals  living;  near  the  shore.  Such 
accumulations  of  sediment,  of  many  hundreds  of  feet  in  thickness, 
everywhere  giving  evidence  of  shallow  water,  could  only  have  been 
made  upon  a  sea  bottom  which  was  being  gradually  depressed. 

As  you  pass  away  from  this  shore  line,  these  forms  gradually  diminish 
in  numbers  until  you  have  none  of  the  same  shells  whatever ;  but  you 
get  at  last,  in  the  calcareous  mud  throughout  the  great  plateau  of  the 
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Mississippi,  an  entirely  different  set  of  fossils.  JN  evertlieless  we  can 
trace  these  rocks  throngh  the  entire  length  of  tlie  Apalachian  chain, 
succeeded  by  what  we  know  as  the  Carboniferons  formation  the 
characters  of  which  have  already  been  discussed  before  yon  in  the  last 
lecture.  In  the  early  part  of  the  Devonian  period — the  Hamilton 
group  of  New  York — we  begin  to  find  land  plants.  Throughout  the 
series  of  rocks,  many  thousands  of  feet  in  thickness,  from  the  beginning 
of  the  Silurian  period  up  to  this  point,  we  have  seen  no  vestiges  of 
land  plants,*  The  entire  area  had  been  covered  by  an  ocean,  and  not 
only  this,  but  there  had  been  no  drifted  materials  indicating  the  exist- 
ence of  dry  land  in  the  region  from  which  the  sediments  had  been 
derived.  There  have  in  earlier  times  been  evidences  of  a  shore  line, 
or  of  current  lines  in  proximity  to  the  shore,  but  no  evidence  of  dry 
land  whatever. 

These  dry  land  plants  of  the  Devonian  period,  however,  are  mingled 
with  remains  of  shells  and  other  organic  bodies  of  marine  origin,  or 
they  occupy  layers  of  the  rock,  above  and  below  which  the  beds  are 
filled  with  marine  organisms  ;  and  from  this  we  infer  that  these  plants 
have  been  drifted  from  their  original  position. 

The  formations  of  the  Devonian  period  are  succeeded  by  what  is 
termed  the  Carboniferous  period,  in  consequence  of  the  strata  then 
deposited,  being,  in  Europe  and  the  eastern  part  of  the  American 
continent,  the  great  repository  of  coal.  Yon  have  already  been  told 
that  coal  is  produced  from  land  vegetation ;  and  when  we  see  the 
coal  fields  extending  from  Nova  Scotia  and  New  Brunswick  over  a 
great  part  of  the  United  States,  you  will  be  prepared  to  look  for  evi- 
dences of  dry  land  also.  In  the  Hamilton  and  Chemung  groups  of 
the  Devonian  system  in  New  York,  the  land  plants  do  not  indicate 
very  close  proximity  of  land,  or  at  least  till  the  later  deposits  of 
that  period ;  while  in  the  coal  period  we  have  evidence  of  its  exten- 
sion over  large  areas  previously  covered  by  the  ocean.  From  the 
earliest  appearance  of  land  plants,  there  seems  to  have  been  a  con- 
tinued accession  of  dry  land  until  it  had  extended  westward  at  least 
as  far  as  the  longitude  of  tlie  Mississippi  Yalley.  However,  this 
encroachment  of  dry  land  upon  the  area  of  the  ancient  ocean  was  by 
no  means  constant ;  for  we  find  that  both  preceding  and  during  the 
period  of  the  accumulation  of  the  sands  and  clays  which  form  the 
Coal  measure  strata,  there  are  beds  of  limestone  of  greater  or  less 

*  From  the  earlier  appearance  of  land  plants  in  the  north-east,  we  infer  that  dryland  firet  appeared 
in  that  direction,  and  some  of  the  fossil  plants  of  that  region  may  be  of  Silurian  age. 
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extent  and  thickness,  and  these  indicate  a  depression  of  the  ocean 
Led  and  a  quiet  sea.  In  the  Coal  measures,  \\q  are  able  to  demon- 
strate in  the  most  satisfactory  manner  the  gradual  encroachment  of 
the  coast  line  upon  the  area  of  the  ancient  ocean.  We  find  layers  of 
clay  and  sand  pushing  out  to  the  westward,  overlying  the  limestones 
which  have  been  deposited  in  a  quiet  sea.  These  beds  of  sand,  clay, 
or  coarser  materials,  are  charged  with  the  remains  of  plants  which 
jnust  have  grown  upon  or  near  the  place  where  we  find  them 
imbedded,  and  in  some  instances,  the  roots  remaining  in  the  soil  upon 
whicli  they  grew  and  flourished.  Such  conditions  can  have  come 
only  from  the  gradual  elevation  of  the  ocean  bed,  allowing  that  part 
so  lately  covered  with  its  waters  to  become  extensive  marshes  and 
moderately  elevated  areas  of  dry  hmd,  which  supported  this  growth 
of  vegetation. 

During  the  latter  part  of  this  period  the  dry  land  has  extended 
as  far  westward  as  Missouri  and  Kansas,  as  we  have  evidence  in  the 
extension  of  the  Coal  measures.  It  is  in  this  region  that  the  Coal 
measures,  or  coal-bearing  portions  of  the  great  Carboniferous  system 
of  rocks  thin  out,  and  lose  the  character  which  has  given  tliem  their 
designation ;  and  this  system  of  rocks  gives  us  one  of  the  best 
examples  of  the  thinning  out  of  sedimentary  strata  which  we  have  in 
the  whole  series.  On  the  nortlieast  coast  in  Xova  Scotia,  the  coal 
formation  has  a  measured  thickness  of  from  fourteen  to  sixteen 
thousand  feet,  while  the  same  formation  on  the  west  of  the  Mississippi 
has  a  thickness  of  a  few  hundred  feet  only.  But  it  must  not  be 
understood  that  the  formation  disappears  here,  for  it  is  only  the  land 
and  shallow  sea  accumulations  that  thin  out.  The  ocean  deposits 
were  still  going  on,  and  tlie  limestones  of  the  same  age  extend  west- 
ward and  southwestward  to  the  Kocky  mountains  and  ISTew  Mexico. 

We  learn  from  these  facts  that  o;eoloo;ical  formations  of  the  same 
age  may,  at  their  extremes,  be  composed  of  very  different  materials, 
and  so  unlike  as  to  have  few  or  no  points  of  similarity.  To  us  in 
the  east,  this  period  indicates  the  formation  and  accumulation  of  the 
coal  beds,  and  is  really  the  Gaploniferous  ])eriod  ',  while  in  the  far 
west  and  southwest,  the  term  is  entirely  inappropriate.  There  it  is 
represented  by  rocks  of  limestone,  and  soft  shales  or  marls,  filled 
with  fossils  of  marine  origin  and  destitute  of  coal.  We  have, in  the 
study  of  this  series  of  strata  the  most  j)ositive  evidence  of  tlie  gradual 
rising  of  the  land  on  the  east,  and  the  gradual  evolution  of  this  part 
of  the  continent  from  the  bed  ot  the  ocean. 
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We  are  not  to  infer,  however,  that  because  we  have  seen  tliese^ 
evidences  of  the  oscillation  of  the  ocean  bed  so  conspicuously  marked 
during  the  Coal  period,  that  similar  conditions  did  not  exist  in  pre- 
ceding geological  periods.  In  this  period  we  have  the  changes  more 
strongl}^  marked  by  the  presence  of  land  plants  in  strata  which  alter- 
nate with  beds  containing  marine  fossils  ;  while  in  preceding  geologi- 
cal periods,  the  change  is  mainly  marked  by  the  alternations  of  lime- 
stone beds  of  the  quiet  ocean  with  strata  of  sedimentary  origin,  both 
containing  marine  organisms.  In  each  one,  however,  the  conditions  are 
indicative  of  oscillation  or  changes  of  level  in  the  ocean  bed ;  evi- 
dences of  that  earlier  movement,  which  has  finally  given  us  the 
North  American  continent  in  its  seco"nd  phase.  Glancing  over  the 
map  which  is  before  us,  you  will  see  that  all  this  portion  of  the  continent 
is  occupied  by  rocks  of  those  geological  ages  of  which  I  have  been 
speaking.  It  is  true,  that  along  the  coast,  and  in  a  few  of  the 
valleys,  jou  have  geological  formations  of  later  date,  which  have 
been  elevated  above  the  ocean  level  by  subsequent  movements  of  the 
continent,  but  they  form  no  essential  part  of  the  continental  features 
of  that  period. 

It  is  not  a  little  interesting  to  observe  that  the  source  and  distribu- 
tion of  the  materials  of  all  these  sedimentary  deposits  is  essentially 
the  same ;  each  successive  period  spreading  its  coarser  sediments  in 
the  same  direction,  or  with  a  gradually  more  western  trend  in  the 
later  deposits,  and  finally,  and  as  a  consequence  of  this,  the  earliest 
dry  land  appearing  in  the  direction  of  this  source  of  the  sediments. 

Having  passed  in  review  these  successive  formations,  we  naturally 
still  inquire  how  they  have  become  dry  land,  and  not  only  dry 
land,  but  a  considerable  portion  of  this  area  of  mountain  elevation. 

It  is  the  common  belief  that  naiountain  chains  are  due  to  some 
violent  action,  as  the  breaking  and  uplifting  of  the  crust  along  certain 
lines ;  and  this  has  been  accepted  as  an  explanation  of  the  elevation 
of  mountains  and  adjacent  tracts  of  country.  Now,  however,  since 
we  have  more  carefully  studied  the  structure  of  mountain  chains,  and 
the  nature  of  their  materials,  we  find  them  composed  of  the  same 
kinds  of  sediment  as  the  rocky  strata  of  other  parts  of  the  country. 
We  find,  in  short,  that  they  are  composed  of  stratified  rocks ;  and 
however  much  they  have  become  changed  in  position  or  in  their 
condition,  they  are  the  results  of  sediments  deposited  in  the  ocean. 
Although  in  certain  parts  they  are  highly  crj'stalline,  we  yet  some- 
times detect  organic  remains,  and  the  lines  of  regular  bedding  still 
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remain.  When  we  trace  the  same  beds  beyond  the  influences  which 
have  folded,  contorted  and  crystalhzed  them,  we  find  that  we  have  a 
part  of  the  same  series  of  rocks  which  we  know  elsewhere  as  bearing 
evidences  of  having  been  deposited  in  the  ocean  in  the  form  of  sedi- 
ments. Sand,  clay  and  carbonate  of  lime  cannot  be  deposited  in 
regular  layers  in  any  way  except  by  the  action  of  water  ;  and  there 
is  no  other  means  of  having  them  filled  with  these  organic  remains, 
than  by  their  gradual  deposition  in  the  ocean.  More  than  this,  we 
have  evidence  of  shallow  water  in  the  ripple  marks,  showing  that  the 
bed  of  the  ocean  was  sometimes  near  the  surface,  and  at  other  times 
was  left  dry  by  the  receding  tide  and  recovered  by  its  flow ;  for 
it  is  well  estabhshed  that  the  tide  ebbed  and  flowed  during  that  time 
as  it  does  at  the  present. 

The  results  of  the  careful  study  of  the  geological  structure  of  moun- 
tains and  the  chemical  nature  of  the  rocks  composing  them,  as  well 
as  the  paleeontological  evidence  when  it  can  be  had,  all  go  to  sustain 
the  views  I  have  advanced. 

The  rocks  of  the  mountains  are  therefore  a  part  of  those  of  the 
plain,  and  should,  not  be  looked  upon  as  having  a  different  origin. 
We  have,  also,  the  most  positive  and  unequivocal  evidence  of 
the  manner  and  conditions  under  which  the  materials  of  these  rocks 
have  been  deposited  upon  the  bottom  of  the  ancient  ocean,  and  we 
are  able  to  trace  the  successive  stages  of  progress  and  development, 
until  finally,  during  the  Coal  period,  we  see  this  ocean  bed  becoming 
dry  land.  Now,  there  is  no  evidence  of  any  special  disturbance 
during  the  Coal  period,  or  at  its  close,  which  would  have  raised  the 
ocean  bed  above  the  surface  of  the  water.  Moreover,  this  was  no 
local  or  limited  influence ;  for  you  will  see,  by  reference  to  the  map,  that 
it  pervaded  the  entire  country  from  the  extreme  northeast,  from  the 
Gulf  of  St.  Lawrence,  and  along  this  valley  by  the  great  lakes,  far  to 
the  westward  beyond  the  Mississippi  river,  and  southward  to  Georgia 
and  Alabama.  Such  a  result,  co-extensive  in  its  operation  with  this 
portion  of  the  continent,  cannot  be  due  to  influences  like  those 
producing  earthquakes  or  volcanoes.  Tlie  change  from  sea  bottom 
to  dry  land  has  been  a  gradual  one ;  the  causes  were  inaugurated  at 
the  commencement  of  the  deposition  of  the  Palaeozoic  strata  upon 
the  flanks  of  the  old  Laurentian  continent,  and  they  have  continued 
in  operation  throughout  the  entire  time  occupied  in  the  accumulation 
of  these  rocks,  increasing  in  force,  until  at  the  close  the  greater  part 
had  become  a  continental  area.     The  change  was  a  slow  one,  depend- 
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eut  upon  the  accumulation  of  sediments,  and  the  causes  are  not  to  be 
sought  for  in  any  special  elevator}'^  movement. 

Now  in  order  to  arrive  at  any  rational  explanation  of  this  pheno- 
menon, and  the  causes  producing  it,  we  may  refer  to  what  is  under- 
stood as  a  well  established  law,  dependent  on  the  conditions  of  the 
interior  of  our  planet.  It  is  well  known  that  the  crust  of  the  earth, 
the  continents  and  the  islands,  are  not  stationarj^ :  first,  as  I  have 
already  stated,  they  are  subject  to  abrasion  and  degradation  from  the 
influence  of  the  elements ;  and  second,  it  is  known,  by  comparison 
with  the  ocean  level,  that  certain  parts  of  continents  along  the  coast 
line  are  rising  above,  or  becoming  depressed  below,  the  sea  level. 
Such  a  movement  can  only  arise  from  the  interior  portions  yielding 
to  the  pressure  from  above ;  and  whether  this  yielding  may  be  due  to 
partial  or  entire  fluidity  of  the  mass,  from  heat,  it  is  not  necessary 
now  to  inquire.  That  oscillations  of  the  surface  have  taken  place  in 
modern  times  as  well  as  in  former  geological  periods,  is  well  proven. 
Admitting  this  condition  of  the  interior,  the  transfer  of  material  from 
one  part  of  the  earth's  crust  to  another  will  cause  a  disturbance  of  the 
equilibrium  of  pressure,  and  a  consequent  change  in  the  elevation  of 
some  other  part.  At  the  same  time,  the  transfer  of  material  from  one 
part  to  another  will  likewise  disturb  the  equilibrium  of  temperature ; 
and  we  have  both  these  forces  operating  at  every  change  of  condi- 
tion or  transfer  of  materials  upon  the  earth's  crust.  ITow,  whenever 
materials  are  transported  from  the  shore  and  spread  over  the  bed 
of  an  ocean  as  in  the  case  of  our  geological  formations,  the  first  ten- 
dency is  to  disturb  the  equilibrium  of  pressure,  and  the  area  of  accu- 
mulation would  be  gradually  depressed ;  but  as  these  deposits  accu- 
mulated and  the  depression  went  on,  they  would  at  last  be  permeated 
by  the  increasing  temperature  and  finally  brought  to  that  degree  when 
expansion  would  take  place,  and  the  entire  mass  be  finally  elevated. 
Or,  to  make  myself  better  understood,  we  will  assume  that  at  the 
depth  of  1,000  feet  there  is  a  certain  temperature,  due  to  internal 
heat.  If  then,  by  depressing  the  surface,  or  by  any  other  means,  we 
are  able  to  pile  upon  this  5,000  feet  of  new  material,  the  internal 
heat  will  gradually  penetrate  the  mass  until  the  equilibrium  of  tem- 
perature is  attained,  and  we  shall  have  essentially  the  same  degree  of 
heat  at  1,000  feet  below  the  new  surface  that  we  had  at  the  original 
point  now  6,000  feet  below.  At  the  same  time,  this  deeper  point 
will  have  acquired  a  higher  temperature  in  proportion  to  its  depth 
beneath  the  surfoce.     This  accession  of  temperature  will  necessarily 
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expand  the  mass,  and  produce  an  upward  movement  of  the  Avhole. 
The  equilibrium  of  temperature  and  of  pressure  will  be  gradually 
restored,  and  the  elevation  of  the  area  will  in  some  degree  corres- 
pond with  the  thickness  of  the  original  accumulation ;  but  all  parts  of 
any  zone,  over  which  sediments  have  been  deposited  in  a  certain 
period,  will  be  aifected  by  the  movement.  This  slow  elevating  pro- 
cess will  not  bring  back  the  relative  level  of  the  old  sea  bottom  with 
that  of  the  present  ocean,  simply  in  consequence  of  the  unequal  disr 
tribution  of  the  newly  added  sediments  ;  and  although  the  height  of 
the  mountains  will  depend  upon  the  thickness  of  the  strata,  you  can 
never  have  them  of  a  height  above  the  sea  equal  to  the. entire  thick- 
ness of  the  beds  of  which  they  are  composed.  f) 

I  have  just  now  shown  you  that  this  great  area  from  the  Atlantic 
to  the  Mississippi  river,  and  from  Nova  Scotia  to  Georgia,  consists  of 
a  series  of  strata  of  the  same  age,  but  that  the  nature  of  the  sedi- 
ments, and  the  degree  of  accumulation  is  unequal  in  different  parts 
of  the  area.  While  we  have  along  the  eastern  zone,  some  30,000  or 
40,000  feet  of  thickness,  there  is  only  about  a  tenth  part  as  much  in 
the  west.  The  elevation  of  the  plateau  of  the  Mississippi  Yalley 
region  above  tide  water,  may  be  something  more  than  one-fourth  of 
the  entire  thickness  of  the  underlying  palaeozoic  strata,  while  the 
elevation  of  the  highest  mountains  of  the  Apalachian  chain  is  not 
quite  one-fourth  the  thickness  of  the  strata  of  the  same  age  along 
that  zone.  IS^ow,  you  will  readily  conclude  from  this  fact,  that 
there  remains  no  reason  for  calling  in  the  aid  of  extraordinary 
forces  for  the  production  of  these  mountains.  The  plateau  of  th« 
west  is  proportionally  as  much  elevated  as  are  the  highest  points  of 
the  eastern  range.  It  requires  only  to  be  convinced  that  you 
are  dealing  with  the  same  set  of  rocks  throughout  this  extent 
of  country,  and  you  cannot  avoid  the  conclusions  which  I 
have  presented.  The  gentler  elevations  or  the  abrupt  terraces  and 
deep  ravines  in  the  comparatively  level  western  country  are  quite  as 
great  in  proportion  to  the  thickness  of  the  strata  as  are  the  mountain 
elevations,  steep  escarpments,  and  deep  gorges  of  our  eastern  mountain 
region.  All  the  changes  which  have  taken  place  from  the  first  remo- 
val and  transportation  of  the  sediments  to  the  production  of  the  pre- 
sent continent,  in  all  the  features  which  it  carries  upon  its  surface, 
are  due  to  the  operation  of  the  few  simple  laws  which  I  have 
enunciated. 

I  have  dwelt   longer   upon   this   part   of  our   continent   than   it 
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deserves,  perhaps,  in  comparison  with  the  whole ;  but  we.  know  so 
well  the  strata  of  which  it  is  composed,  and  these  have  been  studied 
more  thoroughly,  in  all  their  phases,  than  any  other  part  of  the  con- 
tinent. It  is  the  more  easy,  therefore,  to  draw  our  comparisons  and 
illustrations  from  this  than  from  any  other  of  the  great  areas  of  which 
the  entire  continent  is  composed.  And,  moreover,  the  illustrations 
offered  in  this  continental  period  are,  as  I  conceive,  applicable  to  all 
other  parts  of  the  continent,  and  to  other  continents ;  the  conditions 
in  all  having  been  similar,  and  the  laws  operating  are  everywhere  the 
same. 

In  this  discussion,  however,  we  may  consider,  for  a  few  moments, 
the  condition  of  the  strata  composing  the  mountain  ranges.  The 
beds  or  strata  are  tilted,  folded  or  contorted  by  some  action  taking 
place  subsequent  to  their  deposition,  and  after  they  had  become  par- 
tially or  entirely  solidified.  They  are  likewise  more  or  less  crystal- 
line in  texture.  This  crystalline  texture,  we  say,  is  due  to  metamor- 
phism,  a  change  produced  upon  sedimentary  strata  by  a  moderate 
degree  of  heat ;  and  we  conceive  that  the  necessary  augmentation  of 
temperature  may  have  been  acquired  in  the  depression  of  these  beds 
to  the  depth  of  five  or  six  miles  below  the  sea  level,  which  depth 
must  have  been  reached  by  the  lower  beds  even  during  the  accumu- 
lation of  the  higher  strata.  However,  we  know  that  this  change  is 
not  due  entirely  to  the  influence  of  extraneous  heat,  but  to  the  nature 
and  composition  of  the  beds  thenriselves ;  for  we  sometimes  find  the 
lower  beds  entirely  unchanged,  while  succeeding  beds,  several  hun- 
dred feet  higher  in  the  series,  are  highly  metamorphosed.  AVithout 
discussing  this  point  further,  we  may  remark  that  metamorphic  sedi- 
mentary strata  usually  occur  only  where  the  accumulations  are  very 
considerable,  and  that  condition  is  most  complete  where  the  strata 
have  the  greatest  thickness. 

In  considering  the  geological  structure  of  this  part  of  the  country,  I 
present  before  you  a  section  of  the  strata  composing  the  Apalachian 
chain  as  shown  by  Prof.  Rogers  in  his  Geological  Survey  of  Pennsylva- 
nia. This  section,  and  others  of  similar  character  made  by  myself 
across  eastern  New  York,  and  parts  of  Massachusetts  and  Yermont, 
exhibit  the  strata  precisely  as  they  exist,  and  not  as  represented  by 
any  theoretical  views  whatever.  Such  sections  not  only  show  the 
present  position  and  relations  of  the  rocky  strata,  but  they  demon- 
strate most  conclusively  that  there  is  no  line  of  outbreak  from 
internal  forces,  nor  the  intrusion  of  an}'  rock  whatever  to  produce 
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the  uplifting,  as  it  is  usually  termed,  of  this  belt  of  country.  The 
rocks  are  shown  in  abrupt  foldings  along  the  eastern  and  central 
parts,  while  they  recede  to  the  westward  in  gentle  undulations.  It  is 
evident  that  no  force  applied  directly  beneath  these  strata  could 
have  produced  such  a  result  as  we  see,  and  it  becomes  a  question  of 
the  highest  interest  to  determine  the  cause  which  has  given  us  this 
structure.  We  cannot  fail  to  observe,  moreover,  that  the  strata  dip 
away  from  the  valleys  and  beneath  the  mountains  ahnost  invariably, 
and  that  the  mountains  are  composed  of  beds,  not  arching  over  their 
tops,  but  dipping  from  each  side  towards  the  center  of  the  mass 
Every  one  of  these  ridges,  whatever  its  extent,  is  composed  of  regu- 
lar beds  succeeding  each  other,  and  the  whole  may  be  examined  from 
the  bottom  to  the  top. 

I  shall  offer  an  explanation  of  the  cause,  which  I  suppose  may 
have  produced  this  folding  and  plication  of  the  strata ;  and  this  cause 
is  connected  with  the  conditions  of  deposition  of  the  original  sedi- 
ments. The  belt  of  country  affected  in  this  manner  extends  from 
Nova  Scotia  to  Georgia,  and  has  a  width  of  one  or  two  hundred 
miles.  "We  have  seen  that  the  sea  was  at  all  times  shallow,  or  of 
moderate  depth.  The  accumulations,  therefore,  could  only  have  been 
made  by  a  gradual  or  periodical  subsidence  of  the  ocean  bed  ;  and, 
we  may  then  inquire,  what  would  be  the  result  of  such  subsidence 
upon  the  accumulated  stratified  sediments  spread  over  the  sea  bottom  ? 

The  line  of  greatest  depression  would  be  along  the  line  of  greatest 
accumulation,  and  the  depression  would  be  less  in  the  direction  of 
the  thinning  margins  of  the  deposit.  By  this  process  of  subsidence, 
as  the  lower  surface  becomes  gradually  curved,  there  must  follow,  as 
a  consequence  of  this  movement,  either  rents  and  fractures  upon  that 
side,  or  the  diminished  width  of  the  surface  above,  caused  by  this 
curving  below,  wall  produce  wrinkles  and  foldings  of  the  strata.  That 
fractures  may  occur  on  the  lower  side,  to  some  small  extent,  is  proba- 
ble ;  but  the  folding  of  the  strata  would  seem  to  be  the  natural  and 
inevitable  consequence  of  the  process  of  subsidence. 

The  depression  of  the  mass  produces  a  great  synclinal  axis ;  and 
within  the  inclined  sides  of  this  greater  synclinal,  whether  on  a  large 
or  a  small  scale,  wall  be  produced  numerous  smaller  syncinal  and  anti- 
clinal axes.  This  fact  is  true  of  every  synclinal  axis,  where  the  con- 
dition of  the  beds  is  such  as  to  admit  of  a  careful  examination.  I  hold, 
therefore,  that  it  is  impossible  to  have  any  great  subsidence  along  a 
certain  line  of  the  earth's  crust,  from  the  accumulation  of  sediments. 
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without  producing  the  phenomena  which  are  observed  in  the  Apa- 
lacliiau  and  other  mountain  ranges. 

You  can  iiave  some  conception  of  this  process  of  folding  of  the 
inner  beds,  by  taking  a  pile  of  sheets  of  paper,  so  coniining  tlie  edges 
that  the_y  cannot  slide  one  over  the  other,  and  then  depressing  the 
centre ;  as  the  lower  sheets  assume  the  curving  direction,  the  upper 
ones  will  curve  upwards,  or  wrinkle,  in  consequence  of  the  contrac- 
tion of  the  space  between  the  edges.  An  elementary  illustration  of 
this  kind  was  formerly  used  to  show  the  effects  of  lateral  pressure  in 
the  folding  of  strata.  Now,  a  set  of  strata  of  mud  and  sand,  one  or 
two  hundred  miles  in  width,  cannot  slide  over  each  other,  as  sheets  of 
paper' do  if  left  to  themselves,  during  the  process  of  depression. 

I  have  shown,  by  the  slow  accumulation  of  tlie  sediments  and  the 
evidences  of  shallow  water,  that  the  subsidence  was  gradual ;  we  have, 
moreover,  proof  that  it  Avas  periodical ;  for  we  find  the  lower 
Ilelderberg  group  resting  unconformably  upon  the  upturned  beds  of 
the  Hudson  River  grouj),  showing  that  previous  to  the  deposition  of 
these  limestones,  there  were  foldings  and  plications  of  the  lower 
strata,  along  the  line  of  accumulation.  Subsequently  to  the  deposition 
of  the  later  formation,  there  have  been  other  periods  of  subsidence, 
and  consequently  of  folding  and  plication.  These  movements,  there- 
fore, are  not  synchronous,  nor  are  they  conformable  with  each  other ; 
and  hence  arises  much  of  the  difficulty  of  tracing  the  geological 
structure  in  disturbed  and  mountainous  regions  of  country. 

Now,  according  to  the  view  I  have  taken,  the  zone  of  greatest 
accumulation  should  ])e  that  of  the  greatest  depression  and  ultimately 
of  greatest  elevation,  and  consequently  the  foldings  of  the  strata 
would  be  more  extreme  along  that  line.  This  condition  we  find  to 
be  true ;  and  as  we  approach  the  margin  of  this  zone  of  depression, 
and  as  tlie  beds  Ijecome  gradually  thinner,  the  foldings  become  less 
extreme,  and  die  out  in  gentle  undulations  on  the  west. 

It  might,  perhaps,  be  suggested  that  these  foldings,  coming  from  tlie 
depression  and  necessary  contraction  of  the  interior  of  a  great  trough 
or  synclinal,  would  be  removed  on  their  subsequent  elevation,  and 
the  beds  might  assume  in  some  degree,  at  least,  their  original  position ; 
but  I  have  already  explained  that  tills  is  not  the  mode  of  elevation. 
The  movement  has  been  a  gradual  one  ;  for  the  restoration  of  the 
equilibrium  of  pressure  and  temperature  and  the  elevation  has  been 
continental,  and  not  local. 

Before  leaving  this  part  of  the  subject,  I  will  endeavor  to  give 
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some  explanation  of  the  origin  of  the  Iiills  and  valleys  of  this  nionn- 
tain  region. 

Had  tills  disturhed  zone  heen  elevated  above  the  ocean  level, 
without  change  or  fracture,  we  should  have  had  a  grand  series  of 
parallel,  or  nearly  parallel,  arching  ridges  formed  by  the  anticlinal 
axes.  But  this  folding  of  the  beds  has  necessarily  weakened  them 
along  the  summits  of  the  arches ;  and  in  the  slow  process  of  their 
emergence  from  beneath  the  ocean,  these  lines  have  been  the  first  to 
come  within  the  action  of  the  waves  :  the  erosion  of  the  valleys,  then 
begun,  was  continued  by  the  abrasion  of  the  broken  edges,  till  we 
have  the  broad  depressions  marking  the  place  of  nearly  all  the  anti- 
clinal axes.  In  some  instances,  where  the  beds  are  strong  and  heavy, 
the  arch  has  been  preserved  ;  and  in  others,  one  half  of  the  arch  has 
been  worn  away,  leaving  the  other  half.  As  a  consequence  of  these 
extensive  erosions  of  the  anticlinals,  the  synclinal  axes  remain  as  the 
most  prominent  parts  of  the  range ;  and  it  is  only  necessary  to  refer 
to  the  geological  sections  before  mentioned,  to  prove  this  remark. 

It  nowhere  appears  that  this  folding  or  plication  has  contributed  to 
the  altitude  of  the  mountains;  on  the  other  hand,  as  I  think  it  can 
be  shown,  the  more  extreme  this  plication,  the  more  it  will  conduce  to 
the  general  degradation  of  the  mass,  whenever  subjected  to  denuding 
agencies.  The  number  and  abruptness  of  the  foldings  will  depend 
upon  the  width  of  the  zone  depressed,  and  the  depth  of  the  depres- 
sion, Avhich  is  itself  dependent  on  the  amount  of  accumulation.  We 
have,  therefore,  this  element  of  depression  to  consider,  when  we 
compare  mountain  elevations  with  the  thickness  of  the  original 
deposition.  In  all  cases  where  the  strata  are  more  or  less  disturbed, 
a  large  proportion  of  the  sediment  constituting  the  mountain  range 
will  remain  below  the  sea-level,  as  a  necessary  consequence  of  the 
great  accumulation. 

If  the  facts  presented  warrant  the  conclusions  I  have  drawn  from 
them,  I  think  we  are  able  to  deduce  some  general  principles  in  regard 
to  the  production  of  mountain  ranges.  To  explain  the  existence  of 
any  such  range,  we  are  to  look  to  the  original  accumulation  of  matter 
along  a  certain  line  or  zone,  the  direction  of  which  will  be  the 
direction  of  the  elevation.  The  line  of  the  existing  mountain  chain 
will  be  the  course  of  the  original  transporting  current.  The  minor 
axes  or  foldings  must  be  essentially  parallel  to  the  great  synclinal 
axis  and  the  line  of  accumulation.  The  present  mountain  barriers 
are  but  the  visible  evidences  of  the  sedimentary  deposits  upon  an 
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ancient  ocean  bed ;  wliile  the  determining  causes  of  their  elevation 
existed  long  anterior  to  the  production  of  the  mountains  themselves. 
At  no  point,  nor  along  any  line  between  the  Apalachian  and  Rocky 
mountains,  could  the  same  forces  have  produced  a  mountain  chain, 
because  the  materials  of  accumulation  were  insufficient ;  and  though, 
we  may  trace  what  appears  to  be  the  gradually  subsiding  influence 
of  these  forces,  it  is  simply  in  these  instances  due  to  the  paucity  of 
material  upon  which  to  exhibit  its  effects. 

I  have  endeavored  to  trace  with  some  degree  of  detail,  the  pro- 
cesses which  have  been  going  on  through  all  this  palaeozoic  or  ancient 
life  time,  as  we  know  these  formations  in  geology  by  that  designa- 
tion. I  have  shown  you  the  results  of  the  long  continued  action  of 
gentle  operations,  without  the  intervention  of  those  violent  move- 
ments of  the  interior  forces,  or  of  catastrophes  which  are  appealed 
to  for  the  explanation  of  the  existing  conditions.  In  this  view,  the 
history  of  continental  formation  may  lose  some  of  its  exciting  interest, 
but  it  seems  to  me  to  lead  to  more  rational  opinions  concerning  the 
geological  structure  of  this  part  of  our  continent,  and  of  the  laws 
which  govern  the  distribution  and  accumulation  of  sediments  upon 
the  ocean  bed,  giving  us  finally  the  rock  formations  in  which  we  find 
the  record  of  life  upon  our  earth  from  its  beginning. 

It  may  be  said  that  these  observations  are  too  limited  to  be  made 
applicable  to  other  continental  areas  or  other  mountain  chains  ;  but  the 
same  features,  to  a  very  large  extent  at  least,  are  presented  in  tlie  old 
Laurentian  continent  and  its  mountain  ranges.  It  would  hence 
appear  safe  to  conclude  that  the  laws,  so  clearly  operating  here,  have 
operated  similarly  elsewhere,  and  that  the  process  of  continental  evolu- 
tion and  of  mountain  elevation  has  been  the  same  in  other  countries 
as  in  our  own.  • 

Turning  to  the  map  before  us,  you  will  observe  that  the  eastern 
shore  of  our  continent  is  skirted  by  a  difierent  color.  You  have 
likewise,  in  the  Connecticut  valley,  and  along  New  Jersey,  Pennsyl- 
vania, Maryland,  Virginia,  North  and  South  Carolina,  a  belt  of 
different  color,  separate  from  the  coast-line  belt,  the  whole  indicating  a 
series  of  newer  formations  than  those  forming  the  great  eastern  conti- 
nental area.  This  coast-line  belt  widens  to  the  southward,  and 
presents  a  broad  area  across  the  southern  border  of  the  United  States. 
It  extends  up  the  valley  of  the  Mississippi,  as  far  as  the  mouth  of  the 
Ohio,  westward,  througli  Arkansas  and  Missouri,  and  in  a  broad  belt 
far  up  into  Minnesota.     It  occupies  the  great  valley  and  plateau  of 
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tlie  Missouri,  for  liundreds  of  miles  in  width,  and  stretches  to  the 
west  and  southwest,  becoming  the  prevailing  color  of  the  map  in  that 
direction,  and  showing  a  great  area  occupied  by  geological  forma- 
tions, newer  than  the  coal. 

The  age  of  these  geological  foi-mations  as  determined  by  their 
fossils,  proves  that  the  entire  area  occupied  by  them  has  been  for  a 
long  period  beneath  the  waters  of  the  ocean  after  this  part  of  the 
continent  on  which  we  live  had  become  dry  land.  We  are  not  yet 
so  familiar  with  all  the  clianges  that  have  taken  place  over  this  area, 
that  we  can  indicate,  step  by  step,  the  process  which  has  at  last 
developed  this  portion  of  our  continent  fi'om  the  abyss  of  ocean 
sediment.  The  successive  formations  show  the  presence  of  all  those 
which  succeed  the  coal  formation  in  the  great  geological  scale.  The 
New  Bed  sand  stone,  or  Triassic  formation,  is  succeeded  by  the  Jurassic 
and  this  by  the  Cretaceous  and  Tertiary. 

It  is  certain,  that  in  the  Cretaceous  period,  dry  land  had  made  its 
appearance  within  this  western  ocean  ;  for  we  have  abundant  evidence 
of  this  condition  in  tlie  presence  of  land  plants,  distributed  over  wide 
areas,  and  having  a  great  north  and  south  extension,  probably 
parallel  with  the  line  of  continental  elevation. 

During  the  Tertiary  period,  it  would  seem  that  a  great  portion  of 
this  northern  and  western  area  had  been  elevated  above  the  ocean 
level,  and  was  occupied  by  immense  lakes  of  fresh  water,  which,  as 
the  continent  rose,  gave  place  to  dry  land,  with  a  fauna  and  flora  of 
peculiar  character,  extending  over  enormous  areas.  The  vegetation 
of  this  period,  it  is  true,  was  not  veiy  dissimilar  to  that  of  the  present 
in  many  respects,  but  it  carried  many  genera  of  the  more  temperate 
latitudes  of  the  present  day,  far  to  the  northward  towards  Hudson's 
Bay,  and  into  Greenland. 

You  will  perceive,  therefore,  that  this  portion  of  our  continent, 
stretching  upon  both  sides  of  the  great  Rocky  mountain  elevation, 
and  occupying  a  large  extent  of  the  adjacent  region,  is  of  very  recent 
origin.  The  crests  of  the  Rocky  mountains,  which  are  of  old  granitic 
rocks,  may  have  been  islands  in  this  ancient  sea,  yielding  by  abrasion, 
materials  to  build  up  the  modern  formations  and  the  newer  conti- 
nental area.  This  later  addition  to  our  continental  area  is,  as  you 
will  observe,  not  only  much  larger  than  the  preceding  one,  and 
including  some  portions  which  may  have  been  islands,  is  much  larger 
than  all  the  pre-existing  area. 

The  principal  point  which  I  have  endeavored  to  illustrate,  is  that 
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our  continent,  as  a  whole,  "was  not  formed  or  called  into  existence  at 
once,  nor  was  it  elevated  from  beneath  the  ocean  as  a  single  continent 
in  its  present  form  and  extent.  It  has  been  produced  step  bj  step, 
and  by  slow  accumulation  through  many  long  geological  periods. 
The  materials  of  which  it  is  composed  have  been  derived  from  the 
breaking  down  of  pre-existing  continents  and  islands,  and  the  trans- 
port and  deposit  of  the  sediments  thus  formed,  until  one  portion  after 
another  has  invaded  the  oceanic  area  and  become  dry  land.  Each 
portion  thus  rising  above  the  ocean  level  has  furnished,  through  the 
action  of  the  elements  as  I  have  shown  you,  materials  to  be  distributed 
over  the  ocean-bed  for  the  foundation  of  the  next  succeeding  dry  land, 
and  thus  by  a  process  of  destruction  and  reconstruction,  constantly 
going  on,  the  ecpiilibrium  of  the  forces  is  kept  up  ;  the  existing  state 
of  things  at  any  epoch  being  only  a  phase  preparatorj'-  to  a  subse- 
quent change. 

The  greater  changes  which  have  taken  place  are  obvious  to  all,  but 
the  intermediate  steps  or  progress  are  not  so  readily  seen.  We  speak 
of  the  geological  formations  and  their  succession  ;  but  within  all  these 
are  minor  and  less  conspicuous  changes.  We  see  among  the  formations 
termed  Silurian  and  Devonian,  some  twenty  or  thirty  different  epochs, 
each  marked  by  its  characteristic  fossils  of  fauna  and  flora,  iiidicating 
as  many  minor  changes  in  the  condition  of  the  ocean  bed.  In  the  sedi- 
ments of  each  of  these  phases,  we  have  probably  as  many  species  of 
marine  animals  as  are  now  living  along  the  coast  of  the  United  States. 
When  we  consider  that  these  various  animals  have  lived  and  died,  that 
each  has  occupied  its  place  for  successive  generations  and  for  an 
unknown  length  of  time  ;  wlien  we  consider  that  this  area  has  been 
covered  entirely  by  subsequent  deposits,  and  other  creations  have 
taken  their  place,  and  so  onward,  while  accumulations  hundreds  of  feet 
thick  have  been  spread  over  them  ;  when  we  remember  that  hundreds, 
and  even  thousaTids  of  these  generations  have  lived  and  died,  perhaps 
in  each  of  those  twenty  or  thirty  subdivisions  of  the  period,  and  thus 
onward,  fauna  after  fauna,  and  flora  nfter  flora,  through  all  these 
epochs,  you  have  at  last  an  incomprehensible  number  of  generations 
of  animals,  a  result  which  could  only  have  been  reached  by  a  process 
carried  on  for  an  indefinitely  long  period  of  time.  One  point  which  I 
have  endeavored  to  impress  upon  you  is,  that  wliile  this  has  been 
going  on,  there  has  been,  so  far  as  our  own  continent  is  concerned, 
a  constant  evolution  of  dry  land.  If  we  begin  at  the  latest  period, 
and  go  backward  through  those  preceding  it,  you  have  in  them  all  the 
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distinction  of  ocean  and  of  dry  land,  the  latest  land  being  formed  from 
the  sednnent  distributed  by  the  ocean,  until  at  last  we  trace  back 
the  continent  to  the  tin.e  Avlien  it  was  included  within  this  area  (indi- 
catmg  tiie  northern  portion).  ^ 

But  during  all  this  time  we  have  seen  nothing  of  what  has  been 
termed  in  geology  the  original  nucleus  of  the  globe  ;  nothing  of  that 
crust  of  matter  whicli  is  tlieoreticallj  supposed  to  have  been^]erived 
trom  the  slow  cooling  of  a  melted  mass:  nowhere  have  we  dis 
covered  any  portion  of  that  disrupted  primary  mass  which  has  been 
supposed  to  fornr  the  basis  ar.d  centers  of  all  mountain  ranges 
All  that  we  know,  are  stratified  rocks;  stratified  from  their 
deposition  as  sediments  in  water.  The  older  Laurentian  rocks 
are  not  only  stratified,  but  they  contain  fossils  and  pebbles  of 
pre-existmg  stratified  rocks.  The  granites  and  sienites  of  the 
Kocky  mountain  range  are  as  much  stratified,  and  as  trulv  of 
sedimentary  origin,  as  are  the  rocks  of  northern  ^^ew  York  or  ^^ew 

fx^elTof       r    "^1"   "^^'^    ^'^   '™^^^'°"^   ^'    ^"^   --^^-^1^ 
extent,  of  sedimentary  origin,  but  we  know  that  there  must  have 

been    pre-existing   sedimentary  strata,    pebbles    from    which   were 
transported  and  imbedded  in  those  sediments  now  constituting  the 
oldest  known  rocks  of  the  continent.     You  will  see,  therefore ''that 
we  go  back   not  only  as  far  as  we   can  absolutely  see  the  l-ocks 
but   still     arther,  and   we   demonstrate  that  there  are   still   earlier 
periods   when    there    were    deposits    of   sedimentary   rocks   which 
are   yet   to   be   discovered    by   geology,    of    earlier   date   than   the 
eaniest  rocks  we  know,  lower  than  the  lowest  rocks  we  yet  know 
and  these  being  stratified  rocks,  we  may  say  that  water,  from  the' 
beginning  ot  our  knowledge,  has  existed  upon  the  surface  of  the  .lobe 
We  have  then  no  knowledge  whatever  of  the  primary  nucleus  "  We 
see  that  by  the  action  of  water  materials  have  been  tmnsported  from 
one  part  of  the  surface  of  the  globe  to  another,  covering  the  former- 
ocean  beds  ..th  enormous  accumulations  of  sediment ;  which  after  a 
time,  by  this  change  in  the  relation  of  the  parts,  and  bv  the  increase 
of  .emperatu.-e  beneath  the  loaded  part,  have  risen  up\and  become 
s  ep  by  step,  islands  or  continents.    It  is  by  this  process  going  on,  ^.l 
after  age,  that  the  American  continent  has  assumed  its  preselit  f^-m 
i^ut  i  desire  to  impress  upon  you  this  one  truth:  that  we  have  not* 
in  our  geological  investigation,  succeeded  in  going  back  one  step 
beyond  the  existence  of  water  and  stratification,  one  step  toward  the 
demonstration  of  this  original  so  called  primary  nucleus,  a  nucleus  of 
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molten  matter.  So  far  as  we  have  any  knowledge  of  the  materials  in 
the  interior  of  the  globe,  they  appear  to  ns  only  as  trap-dykes  ;  and 
as  these  occnpy  but  a  very  small  area  npon  the  surface,  they  may 
have  been  derived  from  a  very  moderate  depth.  Beyond  this  the 
original  nucleus  of  our  planet  which  has  been  so  much  written  about 
in  geology,  has  produced  no  effect  upon  the  surface  of  the  earth ; 
neither  upon  its  mountain  chains,  or  any  other  of  the  great  features 
of  the  continents.  I  have  shown  that  in  the  formation  of  this 
continent,  the  materials  composing  it  have  been  derived  from  the 
breaking  down  of  pre-existing  lands  transported  and  deposited 
along  certain  lines,  or  spread  out  in  mid-ocean  and  there  accumu- 
lating more  uniforml3^  The  inequalities  upon  the  surface  of  the 
country  ai'e  not  due  to  any  special  action  along  these  lines  of 
elevation.  Those  mountain  ranges,  whether  the  Rocky  mountains 
of  the  west,  the  Apalachian  chain  of  the  east,  or  any  other  range 
of  mountains,  so  far  as  we  know  t]iem,  are  not  due  to  the  action 
of  any  special  interior  forces  operating  along  these  lines,  but  only 
to  the  greater  accumulations  on  the  bed  of  the  ocean  in  tliat 
direction,  as  1  have  shown  you  more  especially  in  regard  to  the 
Apalachian  chain.  Everywhere  the  same  law  has  prevailed  :  the  trans- 
porting power  of  the  ocean  has  deposited,  in  the  line  of  its  currents, 
larger  quantities  of  material  which  have  subsequently  been  elevated 
in  continental  form.  The  elevation  of  tlie  eastern  part  of  the  North 
American  continent  in  no  way  connected  the  production  or  elevation 
of  mountain  chains  farther  than  they  constitute  a  portion  of  the 
continental  mass.  Going  back,  then,  step  by  stej),  from  the  more 
recent  to  the  earliest  times  in  relation  to  which  we  have  any 
evidence  whatever,  we  have  no  proof  that  the  violent  action  of  the 
interior  forces  of  our  globe  has  produced  any  one  of  the  great  features 
of  its  surface,  beyond  the  volcanic  mountains.  This  idea  of  a  great 
primary  nucleus  is  onl}'"  theoretical.  From  the  earliest  geological 
history,  inferring,  from  the  trend  of  stratified  deposits,  we  learn  that 
the  ocean  currents  have  had  essentially  tlie  same  direction  as  at  the 
present  time,  moving  from  the  northward  to  the  southward,  and  that 
the  zones  of  greatest  accumulation  and  of  the  greatest  elevation  of 
our  continent  have  been  everywhere  coincident  from  the  beginning. 
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THE  PHILOSOPHY  OF  THE  OYEN. 

DEtn-EEED  WEDSESDAY  EraOTNO,  JAN.  6  1869 

Labies  a™  Wlemek:  I  shall  occupy  the  hour  that  has  been 
a»  gued  to  the  lecture  of  this  evening  i„  brie%  sketchiu.,   o     e 

•  ''X^   ''"f .,   "'  ,  ^»"  ™'»y  ™  >nake  good  bread  ?"    Our  interest 
n      The  Pulosophy  of  the  Oven,"   is  .ery  nearlv  related  "or 
nte,est  .n  the  p-ocess  of  baking,  the  oldest  branch  of  the  art  of  cook 
>g.     T^e  use  of  heat  to  increase  the  savor  and  digestibilit,-  of  food 
IS  one  of  the  distinguishing  arts  of  man.     Domestic  architecture  he 
shares  with  the  foxes  and  tlie  birds  of  the  air.     Enginee  L' 

har  to  him  on  y  m  degree.  The  beavers  build  d«ns  aud^CcH  e 
canals  and  subterranean  galleries.  The  ants  have  granarieTand 
soldiei-s,  and  slaves.  The  bees  have  a  social  organization  and  co kn  "s 
and  a  royal  head,  and  reject  the  salic  law.  fn  every  departmen  of 
inferior  animal  life  .e  find  types  of  arts  which,  more  or  less  d  ^e  oprf 
n  man,  const.tnte  evidences  of  civilization.  But  the  tvpe  of  cookh  f 
be  ongs  to  man.     Not  among  the  highest  of  the  anthroi'id  m::t:f 

::•":  tr;r„t:t^«;:'° --'^'^ ----^ep-tab.^^^^^^ 

Baking  or  i^oasf  ing  is  certainly  very  old.     In  the  winter  of  1S5.3-54 
tie  sur  ace  of  Lake  Zurich,  in  Switzerland,  was  greatly  deiressd' 

the  shoie      The  owners  of  the  adjacent  main  land  threw  up  dikes  to 
prevent  the  return  of  the  water.     In  the  mud  thus  shelteied  heaps 

leached  Di.  Ferdmand  Keller,  of  Zurich,  aud  he  hastened  to  find 
among  the  ashes  and  charcoal,  fragments  ^f  bnrned  bones    'd  its 
blackened  by  fire.     Scattered  among  these  were  implements  o    Z 
and  bone,  and  ornaments  and  weapons  of  bronze.     The  bones  w  re 
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of  both  wild  and  domestic  animals.  In  some  localities,  roasted 
■wheat  and  fragments  of  bread  were  fonnd.  Around  the  lieaps  of 
ashes  were  found  the  charred  summits  of  posts  arranged  in  circular 
form.  These  were  numerous,  and  in  double  rows,  like  houses  along 
streets.  Taking  all  the  facts  into  account,  they  were  believed  to  be 
the  remains  of  what  has  been  called  a  lacustrine  village,  which  had 
been  destroyed  by  lire.  The  charred  stumps  indicated  in  each  circle 
the  site  of  a  dwelling  erected  on  piles,  and  accessible  onl}^  by  water, 
thus  securing  protection  from  enemies.  In  the  course  of  the  four  or 
live  years  following  this  discovery  by  Dr.  Keller,  the  remains  of  not 
less  than  150  similar  villages  were  found  along  the  shores  of  the 
lakes  of  Switzerland.  "When  and  by  whom  were  they  built?  Csesar 
makes  no  mention  of  them.  The  race  that  dwelt  there  and  their 
habitations  had  already  been  swept  away.  In  the  neighborhood  of 
Salisbury,  in  England,  Avithin  the  last  two  or  three  years,  under- 
ground dwellings,  entered  each  through  a  single  hole  in  the  top,  have 
been  discovered  in  great  numbers.  On  the  floors  were  found  piles 
of  ashes  in  which  were  flint  implements  and  burned  bones.  Among 
the  latter  were  found  human  bones  scratched  like  the  other  bones 
with  sharp  flints,  and  showing  the  use  they  had  subserved  to  the 
early  Britons.  The  period  to  which  these  evidences  of  the  age  of 
the  art  of  baking  or  roasting  refer,  no  one  has  fixed.  It  certainly 
preceded  that  of  the  Roman  conquest.  Glancing  at  them  from  the 
height  of  our  present  civilization,  we  appreciate  the  progress  that 
has  been  made.  They  enable  us  to  estimate  the  development  of  a 
race,  however,  rather  than  of  the  human  family ;  for  it  is  prol table 
that  when  the  ancient  inhabitants  of  Salisbury  Plain  were  cannibals. 
Pompeii  and  Herculanffium  were  seats  of  a  brilliant,  if  not  a  noble 
civilization,  and  China  was  already  old. 

TuE  Indian  Oven. 
The  earliest  device  practised  by  the  aboriginal  inhabitants  of  our 
Atlantic  coast,  and  still  in  use  at  our  clam  bakes,  was  very  simple. 
It  consisted  of  a  shallow  hole  in  the  ground,  usually  paved  with  small 
stones.  Upon  this  paved  surface  a  fire  was  built,  and  a  mass  of 
embers  accumulated  to  heat  the  stones.  When  the  stones  had  become 
sufiiciently  heated,  the  embers  were  removed,  the  clams  heaped  in  the 
form  of  a  cone,  in  their  place,  and  covered  with  seaweed.  The  heat 
of  the  stones  relaxed  the  muscles  of  the  clams  in  contact  with  them, 
the  shells  parted,  and  water  flowed  out  to  be  instantly  converted  into 
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steam,  wliicli  in  its  turn,  opened  all  the  shells  above,  and  subjected 
the  fieshj  parts  to  a  temperature  of  212  deg.  The  lowermost  layer 
of  clams  was  subjected  to  a  heat  which  produced  destruciive  distilla- 
tion, giving  rise  to  savory  odors  which,  penetrating  the  mass  above, 
communicated  to  the  meat  a  racy  flavor  of  the  highest  acceptabilit}-, 
as  many  of  us  are  ready  to  testily.  The  oven  in  use  in  ancient  Syria, 
of  which  Sarah  on  the  plains  of  Mamre  took  advantage,  when  directed 
to  quickly  knead  three  measures  of  meal,  and  make  cakes  on  tJie  hearth 
for  the  entertainment  of  unexpected  guests,  we  may  conceive  did  not 
differ  greatly  from  our  aboriginal  device,  if  we  omit  the  seaweed. 
But  there  was  also  in  use  ajar-shaped  cavity  in  the  eartli,  cemented 
on  the  bottom  and  sides,  in  which  a  fire  was  built.  When  the  walls 
were  sufiiciently  heated,  the  embers  were  removed,  and  the  dough, 
prepared  by  mixing  crushed  wheat  and  water,  was  plastered  in  thin 
layers  on  the  sides.  This  yielded  a  sort  of  Graham  wafer,  a  kind  of 
wheaten  hoe-cake,  of  the  palatableness  of  which  many  of  our  soldiers 
during  the  late  war  can  give  testimony,  and  which  was  the  unleavened 
bread  of  the  ancients. 

The  Cottage  Ovex. 

The  elevation  of  this  hollow  structure  to  a  convenient  height  above 
the  surface  of  the  ground,  may  be  regarded  as  the  second  step  in  the 
development  of  the  oven.  This  usually  consisted  of  an  irregular 
hemispheric  cavity,  made  of  clay  or  stone  or  brick,  supported  on  a 
platform,  having  a  door  on  one  side  for  the  introduction  of  fuel  and 
the  dough  to  be  baked,  and  another  lesser  opening  on  the  top  for  the 
escape  of  smoke.  When  the  interior  walls  of  this  oven  had  been 
heated  by  the  flame  of  dried  fine  wood,  the  embers  were  removed, 
the  dough  placed  upon  the  floor  of  the  oven,  and  the  chinmey  and  door 
closed,  leaving  the  dough  to  be  baked  by  the  radiant  heat  from  the 
Avails.  This  kind  of  oven  w-as  evervAvhere  to  be  met  with,  half  a 
century  ago,  outside  the  log-houses  of  our  frontier  settlements.  As 
the  dwelling-houses  were  improved,  the  oven  was  uniformly  given  a 
place  in  the  chimney-stack,  beside  the  kitchen  fire.  In  considerable 
towns  bakeries  grew  up,  and  large  ovens,  on  the  same  general  plan  as 
the  smaller,  were  constructed.  The  objectionable  characteristic  of 
this  time-honored  oven  was  this :  from  the  moment  the  dough  was 
introduced  the  oven  began  to  cool.  The  oven  with  continuous  heat 
we  owe  to  Count  Eumford.  (Benjamin  Thompson  [Count  Eumford, 
by  patent  of  the  King  of  Bavaria],  a  native  of  Woburn,  Mass.,  attained 
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great  distinction  as  an  inventor  in  the  applications  of  heat.  He  is  best 
known  as  the  founder  of  the  Kuinford  professorship  in  Harvard  Uni- 
versity, thp:  Rnmford  medal  of  the  American  Academy,  and  the  cliief 
agent  in  the  founding  of  the  Royal  Institution  of  Great  Britain.) 
His  oven  was  an  iron  cylinder  heated  from  without,  and  provided  with  a 
supply  of  hot  air  which  might  be  regulated.  It  may  be  regarded  as 
the  gei'm  of  tlie  cooking-stove  and  range.  He  conceived  the  idea  of 
accomplishing  in  confined  space  what,  previous  to  his  time,  had  only 
been  attained  before  an  open  fire.  He  subjected  the  meat  throughout 
to  heat,  not  high  enough  to  scorch  the  surface,  until  the  interior  of 
the  pieces  had  experienced  the  requisite  modification  to  render  them 
acceptable  to  the  taste,  and  then  introduced  air  heated  to  a  tempera- 
ture that  would  promptly  brown  the  surface,  causing  the  destructive 
distillation  which  is  essential  to  produce  the  savor  of  Avell  roasted 
meats.  Tlie  meats  so  prepared  were  considered  not  inferior  to  the 
best  roast  meats  produced  by  slowly  revolving  them  before  an  open 
fire,  and  required  very  much  less  fuel. 

Improved  Ovens. 

The  brick  oven,  especially  designed  for  baking  bread,  has  been 
greatly  improved  in  the  direction  of  economy  of  fuel  and  labor.  I 
will  call  your  attention  to  the  plan  of  the  Aerotherme,  introduced 
about  a  quarter  of  a  century  ago  in  France,  which  surrounds  the  oven 
by  trunks  of  heated  air,  maintaining,  like  the  Kumford  iron  oven,  a 
constant  and  regulated  temperature.  [The  lecturer  here  explained 
several  diagrams  prepared  to  illustrate  the  operation  of  an  Aerotherme.] 
At  the  Paris  Exposition  there  were  several  mechanical  bakeries  in 
operation.  One  of  them,  a  French  device,  had  a  series  of  open  work 
shelves,  each  of  the  shape  of  a  sextant,  attached  at  the  junction  of  the 
radii  to  a  vertical  shaft,  by  means  of  which  the  shelves  could  be  swung 
over  a  bed  of  coals  or  into  heated  space,  and  kept  there  till  the  bread 
or  biscuit  was  baked,  and  then  carried  round  ^to  the  point  of  com- 
mencement to  be  discharged.  Another,  of  American  invention,  had 
the  shelves  suspended  in  a  huge,  opeii  work  cylinder,  in  which  their 
horizontality  could  be  maintained,  while,  by  the  revolution  of  the 
wheel,  they  could  be  carried  over  the  bed  of  coals,  baked  and  returned. 
The  Vienna  oven  is  an  Aerotherme,  to  which  two  important  additions 
are  made :  one  to  admit  steam  into  the  oven  during  the  process,  so  as 
to  maintain  a  moist  atmosphere  down  to  the  last  few  minutes  of 
the  1:)aking,  and  the  other  a  separate  fire  from  which  radiant  heat,  of 
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great  intensity,  may  be  tlirown  into  tlie  oven  and  reflected  from  tlie 
smooth  roof,  to  almost  instantly  redden  a  very  thin  crnst.  The 
cracker  bakery  is  a  highly  heated  trunk,  through  which  an  endless 
metallic  apron  is  made  to  carry  a  constantly  renewed  supply  of  cracker 
dough.  The  baked  crackers  are  as  regularly  discharged  from  one  end 
of  the  trunk  as  the  fresh  crackers  in  dough  are  introduced  at  the  other. 

The  Mechanical  Bakery. 
I  will  mention  only  one  other  invention  in  this  direction.  It 
contemplates  the  baking  of  a  sufficient  amount  of  bread  to  supply  a 
city  from  a  single  establishment,  and  Avas  the  work  of  a  man  whose 
name  is  familiar  to  you  from  eminent  services  in  the  art  of  war  as 
well  as  in  the  arts  of  peace,  Mr.  Hiram  Berdan.  He  conceived  the 
idea  of  an  oven  which  should  produce  all  the  loaves  of  uniform  excel- 
lence and  with  a  rapidity  before  unheard  of.  His  apparatus  may  be 
described  as  consisting  of  two  towers  filled  with  heated  air,  in  one  of 
which  was  an  elevator  always  slowly  ascending,  and  in  the  other  a 
similar  contrivance  always  slowly  descending.  On  these  was  arranged 
a  series  of  platforms  with  a  few  inches  between,  each  platform,  or 
huge  tray,  containing  a  hundred  loaves  or  more.  As  each  platform 
attained  the  summit  in  one  tower  it  was  shot  across  to  the  other 
tower,  in  which  it  descended  to  the  bottom  and  discharged  itself. 
As  soon  as  it  was  discharged  it  was  shot  across  to  the  foot  of  the 
ascending  tower  and  refilled  witli  loaves  of  dough  to  renew  its  course. 
The  time  of  ascending  and  descending  was  so  arranged  as  to  exactly 
complete  the  baking.  The  whole  series  of  movements  of  the  platform 
was  automatic,  and  carried  on  by  steam  power.  Several  of  these 
grand  ovens — the  mechanical  bakeries — were  eonstruQted  in  our  large 
cities,  and  promised  at  one  time  to  revolutionize  the  system  of  city 
bread  baking.  Precisely  why  they  did  not  succeed  I  do  not  know. 
Some  of  them  were  destroyed  by  fire,  under  circumstances  which  led 
the  proprietors  to  think  the  fires  were  the  work  of  incendiaries.  The 
establishment  first  erected  in  Boston  upon  the  plan  of  !Mr.  Berdan 
was  burned,  and  as  an  amateur  I  undertook  to  find  out  the  cause. 
I  came  to  the  conclusion  that  it  was  an  instance  of  spontaneous 
combustion,  arising  from  the  dripping  of  oil  from  an  axle  working  in 
highly  heated  space,  and  falling  on  a  mass  of  heated  sawdust.  Such 
cases  are  unfortunately  not  rare.  Bales  of  woolen  shawls,  imperfectly 
freed  of  the  oil  introduced  in  manufacture,  have  taken  fire  spontane- 
ously.    Piles  of  cotton-waste,  cotton  saturated  with  oil,  and  heaps 
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of  shavings  saturated  with  varnish  have  often  been  consumed  in  tlie 
same  manner. 

Difference  between  Baking  and  Boiling. 
A  word  or  two  of  definition  and  I  shall  proceed  to  the  subject  of 
making  bread.  Baking,  roasting,  broiling,  toasting,  frying,  stewing 
and  boiling  are  all  processes  of  cooking.  In  what  do  they  differ  ? 
In  hailing,  the  article  of  food  is  sul)jected  to  a  tempei'ature  not 
exceeding  212  deg.,  the  boiling  point  of  water.  In  frying,  it  is  sub- 
jected to  the  temperature  of  boiling  fat  or  oil,  which  may  be  500  deg. 
or  600  deg.,  the  boiling  point  of  the  fat  or  oil  employed.  In  baking, 
roasting,  broiling  and  toasting,  the  interior  temperature  rarely  exceeds 
212  deg.,  but  the  exterior  temperature  may  be  400  deg.,  or  600  deg., 
or  800  deg.  In  these,  destructive  distillation  yields  carbodiydrogens, 
which  are  agreeable  to  the  palate,  and  which  are  allied  in  composition 
to  oil  of  peppermint,  cloves,  pepper,  rose  oil,  &c.  Stewing  is  in  the 
main  a  prolonged  boiling  with  a  small  quantity  of  water,  in  which 
the  juices  are  extracted  and  subjected  to  a  modification  by  heat 
which  they  could  not  experience  when  shut  up  in  the  body  of  the 
meat.     But  I  must  hasten  to  the  art  of  making  bread. 

Bkead  feom  Wheat — Special  Yalue  of  Wheat. 

Of  all  the  cereals  wheat  is  best  suited  to  the  wants  of  man.  It 
contains  principles  of  nutrition  admirably  adapted  to  the  human 
organism.  One  pdrtion  enters  into  the  composition  of  the  vital 
tissues,  and  another  subserves  the  purposes  of  fuel  in  providing 
warmth  and  force.  Health  may  be  preserved  upon  a  diet  of  bread 
alone.  The  grain  can  be  preserved  indefinitely  long  in  sound  condi- 
tion, with  but  little  care.  Alex;uider  prepared  the  way  for  liis  con- 
quest of  India  by  sending  forwav;!  discreet  agents  Vidiose  duty  it  was 
to  accumulate  wheat  (the  corn  of  the  ancients)  along  tlie  line  of  his 
contemplated  march.  Joseph  caused  it  to  be  stored  through  seven 
years  of  plenty  to  meet  the  needs  of  Egypt  through  seven  years  of 
famine.  On  lake  Constance,  in  the  region  of  one  of  the  lacustrine 
villages,  there  was  found,  a  few  years  ago,  an  underground  granary, 
a  cement  lined  cache,  of  great  antiquity,  containing  a  hundred 
bushels  of  wheat  and  barley.  It  illustrated  the  confidence  of  tlie 
Lacustrians  that  wheat  would  keep.. 
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Flour  axd  Brax — Gluten  and  Starch. 

"When  this  grain  is  crushed  as  between  the  stones  of  a  mill  there 
results  a  reddish  gray  powder,  the  whole  meal,  which  is  made  up  of 
scales  and  dust.  These  two  products  may  be  separated  by  bolting, 
giving  on  the  one  hand  bran,  divided  in  England  into  several  grades 
of  toppings,  pollard,  etc.,  and  in  this  country  into  eonnell,  shorts, 
spouts,  coarse  and  fine  middlings,  etc.,  and  on  the  other  hand,  fine 
flour.  If  the  fine  flonr  be  intimately  mixed  with  a  small  quantity  of 
water  it  constitutes  the  elastic,  somewhat  tenacious,  substance,  with 
which  we  are  familiar  in  the  form  of  dough.  If  this  dough  be 
kneaded  in  a  gentle  stream  of  water,  the  water  will  become  milky,  and 
if  the  water  be  received  in  a  jar  there  will  settle  out  a  white  powder. 
If  the  washing  be  continued  at  length,  the  water  will  cease  to  be 
milky  and  we  shall  have  remaining  a  tough,  higlily  elastic  body, 
somewhat  like  India  rubber,  known  as  gluten.  The  white  powder 
that  has  been  separated  is  starch.  The  gluten  has  been  separated  by 
chemists  into  several  bodies  vvdiich  have  very  nearly  the  same  consti- 
tution, but  which  differ  from  each  other  somewhat  in  properties. 
These  are  albumen,  mucin,  gliadine,  conceived  to  be  the  particularly 
elastic  constituent,  and  cerealine,  to  which  Mege  Mouries  ascribed  a 
special  susceptibility  to  fermentation.  For  convenience  we  may 
regard  them  as  various  forms  of  more  or  less  perfect  gluten.  All  of 
them  contain  nitrogen  and  phosplioric  acid,  and  beside  carbon,  hydro- 
gen and  oxygen.  Starch  contains  only  carbon,  hydrogen,  and 
oxygen.  Beside  the  gluten  and  starch,  the  wheat  contains  a  little 
sugar  and  oil. 

Fermentation — Different  Kinds. 
The  chemical  properties  of  these  two  bodies — gluten  and  starch — • 
are  in  the  highest  degree  unlike.  An  acid  like  vinegar  or  lactic  acid 
(the  acid  of  sour  milk),  will  deprive  the  gluten  of  its  elasticity,  and 
in  time  convert  it  into  a  fluid.  Left  to  itself,  with  a  small,  quantity 
of  water,  the  gluten  goes  over  spontaneously  into  a  variety  of  less 
complex  bodies,  yielding  carbonic  acid,  phosphate,  lactate  and  acetate 
of  ammonia,  and  some  less  familiar  bodies,  leucin  and  tyrosin,  and 
some  volatile  sulphur  compounds.  In  time,  indeed,  it  will  become  a 
perfectly  transparent  fluid.  Starch  by  itself  would  not  change,  but  in 
contact  with  the  gluten,  as  in  flour,  it  would,  under  certain  conditions 
of  temperature  and  moisture,  yield  dextrine  (gum)  which  would 
become  sugar,  and  the  sugar  alcohol  and  carbonic  acid,   and  the 
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alcohol  acetic  acid.  Besides  these  there  are  sometimes  produced 
lactic  acid,  benzoic  acid,  formic  acid,  succinic  acid,  and  glycerine. 
These  changes  take  place  in  tlie  process  which  we  know  as  fermen- 
tation. "Wlien  one  of  them,  the  change  that  yields  carbonic  acid 
(whicli  is  a  gas)  predominates,  the  mass  of  moistened  flour  becomes 
filled  with  bubbles.  If  the  quantity  of  flour  is  large  relatively  to  the 
water  with  which  it  is  mixed,  tlie  tenacity  of  the  moistened  flour — 
the  dough — will  restrain  the  bubble,  and  so  increase  the  volume  of  the 
dough,  Now  if,  in  this  inflated  condition,  the  dough  be  placed  in  a 
hot  oven,  so  as  to  arch  over  the  outside  M'ith  a  stifle  crust,  and  heat 
the  mass  throughout,  we  shall  have  a  loaf  of  raised  bread.  But  it  will 
be  very  inferior,  mainlj'  for  the  reason  that  too  many  results  of  fermen- 
tation have  taken  place.  It  will  contain  substances  objectionable  both 
to  taste  and  smell.  We  need  only  one  of  these  results — the  ])orons 
structure.  But  we  have  in  the  dough  in  question  the  results  of  per- 
haps half-a-dozen  difierent  kinds.  Let  me  enumerate  them.  Chemists 
have  recognized  the  lactic  fermentation,  which  yields  more  especially 
lactic  acid ;  the  mucous  fermentation,  yielding  mucilage,  or  dextrine, 
or  gum ;  the  saccharine,  which  yields  sugar ;  the  alcoholic,  or  vinous, 
which  yields  alcohol  and  carbonic  acid ;  the  acetic,  yielding  acetic 
acid  or  vinegar;  the  butyric,  yielding  butyric  acid ;  and  the  putrid, 
yielding  offensive  products.  Besides  these,  there  accompanies  the 
saccharine  fermentation  in  bread  what  has  been  called  an  ammoniacal 
fermentation,  during  which  the  dough  is  dark  colored ;  and  the  vinous 
yields,  beside  alcohol  and  carbonic  acid,  certain  agreeable  essential 
oils  known  as  boquet  or  aroma.  •  Lactic  acid  abounds  in  putrid 
fermentation.  IS'ow,  extraordinary  as  this  must  appear,  that  flour  is 
capable  of  these  changes,  there  is  one  thing  more  extraordinary,  if 
l^ossible,  in  this  connection ;  and  that  is,  that  each  type  of  fer- 
mentation is  attended  by  a  special  organic  growth,  its  particular 
ferment  or  yeast  organism.  In  tlio  acetic  and  putrid  fermentations 
there  are  animal  organisms,  while  in  the  mucous,  saccharine,  and 
alcoholic  fermentations  the  organisms  are  vegetable.  These  organ- 
isms feed  on  the  ingredients  of  the  flour  to  reproduce  themselves,  and 
at  the  same  time  there  are  produced  the  chemical  compounds  due  to 
the  particular  kind  of  fermentation.  Here  is  a  diagram  of  the 
ferment  that  attends  tlie  production  of  alcohol  and  carbonic  acid, 
prepared  by  tlie  late  Prof.  Mitscherlich,  of  Berlin.  It  presents  the 
growtli  of  the  yeast  plant  from  hour  to  hour.     (Diagram  A.) 

I  have  said  that  each  ferment  plant  reproduces  itself.     It  can  do 
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this  only  at  the  expense'  of  bodies  containing  pliosplioric  acid  and 
ammonia,  like  gluten.  JSTow,  bearing  this  in  mind,  yon  will  see  how 
it  is  possible  to  eliminate  the  bad  effect  of  ferment.  Instead  of  setting 
aside  the  whole  moistened  flour  to  ferment,  you  will  take  a  small 
portion  of  a  fermenting  mass,  the  sour  dough,  full  of  germs  of  fer- 
ment, and  immerse  it  in  material  capable  of  yielding  desirable  pro- 
ducts, in  starcli,  or  gum,  or  sugar,  as  barley  malt,  or  the  starch  of 
boiled  potatoes,  in  which  there  is  a  small  amount  of  nitrogenous 
and  phosphatic  ingredients,  capable  of  feeding  the  yeast  plant.  The 
dextrine,  sucar  and  alcoholic  ferments  we  want ;  but  we  do  not  want 
the  acetic,  or  butyric  or  putrid  ferments.  We  must  pass  through  the 
ammoniacal,  which  attends  the  saccharine  fermentation.  It  ceases 
at  the  commencement  of  the  alcoholic.  The  acetic,  butyric,  putrid, 
and  one  form  of  the  lactic  fermentations  follow  the  alcoholic.  Our 
art  then  must  be  to  avoid  the  lactic  fermentation  due  to  lov.'  tem- 
perature at  the  outset.  Start  with  the  dextrine  or  mucous  fermenta- 
tion, and  go  on  steadily  through  the  saccharine  and  its  accompanying 
phase  of  the  ammoniacal,  to  the  height  of  the  alcoholic,  when  the 
ammoniacal  will  be  at  an  end,  and  stop  before  the  acetic  sets  in. 
Patience,  and  watchfulness,  and  science,  within  the  bakery  as  v^'ell 
as  out  of  it,  have  accomplished  this.  The  baker  diluted  the  ferment 
largely  with  dextrine,  sugar  or  starcli,  which  would  give  especial 
activity  to  the  ferments  resulting  in  alcohol  and  carbonic  acid,  and 
sought  to  isolate  the  yeast  plant  suited  to  this  object. 

Distillers'  ajtd  Bkewees'  Yeast. 
You  have  all  heard  of  brewers'  or  distillers'  yeast.  Let  me  tell  you 
how  they  are  produced.  When  a  mass  of  ground  rye,  or  corn,  or 
wheat,  is  brought  with  warm  water  and  the  addition  of  a  small 
quantity  of  yeast  to  a  lively  fermenation,  the  froth  is  skimmed  oH' 
and  repeatedly  washed  in  large  volumes  of  cold  water,  from  which  there 
settles  out  a  line  white  powder.  This  is  the  yeast  plant  of  the  distilleries. 
If  the  wheat,  or  rye,  or  corn,  was  sound,  the  yeast  plant  will  be  suited 
to  bread  fermentation,  but  if  it  was  sour,  or  in  any  way  defective, 
the  yeast  plant  will  carry  the  taint  to  the  dough.  The  brewers'  yeast 
is  made  with  more  care ;  crushed  rye  is  mixed  with  malt  meal  and 
fermented.  The  malt,  as  you  know,  is  nuide  from  barley  which  has 
been  steeped  in  water,  allowed  to  germinate  to  consume  most  of  its 
gluten  or  diastase,  and  convert  its  starch  into  dextrine  and  sugar,  and 
then  roasted  to  arrest  the  germinaUon.     Of  course,  the  mixture  of 
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rye  and  malt  contain  relatively  less  gluten  and  more  gum  and  sugar 
than  pure  rye  or  wheat  meal.  The  foam  from  this  fermenting  mass, 
washed  and  pressed,  is  largely  mnde  at  Rotterdam  and  exported  to 
England,  under  the  name  of  German  harm.  This  substance  is  known 
to  us,  mixed  with  l)ran  and  dried,  under  the  name  of  yeast-cakes. 
These  forms  of  ferment  have  the  advantage,  that  they  he  made  com- 
paratively pure,  that  is,  composed  of  the  yeast  plants  that  will  yield 
alcohol  and  carbonic  acid.  When  mixed  with  a  large  quantity  of 
boiled  potatoes  (chiefly  starch),  they  will  yield  precisely  what  is 
wanted  to  puff  the  bread  up,  make  it  light,  and  impart  to  it  a 
delicious  aroma  that  leaves  nothing  to  be  desired.  But  to  secure  this 
result,  wliat  must  you  be  sure  to  do?  As  tlie  acetic  and  putrid 
fermentations  follow  closely  on  the  alcoholic,  you  cannot  rely  on  your 
potato-yeast  as  a  source  of  leavening  for  more  tlian  a  very  feAV  days. 
You  must  be  prepared  to  renew  it  frequently.  The  dough  must  not 
be  allowed  to  cool,  but  must  be  maintained  at  an  even  temperature  of 
some  80  deg.  to  90  deg.,  and  when  it  has  attained  the  requisite  porosity, 
and  before  acetic  fermentation  sets,  it  must  be  placed  in  a  hot  oven. 
If  neglected,  so  as  to  permit  the  formation  of  either  acetic  or  lactic 
acid,  the  gluten  will  be  liquified  more  w  less,  its  tenacity  will  be  lost, 
and  the  bubbles  will  run  together,  producing  a  few  large  instead  of 
numerous  small  pores,  and  the  dough  will  be  liable  to  collajise,  and 
become  heavy  and  sodden. 

Alcoholic  Fermentation. 

I  assume  that  you  have  the  genuine  yeast  plant,  suited,  with  proper 
care,  to  the  ultimate  production  of  alcohol  and  carbonic  acid,  and 
these  alone;  but  when  you  take  into  account  what  shocking  com- 
pounds are  sometimes  produced,  as  beer,  or  ale,  or  whisky,  and  the 
susceptibilities  of  ferment  to  the  influences  of  temperature  and  time, 
3'ou  will  readily  understand  that  the  pure  yeast  plant  is  rather  ideal 
than  actual.  There  is  an  amusing  prejudice  in  some  parts  of  our 
country,  not  wholly  confined  to  the  less  informed  portions  of  commu- 
nities, on  the  subject  of  alcoholic  fermentation  in  bread.  In  a  report 
on  bread,  prepared  a  few  years  ago  by  a  generally  well  informed  gen- 
tleman, wlio  happened  to  be  a  clergyman  of  Massachusetts,  for  an 
annual  agricultural  festival,  the  chairman  dwelt  upon  the  duty  of 
every  j'oung  lady  to  know  how  to  make  good  bread.  It  was  quite 
easy.  It  required  attention  to  only  two  or  three  particulars :  there 
must  be  good  flour,  a  hot  oven,  and  the  fermentation  must  be  care- 
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fully  watched.  It  must  be  stopped  at  the  rujld point,  by  putting  the 
bread  in  tlie  oven,  and  the  right  point  waiJKst  le/bre  any  alcohol  was 
2J>roduced.  This  recalls  the  advertisement  of  a  baker  in  London, 
many  years  ago,  who  had  heard  for  the  first  time  that  alcohol  is  a 
product  of  panary  fermentation.  He  advertised  that  bread  leaked  by 
him  contained  none  of  the  alcohol  produced  in  the  ordinary  process 
of  fermented  bread.  He  was  followed,  a  few  days  later,  by  a  rival 
who  announced  that  he  took  no  pains  to  remove  from  his  bread  the 
alcohol  produced  in  tlie  process  of  fermentation.  (It  is  to  be  pre- 
sumed that  these  establishments  preceded  the  "  United  Metropolitan 
Hot  Muffin  and  Crumpet  Baking  and  Punctual  Delivery  Company.") 
The  quantity  of  this  important  product,  though  small  in  the  indi- 
vidual loaf,  is,  in  the  aggregate,  large.  Liel;)ig  estimates  the  annual 
amount  in  all  Germany  at  not  less  than  T,500,000  gallons  per  annum. 

Difficulties  of  gettijtg  good  Flour  and  good  Bread. 

You  do  not  need  to  be  reminded  that  with  the  philosophy  of  good 
yeast  bread,  however  clear  before  you,  the  ideal  loaf  cannot  be  made 
without  good  flour.  The  proportion  of  this,  unfortunately,  is  small. 
The  wheat  runs  the  gauntlet  from  tlie  day  it  is  lodged  in  the  ground. 
If  it  escapes  the  birds  and  is  permitted  to  germinate,  the  soil  may  be 
wanting  in  nourishment,  or  the  winter  frost  may  snap  the  tender 
roots  and  delay  the  vegetation  in  spring,  or  it  may  bo  deluged  with 
rains  or  scorched  and  blanched  with  continuous  sunshine  and  drought : 
or  preyed  upon  by  the  weevil  or  Hessian  fly ;  or  smitten  with  rust  at 
the  critical  instant  when  its  organic  activities  are  at  the  highest ;  or 
caught  by  showers  in  the  shock  and  "grown"  in  the  sheaf ;  or  not 
sufficiently  dry  when  it  goes  to  the  market;  or  soured  in  the  granary; 
or  heated  in  grinding ;  or  it  may  become  sour,  and  lumpy,  and  musty 
in  the  barrel.  After  having  escaped  all  these  dangers  it  is  dreadful  to 
think  of  its  being  poisoned  by  putrid  yeast,  or  overtaken  by  a  warm 
dog-day  atmosphere,  which  is  fatal  to  the  best  yeast,  or  forgotten  when 
passing  through  the  critical  stages  of  fermentation  and  baking.  It  is 
not  to  be  wondered  that  science  has  been  invoked  to  preserve  to  us 
this  invaluable  grain  and  conduct  it  through  the  changes  that  are  to 
give  us  bread.  Thenard,  Bossingault,  Dumas,  Payen,  Megemouries, 
and  others  in  France ;  Liebig,  Knapp,  Krocker,  Mitscherlich,  and 
others  in  Germany,  and  Thompson,  Hassall,  Pereira,  Dauglish, 
Odling,  and  others  in  England,  have  lent  their  aid.     The  best  bread 
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of  Paris,  Yierma,*  and  London,  may  be  regarded  as  in  some  degi'ee 
the  frnit  of  this  labor,  though  the  larger  share  of  the  credit  is  due  to 
the  bakers  and  skillful  houseM'ives  who  have  mastered  the  unwritten 
science  and  art  that  lie  at  the  foundation  of  their  success.  But  there 
is  a  class  of  difficulties  which  battle  the  efforts  of  seientiiic  men  to 
remove.  I  have  mentioned  the  scarcity  of  good  flour.  The  best  of 
bread,  like  the  best  of  anything  is  costly.  There  is  the  intelligence 
of  the  cook,  which  may  be  of  a  high  order,  and  yet  may  be  less 
important  than  lidelity  to  the  rules  of  the  art  of  making  bread. 
There  must  be  good  yeast.  The  flour,  and  water,  and  yeast  must  be 
thoroughly  kneaded.  An  apparatus,  driven  by  steam  power,  was 
invented  by  Mr.  Clayton,  of  England,  suited  to  a  large  bakery ;  but 
the  human  hand  is  more  than  a  match  for  it,  in  excellence  of  product, 
and  the  kneading  trough  has  the  advantage  of  simplicity.  The  late 
President  Felton,  of  Harvard  College,  used  to  relate  that  when, 
traveling  in  Albania,  he  came  with  his  guide  upon  a  mountain  hut, 
through  the  door  of  which  he  saw  a  woman  rocking  her  infant  in  a 
wooden  trough.  The  guide  asked  for  refreshment.  The  baby  was 
instantly  rolled  out  upon  the  floor,  a  measure  of  flour  and  another  of 
water  were  poured  into  the  trough,  and  speedily  fashioned  into  a 
loaf,  to  be  placed  upon  the  hearthstone  to  bake.  Mr.  Felton  said  the 
bread  was  eaten  with  a  relish,  but  he  was  puzzled  for  a  long  time, 
with  a  metaphysical  problem  which  arose  at  the  time,  and  which  he 
had  never  been  able  satisfactorily  to  solve,  "Whether  he  had  seen 
flour  and  water  fashioned  into  dough  in  a  cradle  or  a  baby  rocked  in 
a  kneading-trough." 

Use  of  Alum,  Blue  Titkiol,  and  Lbie  Water. 

I  was  speaking  of  the  dilHeulties  of  obtaining  good  yeast  bread. 
The  bubbles  produced  by  fermentation  sometimes  run  together,  as  I 

*  A  friciul  has  said  to  me  that  he  hoped  I  v.-ould  tell  how  the  famous  Vienna  white  bread  Is  made. 
In  the  first  place,  great  care  is  taken  in  the  preparation  of  the  flour.  Scrupulous  neatness  and  cleau- 
iiness  are  observed  in  all  the  processes  of  preparing  the  j-east  and  dough.  The  dough  is  placed  in  an 
oven  somewhat  of  the  type  of  the  aerotherrae— that  is  surrounded  by  currents  of  heated  air,  main- 
taining a  uniform  temperature  of  about  380  deg.  By  an  arrangement  of  steam  pipes,  jets  of  steam 
arc  introduced  into  .the  oveu  to  maintain  an  atmosphere  saturated  with  moisture,  and  so  retard  the 
evaporation  of  water  from  the  loaf  during  all  the  early  part  of  the  baking.  When  the  loaf  has 
attained  its  fullest  distcnsiou  and  is  penetrated  by  myriads  of  minute  pores,  the  steam  is  shut  off, 
and  a  side  door,  communicating  with  a  separate  Arc  from  that  which  heats  the  oven,  is  opened. 
From  this  the  heat  of  an  intense  blaze  is  flashed  into  the  oven  to  be  reflected  from  the  low,  glazed 
tile  roof,  and  give  that  exquisite  delicate  red  tint  to  the  surface,  so  much  admired,  and  at  the  same 
time  charge  the  thin  crust  with  an  aroma  which  is  the  product  of  roasting— an  essential  oil— most 
grateful  to  the  palate.  This  part  of  the  operation  is  brief,  and  is  watched  through  a  glass  window. 
When  complete  the  loaves  are  taken  from  the  tins  and  immediately  varnished  with  warm  milk,  or 
water,  with  which  a  little  good  melted  butter  has  been  incorporated.  The  water  of  the  milk  quickly 
evaporates,  and  leaves  &  fine  glazed  surface. 
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have  said,  the  ghiten  having  become  semi-fluid.  Ahim  has  been  and 
is  Largely  used  to  prevent  this  change.  It  stiflens  the  ghiten.  It  is 
possible,  also,  that  it  serves  to  neutralize  the  ammonia  that  attends 
saccharine  fermentation,  and  prevent  the  darkening  afl:ect  of  the 
alkali  on  the  bread.  Sulphate  of  copper  has  been  used — a  more 
aetive  poison.  Liebig  proposed  the  use  of  lime-water,  wliich  is  harm- 
less, and  accomplishes  the  same  end  of  stiffening  the  gluten.  There 
is  the  habit  of  having  the  dough  wait  on  the  oven,  whereas  the  oven 
should  be  hot  and  the  dough  in  proper  condition  at  the  same  instant. 
Then  there  is  the  weary  brain  which  may  fail  to  respond  to  the  neces- 
sities of  the  loaf,  if  it  is  to  be  good.  All  or  most  of  these  difficulties 
attend  on  achieving  with  yeast  the  single  quality  of  cellular  structure 
in  the  loaf. 

Substitutes  fok  Ferment.. 
The  chemist,  satisfied  of  this  truth,  turned  his  attention,  long  ago, 
to  affecting  this  result  by  more  purely  chemical  means.  Half  a  cen- 
tury since,  and  more,  bicarbonate  of  soda  w^as  intimately  mixed  with 
flour,  and  this  mixture  wet  into  dough  with  diluted  hydrochloric  acid. 
This  gave  carbonic  acid  to  puff  up  the  dough  and  common  salt  to 
flavor  the  bread.  Dr.  AVhiting,  of  England,  worked  to  improve  this 
process,  and  Dr.  Thompson  estimated  the  saving  of  flour  by  avoiding 
the  loss  due  to  fermentation  at  from  eight  to  ten  per  cent.  Mr. 
Sewall,  in  1848,  mixed  one  per  cent  of  strong  hydrocliloric  acid  with 
flour,  and  an  equivalent  of  bicarbonate  of  soda.  This  mixture  was  a 
self-raising  flour,  which  would  keep  for  some  days.  Liebig  has 
recently  proposed  these  ingredients  to  improve  the  black  rye  and 
wheat  bread  of  Germany.  Long  ago,  sour  milk  (lactic  acid)  and 
allcaline  carbonates  were  used  in  this  country  to  make  quick  bread 
and  biscuit.  There  was  a  difliculty  in  this  mode,  in  that  the  sour 
milk  was  not  always  uniformly  acid,  and  there  was  a  chance  of  an 
excess  of  alkaline,  which  discolored  tlie  bread.  Many  years  since, 
tartaric  acid  was  used,  and  more  recently  cream  tartar — another  form 
of  tartaric  acid — ^has  come  into  extensive  use  as  a  substitute  for  the 
muriatic  or  hydrochloric  acid.  These  acids  all  act  to  withdraw  the 
alkali  from  the  carbonate,  and  liberate  carbonic  acid.  This  formula 
will  illustrate  the  action  of  the  acid  :  Hj^drochloric  acid  plus  carbonate 
of  soda  equals  chloride  of  sodium  (common  salt)  plus  carbonic  acid. 
Tartaric  acid  would  give  tartrate  of  soda  and  carbonic  acid ;  and 
lactic  acid,  lactate  of  soda  and  carbonic  ticid.     Some  of  these  forms  of 
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leavcnino;  agents  arc  familiar  to  you  under  tlie  name  of  yeast  powders 
or  baking  powders.  The  leaking  powders  composed  of  pure  cream  tar- 
tar and  bicarbonate  of  soda  are  of  great  convenience,  and  trust-worthy. 

Akkated  Bread. 
Another  method  of  securing  the  cclhdar  structure  to  the  lo:if,  was 
perfected  by  Dr.  Dauglish,  ot'  London.  He  kneaded  the  dough 
under  pressure,  with  water  charged  with  carbonic  acid,  soda  water. 
On  issuing  from  the  kneading  macliine  the  loaves  expanded,  from  the 
diminished  pressure  and  expanded  still  more  on  being  placed  in  the 
oven,  to  which  they  were  iimnediately  consigned.  Made  from 
thoroughly  good,  fresh  flour,  this  bread  is  very  palatable,  but  it  com- 
petes at  a  disadvantage,  with  the  yeast  baker,  since  he  can  disguise  the 
must  of  inferior  flour  with,  the  odors  of  his  ferment ;  and  thus  pro- 
duce a  cheaper  bread. 

TuE  Kew  Method. 
I  have  now  to  invite  your  attention  to  an  invention  which  has 
occupied  many  years  of  time,  and  involved  much  of  thought,  not  to 
say  of  more  material  agencies  to  develop,  and  as  you  might  think  me 
disposed  to  take  advantage  of  the  author,  if  I  concealed  his  name 
from  you,  I  propose  to  treat  him  as  I  have  his  scientific  brethren,  and 
say  that  somewhere  in  1S52  I  commenced  a  series  of  researches, 
which  have  resulted  in  what  I  believe  to  be  a  valuable  addition  to 
the  art  of  making  bread.  It  is  well  known,  tliat  bread  made  from 
unbolted  meal  is  more  nutritious  than  bread  made  from  fine  flour. 
Analysis  shows  us  why.  If  we  examine  with  the  aid  of  the  chemist, 
the  tissues  and  juices  of  the  body,  we  find,  vrith  the  great  German 
savan,  not  only  is  it  true  that  "  Ohne  phosphor,  kein  gedanke,"  with- 
out phosphorus  there  is  no  thought ;  1)ut  more  than  this  :  wit/(outj)hos- 
phoric  acid  th/^re  is  no  life.  Every  animal  tissue,  when  burned,  yields 
phosphoric  acid.  This  is  true,  not  alone  of  the  bones  and  the  teeth,  but 
of  the  muscles,  the  secretory  organs,  the  basement  membrane,  the 
connective  tissues,  the  brain,  spirial  cord,  and  nerves,  and  the  plastic 
juices.  This  phosphoric  acid  is  wasted  M'itli  every  effort.  "  AVhile  we 
think  we  die."  The  phosphoric  acid  must  be  renewed  through  food. 
"Wheat  contains  it.  Nearly  fifty  per  cent  of  its  ashes  is  phos])horic 
acid.  But  the  finer  flour  contains  relatively  but  little.  Meyer,  a 
German  chemist,  to  whom  we  are  indebted  for  the  most  exhaustive 
research  on  this  subject,  gives  to  common  millers'  bran  fourteen  times 
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Dia.  S. 

Dia.  B  exhibits  tlie  wlieat-graiu  or  kernel  of  the  natural  size,  presenting  the  grooved  side  and 
reverse,  and  cross  section ;  also  a  cross  section  magnified  to  18  diameters,  and  displaying  the  bran- 
coats,  gluten-coat  and  starch-cells. 
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Dia.  C  exhibits  the  arrangement  of  the  successive  coats,  including  the  gluten  and  gluten-cells, 
more  or  less  of  each  coat  being  removed,  eo  as  to  display  the  order  of  Buccesslon.  Magnified  to 
150  diameters.    The  coats  1 1  are  readily  separated  with  a  moist  cloth. 


Fig.  2. 


Dia.  D  presents;  a  portion  of  »  transverse  section  of  white  wheat,  maynitietl  to  150  diameters. 
1  1  are  the  coats  of  outer  true  bran ;  2  is  the  inner  coat  of  tnie  bran ;  3  is  a  thin  fihny  coat  covering 
the  gluten-cells ;  4,  cellulose  containing  gluten  ;  5.  sacs  of  gluten  :  6,  starcli-cells. 

Fig.  5. 


ma.  JE. 

Outline  drawing  of  a  portion  of  a  longitudinal  section  of  Miller'n  Bran.  i\\ioi\  a  scale  of  150  diam- 
eters. This  is  an  accurate  drawing,  under  a  camera  lucida,  and  shows  the  great  loss  of  nutritious 
matter  in  ordinary  iRller's  Bran.  1,  outer  true  bran  ;  2,  inner  true  bran  :  a,  thin  membranous  coat ; 
4,  coat  containing  gluten-cells  ;  5,  gluten-sacs,  in  outline ;  6  0,  starch-cells,  in  outline, 

Jig.  3. 


This  is  a  companion  drawing  to  Fig.  5.  and  presents  a  transverse  section  of  MiUej-^sBran. 


Scientific  Lectures.  113 

as  miicli  pliosplioric  acid  as  is  found  in  an  equal  weight  of  fine  flour. 
Let  us  see  why  this  should  be  so. 

If  you  cut  a  grain  of  wheat  in  halves,  at  right-angles  to  its  length, 
and  expqse  the  fresh  surface  to  the  action  of  a  solution  of  a  salt  of 
copper  as  amnionio-sulphate  of  copper,  after  a  few  hours  you  will 
observe  that  a  narrow  belt  very  near  the  outside  of  the  section 
exposed  by  the  knife  has  become  green.  This  green  is  due  to  the 
formation  Qi phosphate  of  copper.  Within  this  belt  or  circlet  of  beads 
the  color  will  liave  been  very  slightly  changed;  the  phosphoric  acid 
and  the  gluten  of  which  it  is  a  part,  are  confined  to  this  layer  near 
the  envelope.  If  j^ou  moisten  plump  grains  of  wheat  and  rub  them 
between  the  folds  of  a  coarse  towel,  you  will,  in  a  little  time,  sepa- 
rate from  each  berry  a  thin,  straw-like  envelope,  which  contains  little 
or  no  nutritive  material.  This  is  the  outer,  true  bran.  If  you 
examine  the  layer  next  beneath,  you  will  find  it  composed  of  tubular 
bundles,  laid  side  by  side  like  cigars  spread  out  on  a  table.  It  lias 
been  called  the  cigar  coat,  and  is  the  inner,  true  bran.  JSText  within 
is  a  delicate  gauze-like  coat,  not  continuous,  and  very  thin ;  and 
beyond  is  a  layer  smooth  on  tlie  outside,  but  filled  on  the  inside  with 
cells,  that  suggest  a  honey  comb,  a  single  layer  of  cells  in  thickness. 
These  cells  are  occupied,  each  with  a  little  sack  containing  gluten, 
and  constitute  the  gluten  coat,  seen  as  a  row  of  beads  in  the  section 
just  described.  Beyond  the  gluten  coat  to  the  heart  of  the  grain  is 
a  mass  of  starch  granules,  supported  in  an  open  texture  of  cellular 
tissue.  These  diagrams  will  illustrate  the  succession  of  coats.  (Dia- 
grani  B  and  0,  and  explanation.) 

Here  is  a  diagram  of  a  section  of  miller's  bran,  more  magnified, 
and  another  made  at  right  angles  to  the  first,  in  which  you  have  the 
cigar  tubes  opened  by  the  slicing  of  the  knife.  (Diagram  D  and  E, 
and  explanation.) 

If  you  expose  the  cross  section  of  the  berry  to  the  action  of  a  solu- 
tion of  iodine,  you  will  find  that  all  within  the  row  of  beads  of 
gluten  will  become  blue.  This  is  the  characteristic  reaction  of  starch. 
The  gluten  you  have  noticed  is  confined  to  the  enveloj)e  of  the 
grain,  and  you  will  see  at  once  why,  in  grinding  and  bolting,  the 
adhesion  of  the  gluten  layer  to  the  outer  coats  of  bran  proper  should 
cause  it  to  be  separated  from  the  fine  flour  in  bolting.  But  a  small 
proportion  of  the  phosphatic  ingredients  is  found  in  the  starch,  so  that 
most  of  the  gluten  which  the  fine  flour  contains  is  due  to  the  partial 
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crushing  of  the  gluten  coat,  by  -wliich  portions  of  it  are  made  fine 
enough  to  pass  tln-ough  the  bolt,  to  be  mingled  with  tlie  iiour, 

Impoetance  of  PnospHOKic  Acid  in  Bkead. 

Important  as  this  phosphoric  acid  is  —  as  shown  from  the  superior 
healthfulness  of  bread  made  from  whole  meal  —  of  the  pumper-nickel 
of  Westphalia,  which  is  made  of  whole  meal  of  rye  and  wheat,  and  of 
the  black  bread  of  the  Prussian,  Austrian,  and  Russian  peasantry  and 
soldiers ;  and  useful  as  it  is  known  to  be  as  a  remedial  agent,  where 
the  food  is  deficient  in  phosphates ;  important  as  its  presence  in  food 
is,  it  was  obviously  of  great  moment  to  attempt  its  restoration  to  line 
flour.  Since  my  labors  began  in  this  field,  Mege  JMouries  and  others, 
in  Europe,  have  attempted  to  extract  the  gluten  as  a  whole,  and 
incorporate  it  with  the  flour  in  the  process  of  making  fermented 
bread.  The  task  was  beset  with  numerous  difficulties,  involving, 
among  other  things,  a  mill  and  bakery  in  the  same  establishment, 
and  has  met  with  little  success.  I  conceived  the  idea  of  obtaining 
the  phosphoric  acid  in  the  form  of  a  powder  that  should  be  without 
attraction  for  atmospheric  moisture,  and  which  could  be  mixed  with 
its  equivalent  of  bicarbonate  of  soda,  and  then  with  flour,  so  that  on 
stirring  the  prepared  flour  with  water  the  phosphoric  acid  should 
dissolve  and  combine  with  the  soda,  and  thus  liberate  the  carbonic 
acid  to  inflate  the  dough.  Could  this  idea  be  carried  out,  I  foresaw 
that  there  would  be  gained  all  the  conveniences  of  quick  bread,  the 
annoyances  and  uncertainties  of  making  good  bread  in  the  use  of 
yeast  would  be  averted,  and  the  most  important  nutritive  principle 
oi  the  wheat,  which  has  in  great  measure  been  lost  in  bolting,  would 
be  restored  to  the  flour  and  to  the  bread.  Let  me  take  a  moment  to 
stir  some  self-leavening  flour  and  water  together  for  a  loaf  of  bread, 
and  place  it  in  the  oven. 

ISTew  Discovery. 

"While  the  sample  is  baking,  I  will  mention  a  discovery  I  have 
made  during  the  last  summer,  which  bears  upon  the  significance  of 
phosphoric  acid.  Two  or  three  years  ago  Liebreich,  a  German 
chemist,  discovered  that  the  crystallized  fatty  body  obtained  by  treating 
the  brain  with  alcohol  is  a  grand  phosphate- in  Avhich  there  is  present 
beside  phosphoric  acid,  cerebrin — a  peculiar  fatty  body  containing 
nitrogen — olein,  margarin,  and  stearin,  with  wliich  you  are  all  familiar 
as  constituents  of  tallow,  lard  or  butter,  glycerine,  and  a  curious 
ammonia  in  wliich  one  atom  of  hydrogen  is  replaced  by  the  radical 
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of  alcoliol,  and  tlie  other  three  by  three  molecules  of  the  radical  of 
"wood  spirit,  a  kind  of  alcohol.  This  remarkably  complex  body  has 
been  found  in  the  yellow  of  the  egg,  and  in  the  blood  corpuscles  and 
plasma,  and  in  some  grains.  The  discoverer  called  it  protagon.  As  this 
body  is  an  important  constituent  of  the  brain,  it  occurred  to  me 
that  as  the  cliicken  must  derive  the  protagon  of  its  brain  from  the 
yolk  of  the  egg,  the  calf  must  derive  the  protagon  of  its  brain  from 
the  milk  of  the  cow,  and  I  ought  to  find  it  in  the  oily  constituent  of 
the  milk,  namely  in  the  butter.  I  selected  a  fine  sample  of  butter, 
dissolved  it  in  ether,  leaving  behind  the  salts  of  the  milk  and  any 
lingering  casein  and  sugar  of  the  buttermilk,  and  examined  the  ether 
solution  for  phosphoric  acid.  My  expectations  were  realized.  I 
found  phosphoric  acid.  It  was  nataral  now  to  look  in  the  ethereal 
extract  of  green  grass  and  clover  on  which  the  cows  feed.  I  did,  and 
found  phosphoric  acid.  I  then  pushed  my  examinations  to  the  green 
leaves  of  vines,  flowering  plants,  shrubs,  fruit  and  ornamental  trees, 
and  finding  phosphoric  acid  everywhere  in  the  ether  extract  of  green 
leaves,  I  came  to  the  conclusion  that  phosphoric  acid  is  a  normal 
constituent  of  chlorophyl  as  well  as  of  butter.  The  chlorophyl  of 
the  leaves  has  long  been  regarded  as  the  chief  seat  of  the  agencies 
which  produce  the  vegetable  organism,  and  no  one  can  doubt  the 
important  share  the  phosphoric  acid  plays  in  it.  The  advantage  of 
turning  under  a  clover  crop  to  give  fertility  to  a  soil  seemed  to  have 
a  new  explanation.  So,  too,  tlie  value  of  a  compost  of  leaves,  or 
forest  mould.  The  value  of  phosphatic  fertilizers  has  long  been 
known.  Kow,  if  phosphoric  acid  is  so  important  to  the  vegetable 
organism,  it  no  longer  surprises  us  tliat  it  is  so  universally  present  in 
animal  tissues  and  juices,  and  so  essential  a  constituent  of  food.  But 
I  must  retm'n. 

SELE-LEAVEIS'mG   FlODE. 

I  found  that  phosphoric  acid,  by  combining  with  it  a  small  proj^or- 
tion  of  lime,  might  be  placed  in  a  condition  to  have  no  affinity  for 
atmospheric  moisture,  and  thus  by  diluting  it  with  a  dry  powder,  like 
starch,  it  might  easily  be  made  pulverulent,  and  then  as  a  powder 
intimately  mixed  VN'itli  flour.  AV^hen,  to  this  flour,  bicarbonate  of  soda 
was  added,  in  quantities  sufficient  to  neutralize  the  phosphoric  acid, 
and  the  whole  was  intimately  mixed,  tiiere  was  produced  what  might 
be  called  self-raising  or  self-leavening  flour.  On  stirring  this  prepared 
flour  with  water,  the  phosphoric  acid  would  dissolve  and  combine 
"with  the  ssoda  to  liberate  the  carbonic  acid  and  puff  up  the  dough, 
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leaving  phosphates  of  lime  and  soda  in  the  bread.  There  remained 
one  thing  more.  The  phosphoric  acid  in  the  normal  wlieat  is  largely 
combined  with  potassa.  Of  the  ash  which  burned  wheat  leaves, 
nearly  iifty  per  cent  is  phosphoric  acid,  and  about  thirty  per  cent  is 
potassa,  with  small  amounts,  relatively,  of  lime,  magnesia,  so<la,  silica, 
and  iron.  That  my  self-leavening  flour  might  contain  phosphate  of 
potassa,  I  prepared  my  phosphoric  acid,  in  combination  with  potassa 
and  lime,  or  taking  the  acid  phosphate  of  lime  I  added  chloride  of 
potassum  to  the  self-leavening  flour,  which,  besides  furnishing  phos- 
phate of  potassa  on  the  addition  of  water,  set  free  liydrochloric  acid. 
The  hydrochloric  acid  being  more  soluble,  acted  more  promptly  on 
the  bicarbonate  of  soda,  producing  chloride  of  sodium  (common  salt), 
and  setting  free  the  carbonic  acid  to  inflate  the  dough.  Thus  consti- 
tuted, the  self-raising  flour  has,  in  most  respects,  very  nearly  the 
nutritive  value  of.  the  normal  wheat,  without  the  inferior  color,  and 
the  liability  to  rapidly  sour  of  the  whole  wheaten  meal.  You  will 
pardon  me,  I  am  sure,  if  I  read  to  you  an  extract  from  a  letter  of 
Baron  Liebig,  to  whom  the  world  is  more  indebted  than  to  any  living 
scientific  man,  and  who  has  given  great  attention  to  this  subject. 
He  wrote  me  some  time  since  as  follows:  ''^  I  consider  this  one  of  the 
most  iiseful  gifts  which  science  has  made  to  inankind.  It  is  certain 
that  the  nid)'itive  value  of  flour  vnll  l)e  increased,  ten  per  cent  hy  your 
phosphatic  hread  preparation^  and  the  result  is  precisely  the  same  as 
if  the  fertility  of  our  wheat  fields  had  been  increased  hy  that  amount. 
What  a  wonderful  result  is  this  .^" 

Obsctjke  Phenomena  of  Beead. 
"Wliile  my  bread  continues  to  bake,  let  me  direct  your  attention  to 
two  or  three  points,  which  have  been  regarded  as  obscure,  but  which 
it  has  been  my  fortune  in  some  degree  to  clear  up.  What  are  the 
changes  that  attend  the  conversion  of  flour  into  bread  ?  We  liave 
already  seen  that  the  flour  is  composed  of  gluten  and  starch,  and 
glanced  at  the  changes  produced  by  fermentation.  When  starch  is 
examined  with  the  microscope,  it  is  found  to  consist  of  little  sacs, 
sometimes  groups  of  them  aggregated  together,  which  sacs  are  com- 
posed of  homogeneous  membrane,  suggesting  collodion  in  appearance, 
w-ithin  which  the  granules  of  starch  proper  are  deposited.  If  you 
subject  these  starch  sacs  to  heat,  they  burst  open,  and  then  if  the 
starch  granules  come  in  contact  with  water,  they  liquify  to  form  fluid 
starch,  a  sort  of  mucilage.  These  diagrams  will  illustrate  what  I  have 
said.     (Diagram  F.)     If,  in  this  condition  of  mucilage,  the  starch  be 
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peniiitted  to  dry  down,  it  leaves  a  hard,  transparent,  glassy  substance, 
wliich  requires  considerable  time  to  again  dissolve  in  water.  Now, 
this  is  true,  whether  the  change  occurs  Avithin  the  loaf  or  without. 
T^e  see  at  once  the  necessity  of  heating  the  loaf,  in  the  process  of 
baking,  to  a  temperature  of  212  deg.  throughout.  The  starch  sacs 
must  be  burst,  and  the  starch  granules  moistened  and  resolved  into 
mucilage,  to  render  the  bread  palatable.  The  heat  must  penetrate 
throughout  the  loaf  to  expand  the  gas  bubbles,  and  thus  increase  the 
lightness  of  the  bread,  and,  finally,  it  is  essential  to  arrest  and  destroy 
the  ferment.  But  what  does  the  heat  do  to  the  outside  of  the  loaf? 
It  dehydrates  and  stiffens  the  gluten,  of  course.  But  it  does  more. 
It  roasts  the  gluten  and  starch  at  and  near  the  surface,  giving  rise  to  • 
grateful  aromas  and  a  beautiful  reddish  tint,  if  not  carried  too  far. 
The  starch  becomes  dextrine,  or  British  gum,  and  the  loaf  is  arched 
over  to  prevent  the  collapsing  of  the  loaf,  which  heat  and  the  last 
eftects  of  fermentation  have  expanded  to  its  full  capacity.  Some 
chemists  have  ascribed  the  delicate  red  tint,  which  carefully  regulated 
heat  will  produce  on  bread  and  pastry,  to  assamar,  a  body  discovered 
by  Reichenbach.  I  once  obtained  a  liquid  of  an  exquisite  rosanaline 
color,  by  heating,  to  the  temperature  of  destructive  distillation,  a  mix- 
ture of  dried  flour  with  soda  lime.  It  is  probable  that  this  body, 
whatever  it  may  be,  is  present  in  the  crust  of  bread. 

Dextkine  oe  Gum  in  the  Ceust. 

You  all  know,  or,  at  least,  all  who  have  ever  had  anything  to  do 
with  the  baking  of  bread,  how  hazardous  it  is  to  leave  a  loaf  in  the 
baking  tin  after  it  is  taken  from  the  oven.  It  should  be  instantly 
removed,  as  3'ou  are  aware,  siiice  if  this  is  neglected,  the  surface  of 
the  loaf  becomes  moist  and  adhesive.  This  is  due  to  the  formation 
of  roasted  starch  or  British  gum  in  the  crust.  At  the  conclusion  of 
the  baking  process  the  loaf  is  exhaling  steam.  If  it  remains  in  the 
pan,  as  the  latter  cools,  the  steam  condenses  to  water  at  the  surface  of 
tlie  loaf,  and  liquifies  the  roasted  starch,  converting  it  into  mucilage. 
The  adhesive  nature  of  this  substance,  which  makes  it  so  useful  in 
the  arts,  was  discovered,  it  is  said,  by  accident,  A  flouring  mill 
somewhere  in  England  burned  down,  and  quantities  of  wheat  were 
roasted.  It  was  noticed  that  the  water  that  drained  away  from  one 
of  the  piles  of  roasted  wheat  was  sticky.  When  the  British  govern- 
ment instituted  the  penny  post  and  the  use  of  letter-stamps,  the  post- 
ofiice  department  used  this  mucilage  to  secure   the  adhesion  of  the 
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stamps.  This  was  a  great  convenience,  and  some  persons  to  whom, 
as  to,  the  general  public,  the  nature  of  the  adhesive  material  was  not 
known,  sought  to  find  out  the  secret..  Tlie  government  officers  were 
reticent.  At  length  an  enterprizing  contributor  to  a  provincial 
newspaper  announced  that  an  analysis  of  the  material  had  revealed 
in  the  stamps  the  presence  of — arsenic!  The  newspaper  article  ran 
the  rounds  of  the  press,  and  so  alarmed  the  people  wlio  had  been 
innocently  applying  their  tongues  to  the  gummed  surfaces,  that  the 
Government  was  compelled  to  come  out  with  the  statement  that  the 
preparation  was  simply  British  gum. 

What  is  Stale  Bread? 

There  is  a  peculiar  quality  which  bread  acquires  after  a  day  or  two 
which  we  recognize  in  calling  it  stale.  It  is  said  to  be  more  healthy 
than  fresh  bread.  Such  bread  may  be  freshened  by  placing  it  for  a 
few  moments  in  an  oven,  or  by  toasting.  Let  me  tell  you  why  it  is 
believed  to  be  more  healthy,  though  less  palatable.  Fermented 
bread,  at  the  temperature  of  212  deg.  still  contains  the  germs  of 
ferment.  If  taken  into  a  sensitive  stomach  while  still  warm,  it  is 
conceived  that  some  of  these  ferment  producing  spores  or  seeds  find 
their  way  into  the  circulation,  and  there  produce  decomposition  of 
surrounding  fluids.  These  phenomena  of  fermentation  are  conceived 
to  be  mainly  dynamic — that  is,  one  complex  body  falling  apart  com- 
municates a  blow  to  a  neighboring  complex  body  and  separates  it 
into  less  complex  forms.  This  is  no  more  true  of  the  effect  of  ferment 
in  the  percussion  which  flashes  sugar  into  alcohol  and  carbonic  acid 
than,  it  is  believed,  it  is  of  ferment  in  breaking  up  the  delicate  and 
elaborate  organic  compounds  which  are  built  up  in  the  processes  of 
diiirestion.  If  the  bread  be  left  to  drv  and  become  cold,  most  of  these 
germs  of  ferment  plants  die.  In  a  moist  and  ^varm  place  they  con- 
tinue to  live  much  longer,  and,  besides,  the  bread  becomes  covered 
with  and  penetrated  by  mold,  which  is  a  kindred  vegetable  organism, 
I  may  mention  that  bread  made  from  self-leavened  flour,  without  the 
use  of  ferment,  may  be  eaten  while  fresh  and  hot  with  impunity.  It 
is  no  more  likely  to  do  harm  to  any  digestive  apparatus,  however 
sensitive,  than  hot  beefsteak.  Moreover,  it  is  much  less  liable  to 
mold  in  damp  weather.  But  what  is  stale  bread?  Boussingault, 
some  years  ago,  undertook  the  solution  of  this  problem.  lie  first 
showed  that  to  become  stale  was  not  necessarily,  as  had  been  previ- 
ously supposed,  attended  with  a  loss  of  weight,  as  of  water.     Ke 
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cooled  bread  in  hermetically  sealed  spaces  and  it  became  stale.  He 
then  sealed  stale  bread  in  a  metallic  tube  and  heated  it.  It  became 
fresh,  and  again  stale  on  cooling.  He  repeated  the  process,  in  all 
forty  times,  with  the  same  sample,  alternately  heating  and  cooling, 
and  with  the  last  heating  it  became  fresh,  and  with  the  last  cooling  it 
l)ecame  stale.  He  concluded  from  his  experiments  that  there  was 
what  he  called  a  molecular  change  taking  place  in  the  crumb  when  it 
became  stale,  and  again  when  it  became  fresh,  and  he  thought  he  had 
explained  it.  Thenard,  who  listened  to  Boussingault's  paper  before 
the  Academy,  suggested  that  bread  was  a  hydrate,  from  which  water 
was  driven  out  by  heat,  and  reabsorbed  on  cooling.  But  it  would 
Beem,  according  to  this  view,  that  fresh  bread,  to  the  taste,  should  be 
the  di-yer  of  the  two.  Neither  explanation  was  satisfactory.  When 
I  found  that  gluten  was  a  hydrate,  from  which  a  moderate  heat  would 
expel  water,  and  that,  on  cooling,  this  water  was  again  taken  into  the 
constitution  of  the  gluten,  I  applied  this  fact  to  the  solution  of  the  pro- 
blem. The  stale  crumb  may  be  regarded  as  a  framework  of  gluten 
coated  with  glassy  dried  starch,  which  is  not  readily  dissolved  by 
saliva.  Of  course,  when  taken  into  the  mouth,  it  requires  time  before 
it  becomes  flexible,  and  can  be  easily  compressed  to  force  out  the 
fluids  it  takes  up  in  the  mouth  by  virtue  of  its  capillary  action.  But 
by  heating,  the  water  of  hydration  of  the  gluten  is  driven  out,  the 
starch  which  invests  the  gluten  is  moistened  and  rendered  flexible, 
and  the  whole  crumb,  recovering  the  sponge-like  elasticity  of  fresh 
bread,  yields  its  juices  when  masticated,  and  is  palatable.  To  test 
this,  I  placed  in  a  glass  tube  a  quantity  of  gluten,  and  sealed  it  up.  I 
then  placed  the  end  containing  the  gluten  in  warm  water,  andbelield, 
a  few  moments  later,  moisture  conder.!-e  on  the  interior  of  the  upper 
end  of  the  tube,  which  was  cool.  On  withdrawing  the  tube  from  the 
water,  after  a  few  hours,  the  film  of  moisture  had  disajjpeared. 
Water  had  been  driven  out  from  the  gluten  by  heat,  and  had  been 
real)sorbed  on  cooling.  I  then  placed  another  quantity  of  gluten  in 
the  bottom  of  a  tube,  above  it  a  tuft  of  cotton,  and  above  the  cotton 
a  quantity  of  loose  shavings  of  very  thin  glacial  starch.  ISTow  I 
expected  that  if  moisture  was  given  oft'  from  the  gluten,  it  would 
penetrate  to  the  space  occupied  by  the  shavings,  half  liquify  the 
starch,  and  make  it  adhesive.  In  this  condition  the  starch  shavings 
would  be  gummed  fast  to  the  glass,  and  it  would  no  longer  be  possible 
to  shake  them  about.  The  experiment  realized  my  expectations. 
The  solution,  then,  of  the  question  of  the  difterence  between  stale  and 
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fresli  bread,  is  tliis  :  TJie  gluten  is  dehydrated  hy  heat  in  freshening, 
and  the  water  driven  out,  softens  the  dried  starch  which  coats  the 
gluten.  Thus  softened  the  crumb  is  more  jpalatcdjle.  On  cooling,  the 
water  is  withdrawn  from  the  starch,  which  is  rendered  dry  and  stiff 
in  conseguence,  and  restored  to  the  gluten,  and  the  bread  becomes  stale. 

What  is  Piled  Bread? 

There  is  another  point  which  is  regarded  as  qnite  mysterious.  It 
h  yd\?ii  {'s,  qqWqcI  the 2)ile  of  bread,  and  is  an  evidence  of  excellence. 
It  is  a  term  familiar  to  bakers,  thongli  possibly  not  to  all  my  audience. 
A  loaf  in  which  the  pile  is  good  may  be  separated  into  strips  some- 
wdiat  like  the  husks  that  encase  an  ear  of  Indian  corn,  or  the  coats 
that  invest  an  onion.  How  this  should  appear  in  a  loaf  produced 
from  a  body  apparently  so  homogeneous  as  dough  is  thought  very 
extraordinary.  The  explanation  is  simply  this  :  Where  the  gluten  of 
the  flour  is  unimpared  by  heat  or  souring,  it  retains  its  tenacity,  even 
when  greatly  attenuated.  When  the  dough  is  kneaded,  it  is  spread 
out  and  folded  over  upon  itself  again  and  again,  from  the  border 
toward  the  center.  The  surface  is  repeatedly  dusted  with  flour,  until 
these  layers  of  flour  at  last,  after  long,  continued  kneading,  are  eveiy- 
wliere  present  in  the  loaf,  separating  thin  sheets  and  strips  of  the 
fermented  dough,  each  strip  containing  fibers  of  tenacious  gluten. 
Now,  this  fine  flour,  by  the  last  act  of  the  ferinent,  is  carried  into  the 
mucous  stage  of  fermentation.  So  that  wdien  the  loaf  is  baked  there 
are  planes  or  surfaces  of  soft  mucilage — planes  of  separation,  thread- 
in  "i*  the  loaf  ill  the  direction  from  the  bottom  around  the  outside 
toward  the  center  at  the  top.  Those  permit  the  loaf  to  be  stripped 
off  somewhat  as  short  pie-crust  may  be  separated  into  flakes. 

How  MAY.  Good  Tlouk  be  Knowx. 

You  will  ask  how  such  good  flour  as  such  "  piled"  bread  is  made 
from,  may  be  obtained.  The  question  is  not  easily  answered.  .  Ihit 
some  general  guiding  princi})les  may  be  recognized.  Wheat  shoidd 
not  be  cut  until  it  is  absolutel}'  ripe.  A  little  may  be  lost  in  harvest- 
ing, but  nothing  like  what  may  be  lost  by  cutting  it  while  any  por- 
tion of  the  berry  is  liquid.  The  moist  straw,  by  its  evaporation,  draws 
the  fluid  out  of  the  berry,  and  lessens  enormously  its  nutritive  value. 
■Cut  ten  days  too  early  is  equivalent  to  a  loss  in  weight  of  scarcely 
less  than  one-fifth  of  the  whole  weiglit.  AVith  thoroughly  ripe,  well- 
filled  grain  tliers  is  little  difficulty  in  preparing  gyod  flour.     But  wo 
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must  select  from  the  flour  wliicli  tlie  market  affords.  Good  flour 
from  fully  ripe,  dry  grain,  but  recently  ground,  will  not  contain 
lumps.  These  are  due  to  souring,  which  softens  the  gluten  and 
Bticks  the  flour  together.  Good  flour  will  readily  mix' with  water  to 
form  a  uniform  creamy  batter.  Good  flour  will  yield,  with  a  small 
amount  of  water,  a  tenacious,  elastic,  homogeneous  dough.  Good 
flour  will  not  smell  sour  or  musty,  but  Avill  exhale  a  fresh,  fruity 
aroma.  It  will,  when  pressed  in  the  hand,  retain  the  imprint  of  the 
fingers. 

Advantages  of  Self-leavening  Flouk. 
Let  me  now  return  to  the  self-leavening  flour,  from  which  our  loaf 
has  been  produced.  Its  chief  characteristic  is  its  uniform  cellular 
texture.  This  is  an  essential  condition  of  the  healthful  preparations 
of  farinaceous  food.  It  should  be  porous,  to  permit  the  ready  imbi- 
bition of  the  fluids  that  serve  indigestion.  The  self-leavening  flour  is 
tlie  substratum  upon  which  whatever  is  desirable  may  be  erected. 
Mixed  with  water  or  cold  milk,  and  immediately  baked  in  a  hot  oven, 
it  gives  plain  bread.  If  the  tins  are  small  the  result  is  biscuit. 
Increase  the  quantity  of  water,  beat  in  an  egg^  and  spread  the  paste 
on  a  hot  plate,  and  the  product  is  a  griddle  cake.  Add  molasses  and 
ginger,  and  you  have  gingerbread.  Stud  the  leavened  mass  with 
raisins  and  you  have  a  pudding.  Eggs,  sugar  and  flavoring  extracts 
give  you  a  sponge  cake.  If  there  be  a  fancy  for  the  faint,  delicate 
aroma  of  hops  in  bread,  replace  a  portion  of  the  water  with  Scotch 
ale.  If  a  rich  reddish-lu-own  crust  to  the  bread  bo  desired,  add  a 
trace  of  sirup  to  tlie  milk  or  water.  Will  you  apply  the  self-leaven- 
ing principle  to  other  forms  of  farinaceous  food,  mingle  the  phospliorie 
acid  and  the  bicarbonate  of  soda  with  the  corn  meal,  or  rice,  or  rye, 
or  buckwheat,  and  the  task  is  accomplished.  With  the  self-leavening 
agent  at  command,  little  time  and  moderate  skill  are  required  to 
secure  uniformly  excellent  results. 

Eecipe  for  making  Good  Yeast  Bread. 

Let  me  conclude  by  giving  3-011  special  instructions  for  making 
good  yeast  bread,  the  philosophy  of  v\-hich,  I  will  hope,  will  now  be 
easy  to  comprehend.  Select  good,  plump,  fully  ripened,  hard  grained 
wheat.  Have  it  freshly  ground,  and  not  too  finely  bolted.  Prepare 
the  yeast  as  follows :  Boil  thoroughly  with  the  skins  on,  in  one  quart 
of  water,  enough  potatoes  to  make  a  quart  of  mashed  potatoes.     Peel 
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the  boiled  potatoes  and  mash  tliem  to  fineness ;  mix  intimately  with  them 
one  pint  ofllour,  and  stir  tlie  whole  to  an  emulsion  with  the  water  in 
which  the  potatoes  were  boiled.  Cool  the  product  to  about  80  deg. 
(lukewarmness),  and  add  half  a  pint  of  the  best  fresh  baker's  yeast, 
and  a  tablespoonful  of  brown  sugar.  Set  aside  the  mixture  at  an 
even  temperature  of  about  80  deg.,  till  it  works  well,  or  is  in  active 
fermentation.  Of  this  yeast  take  half  a  pint  to  a  gallon  (7  lbs.)  of 
flour,  mixed  with  three  pints  of  water,  or  two  of  water  and  one  of 
milk,  all  at  the  temperature  of  about  80  deg.,  add  a  little  salt,  knead 
thoroughly  and  set  aside  to  rise  at  the  temperature  mentioned.  When 
it  has  risen  to  nearly  the  full  volume  for  the  dough,  divide  it  into 
loaves,  knead  again,  set  it  aside  at  the  temperature  already  named 
till  it  attains  the  full  size  of  the  loaf,  and  place  in  an  oven  heated  to 
not  less  than  450  deg.,  or  a  heat  which  will  slowly  brown  flour  scat- 
tered on  the  bottom  of  the  oven.  Let  the  loaves  of  dough  be  smaller 
than  the  tins.  Keep  them  covered  with  flat  tin-plates  or  stiff  paper 
till  the  dough  is  fully  raised  and  the  heat  carried  up  to  and  sometime 
maintained,  throughout  the  loaf  at  212  deg.,  to  convert  all  the  starch 
to  the  mucilaginous  or  emulsign  condition,  and  destroy  the  ferment, 
then  remove  the  cover,  and  permit  the  browning  to  take  place.  If 
the  loaves  are  large  a  higher  temperature  will  be  required.  Seven 
pounds  of  flour  will  make  eight  loaves  of  1\  lb  each  when  baked,  or 
four  of  2.V  lb  each.  Such  yeast  will  keep  a  week  in  winter  and  from 
two  to  four  days  in  summer.  Bread  made  with  it,  in  faithful  obedi- 
ence to  these  instructions,  will  be  good. 
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SCIENTIFIC  LECTURE-YIII. 


ON  PKIMEYAL   CHEMISTKY. 


By  T.  Sterrt  Hunt,  F.  K.  S. 


The  eiglith  lecture  of  the  course  before  the  American  Institute,  was 
delivered  on  Wednesday  evening,  January  13tli,  1SG9,  by  Dr  T. 
Sterry  Hunt,  of  Montreal,  Canada,  at  Steinway  Hall,  subject,  Pri- 
meval Chemistry.  The  President  of  the  Institute  introduced  the 
lecturer,  who  said : 

Mk.  President,  and  Ladies  and  Gentlemen:  You  have  already 
been  informed  that  the  subject  of  this  evening's  lecture  is  Primeval 
Chemistry — the  chemistry  of  the  earlier  condition  of  the  world's 
history — chemistry  before  there  were  chemists,  before  there  was  any 
eye,  except  the  eye  of  its  great  all-seeing  One,  to  investigate  or  to 
study  His  marvelous  phenomena.  As  this  has  reference  more  especi- 
ally to  the  history  of  this  earth,  it  may  be  well  spoken  of  as  chemical 
geology,  a  term  whicli  has  been  very  frequently  applied.  We  speak 
of  geology  as  if  it  were  a  science;  but  in  reality  under  that  name  we 
include  a  whole  group  of  sciences.  In  the  first  place,  to  the  astrono- 
mer this  world  is  one  of  a  system  revolving  around  our  sun — the 
so-called  solar  system — and  that  so-called  solar  system  is  but  one  of 
many  more  such  great  systems,  thus  occupying  a  very  insignificant 
position  in  the  great  cosmos.  Thus  our  world  appears  to  the  astrono- 
mer. To  the  physicist,  again,  who  studies  it  in  relation  to  the  laws 
of  gravitation,  with  regard  to  the  laws  of  light,  it  appears  altogether 
in  another  light.  Then  comes  the  chemist,  who  examines  the  compo- 
sition of  its  rocks,  its  waters  and  its  atmosphere.  He  has  also  his 
history  of  the  globe.  Then  comes  one  who  studies  the  changes  in  its 
crust,  the  movements  which  give  rise  to  mountains,  which  cause  all 
the  geographical  diversities  of  the  earth's  surface.  Later  conies  a 
period  in  the  history  of  the  planet,  in  which  life  appears  upon  the 
surface,  animal  and  vegetable,  and  already  Dr.  Dawson  has  explained 
to  you  the  laws  which  govern  the  evolution  of  vegetable  life,  how 
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during  successive  periods,  successive  creations,  flora  after  flora,  each 
more  beautiful  and  more  perfect  tlian  its  predecessor,  appear  upon 
the  surface  of  the  planet.  Then  again  comes  the  zoologist,  who 
investigates  the  various  forms  of  animal  life.  All  these  ages,  beauti- 
ful and  important  as  they  are,  are  mere  hand-maidens  to  that  great 
complex  study  which  we  call  geology.  Prof,  Hunt  said  he  would 
merely  discuss  the  chemical  relations  of  our  globe,  but  he  must  to  a 
certain  extent  go  outside  of  our  globe,  because  we  must  look  at  it 
from  the  astronomer's  point  of  view.  The  chemist  had  to  look  to  the 
rocks,  the  waters,  and  the  air  but  behind  all  these  came  in  another 
question,  whence  was  the  origin  of  rocks,  or  water,  and  of  air  ? 
There  must  have  been  a  time  when  these  were  not,  and  the  first 
question  of  the  student  was  as  to  the  origin  of  these  things.  It  was 
the  rare  privilege  of  the  scientific  eye  to  look  backward,  to  solve  this 
problem,  and  to  learn  as  it  were,  the  history  of  these  pre-historic 
times.  To  the  astronomer,  wlio  recognized  the  fact  that  our  globe 
was  but  one  of  many  worlds,  there  came  in  a  strange  and  unexpected 
light  to  aid  us,  and  physical  science  here  contributed  most  curious 
stores  of  knowledge.  Speculating  upon  the  origin  of  our  earth,  and 
seeijig  the  curious  harmony  which  existed  between  its  motions  and  those 
of  its  satellites,  and  of  the  other  planets  that  moved  around  the  sun,  the 
great  Kant  was  induced  to  ascribe  a  unity  of  origin  to  all.  Later,  the 
idea  was  developed  by  La  Place,  who  supposed  that  from  a  great  nebu- 
lous cloud  existing  in  space  there  was  formed,  in  accordance  with  cer- 
tain physical  laws,  successive  planets  successive  satellites,  the  sun  finally 
remaininof  in  the  center,  the  whole  the  condensation  of  one  innnense 
cloud  of  vapor,  for  whose  origin  still  further  back  we  must  only  look 
to  the  great  Author  of  existence,  who  created  it  and  imposed  upon 
it  the  laws  which,  in  after  ages,  regulated  its  development.  Tliis 
great  nebulous  cloud  rested  in  this  condition  until  Sir  Wm.  Ilcrscliel, 
in  studying  the  skies,  detected  certain  masses  of  light  whicli  had 
before  been  known  as  certain  cloudy,  milky  masses  of  white  light. 
He  viewed  them  with  his  great  telescope,  and  was  unable  to  resolve 
them.  Here  he  said,  "I  have  the  origin  of  this  cosmic  matter;  here 
I  really  see  the  stuff  of  Avhich  worlds  are  made,"  and  he  described 
them  as  so  many  nebulae.  Later  astronomers  looked  at  the  matter 
with  more  powerful  glasses  and  were  able  to  resolve  many  of  them 
into  groups  of  stars.  For  instance,  the  great  milky-way,  which  we 
observed  so  plainly  in  a  clear,  cold  winter's  night,  was  found,  on 
close  examination,  to  be  made  almost  entirely  of  little  stars,  which 
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came  out  under  our  briglitest  telescopes.  Still  tliere  -were  certain, 
masses  of  light  which  Herschel  could  not  resolve,  but  which  other 
observers  discovered  to  be  made  up  of  suns  or  of  stars,  and  hence  the 
nebulous  hj-^^othesis  fell  into  doubt.  It  was  said  that  still  more 
powerful  instruments  will  enable  us  to  show  that  these  nebulous 
masses  are  made  up  of  stars.  There  came  in  a  very  unexpected  aid 
in  the  spectroscope.  With  this  instrument,  in  the  examination  of 
light  in  the  first  place  from  terrestrial  sources,  it  has  been  found  that 
you  can  discriminate  between  the  light  that  comes  from  a  solid  body 
and  the  light  which  comes  from  a  vaporous,  gaseous  body  ;  that  you 
can  pierce  distance  and  resolve  problems  in  the  investigation  of  which 
the  most  powerful  telescope  was  impotent.  We  have  now  discovered 
that  in  the  sun  and  in  the  fixed  stars  we  have  present  the  very  same 
elements  as  are  those  of  our  earth,  and  we  may  thence  conclude  that 
the  same  chemical  laws  which  hold  good  in  our  planet  hold  good  in 
all  bodies  of  the  solar  system.  We  miglit,  therefore,  conclude  not 
only  the  unity  of  our  system,  but  the  unity  of  all  systems,  and  all 
worlds,  and  we  are  enabled  by  comparison  between  these  and  our 
own  planet  to  show  that  all  these  nebula,  suns  and  planets  are  worlda 
in  so  niau}'  successive  stages  of  development,  of  wliich  our  own  makes 
perliaps  one  of  the  latest  and  most  completely  accomplished  stages. 
HaviTig  this  great  luminous  or  nebulous  mass,  the  natural  incpiiry 
W'as  wliat  were  the  laws  which  regulated  its  condensation,  how  should 
it  ever  become  reduced  to  the  condition  of  a  solid  globe  ?  By  the 
simple  process  of  cooling.  The  sun,  the  great  center  of  our  system, 
was  a  cooling  body.  It  Avas  a  body,  constantly  giving  off  light  and 
heat,  constantly  losing  light  and  heat,  and  therefore  slowly  but  surely 
undergoing  a  cooling  process.  When  we  investigate  the  laws  of 
cooling  bodies,  and  still  more  when  we  investigate  the  chemical 
changes  in  bodies  at  a  greatly  increased  temperature,  we  learned 
anotlier  curious  lesson,  which  was,  that  at  intense  temperatures,  such 
heat  as  must  exist  in  the  sun  and  in  the  nebula,  almost  all  bodies  are 
in  a  state  of  chemical  indifference.  He  did  not  know  that  he  could 
make  himself  plainly  understood,  but  he  would  refer  to  the  composi- 
tion of  water.  This  was  known  to  be  produced  by  the  combination 
of  oxygen  and  hydrogen  gases.  These,  combined  with  an  evolution 
of  heat  to  produce  water,  out  if  you  exposed  water  to  a  very  much 
higher  heat  than  that  by  which  it  was  formed,  it  would  break  up 
again  into  oxygen  and  hydrogen.  So  we  find  that  almost  all  compound 
bodies  known  in  nature,  when  intensely  heated,  are  decomposed.     It 
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seemed  as  though  the  cheniici\l  affinity  ^vhic]l  ftronght  thciu  toijether 
and  tended  to  make  theui  a  nnit  in  combination,  wa^i  completely 
suspended  at  these  higher  temperatures,  so  that  one  might  suppose 
that  on  the  sun,  and  still  more  in  these  nebulous  bodies,  all  the 
elements  were  in  a  state  of  chemical  indifference,  or  in  other  words, 
of  dissociation.  The  spectroscope  told  us  that,  because  wc  recognized 
the  spectra  of  the  simple  elements,  and  of  the  compound  bodies.  The 
process  of  condensation  which  was  going  on  in  the  sun  must  be  going 
on  in  all  the  planets.  Our  earth  was  once  a  luminous  mass  of  vapor, 
passing  through  a  stage  in  jvhich  it  was  self-luminous  like  the  sun, 
until  it  fin  all}'  became  cool  to  such  a  point  that  it  liquified  and 
became  at  last  solid.  The  next  question  is,  did  the  earth  become 
solid  first  at  the  circumference  or  at  the  center  ?  This  is  important 
from-  more  than  one  point  of  view,  and  has  been  investigated  by 
astronomers,  physicists,  and  chemists,  and  it  seems  pretty  clearly 
proved  that  the  earth,  if  not  solid  to  the  center,  must  have  a  crust 
several  hundred  miles  in  thickness.  And  it  is  probable  that  if  the 
cooling  commenced  at  the  center,  that  at  least  the  surface  would  be 
covered  with  a  thin  layer  of  liquid  matter,  which,  on  coolirig,  would 
give  an  uneven  surface  to  the  primeval  globe.  So  far  as  the  chemistry 
of  our  planet  is  concerned,  we  have  to  deal  only  with  this  outer  layer, 
all  the  various  elements  of  which  must  have  existed  either  in  that  crust 
or  in  the  atmosphere  which  then  surrounded  it.  AVe  form  a  good  idea 
of  this  primeval  crust,  if  we  suppose  the  elements,  l^ocks,  air  and 
ocean  to  be  brought  together  at  the  intense  heat  which  then  existed. 
Under  such  conditions  the  lime,  magnesia,  alkalies — would  all  unite 
into  combination  with  silica  and  alumina,  while  the  atmosphere  would 
contain  chlorine,  sulphur,  carbon  and  hydrogen,  together  with  oxygen 
and  nitrogen.  This  would  form  on  the  one  hand  a  slag-like  siliceous 
mass,  and  on  the  other  hand  an  atmosphere  charged  with  acid-vapors, 
yielding  all  the  chlorine,  sulphur  and  carbon  in  the  form  of  acids,  and 
the  water  in  the  form  of  steam  mixed  with  nitrogen  and  oxygen. 
The  weight  of  the  atmosphere  would  be  immense,  and  under  its 
pressure  water  and  the  less  volatile  acids  would  be  liquified  at  the 
high  temperature,  and  these  acid  waters  v\'ould  collect  in  the  depres- 
sions of  the  earth's  crust,  M'hcre  they  would  immediately  decom})ose 
the  silicates,  separating  the  silica  and  forming  sulphates  and  chlorates 
of  the  alkalies — lime  and  magnesia.  This  solution  would  form  first, 
sea  water,  and  the  action  would  continue  till  these  affinities  were 
Batisfied.     Then  connneuced  a  new  chemical  process,  the  action  of 
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ftir  and  ■water  upon  tlie  exposed  portions  of  the  earth's  crust,  convei't- 
ing  the  sihca  into  chxj,  with  carhonates  of  lime,  magnesia,  and  soda 
through  the  action  of  the  carbonic  acid  of  the  atmosphere.  The 
soda  carried  by  rains  to  the  sea,  decomposes  the  lime  salts,  forming 
carbonate  of  lime  and  sea  salt.  The  process  is  still  going  on,  thongh 
more  slowly,  from  the  small  amount  of  carbonic  acid  in  the  air,  and 
causing  the  decay  in  the  hearts  of  granite  rocks.  We  have  thus 
explained  the  generation  of  silica  or  quartz  of  clay  and  of  limestones, 
the  principle  elements  of  sedimentary  rocks.  Ever}-  clod  of  clay 
represents  granite  rocks  decomposed,  and  an  amount  of  limestone 
and  sea  salt,  formed  from  the  waters  of  the  ocean.  In  this  way  the 
air  was  freed  from  carbonic  acid,  and  fitted  for  the  support  of  animal 
life.  Besides  this,  the  vegetation  removed  large  portions  of  carbonic 
acid,  replacing  it  by  oxygen,  and  the  formation  of  limestone  directly 
diverted  still  greater  amounts  of  carbonic  acid,  whose  presence  must 
have  rendered  the  early  atmosphere  unfit  for  the  higher  forms  of  life. 
The  presence  of  carbonic  acid  in  the  early  atmosphere  serves  to 
explain  the  higher  temperature  then  prevailing,  which  permitted  the 
gi'owth  of  tropical  plants  within  polar  circles.  We  know  that  a 
portion  of  carbonic  acid,  such  as  then  existed  in-  the  air,  while  it 
would  not  prevent  the  passage  of  the  sun's  rays  would  impede  the 
radiation  of  obscure  heat  from  the  earth's  surface,  and  thus  tend  to 
keep  up  a  summer  temperature.  The  efiect  of  this  carbonic  acid 
would  be  like  the  glass  of  an  orchard-house  in  preventing  the  escape 
of  heat.  Tims  carbonic  acid  exerted  also  an  important  part  in  many 
other  chemical  processes  then  active  at  the  earth's  surface.  Besides 
deposits  formed  by  chemical  processes,  mechanical  operations  were 
forming  at  the  earth's  surface  a  gi'eat  amount  of  sandy  and  clayey 
rocks,  which  make  up  the  bulk  of  the  stratified  forms.  Although 
the  interior  of  the  earth  has  been  regarded  as  solid,  it  is  notwith- 
standing doubtless  intensely  heated,  and  thus  is  explained  the  increase 
of  temperature  as  we  go  below  the  surface.  The  cooling  of  this 
center,  once  rapid,  is  now  xery  slow  indeed  from  the  thickness 
of  the  overlying  sediment.  The  efiect  of  this  heat  upon  the 
deeply  buried  sediment  has  been  to  crystallize  them,  and  convert 
them  into  metamorphic  rocks.  To  this  class  belongs  granite, 
once  looked  upon  as  a  primitive  rock.  We  have  now  evidence 
that  granite  is  in  all  cases  a  secondary  rock,  derived  from  sediments 
crystallized  through  the  agency  of  water  and  heat.  In  the  quartz  of 
granite  are  ofcen  found  small  cavities,  partly  filled  with  water,  which 
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are  so  many  small  thermometers  showing  tlie  temperatm'e  at  v/liich 
the  granite  was  crystallized.  Pressure,  which  increases  the  melting 
point  of  rock  when  exposed  to  fires,  greatly  favors  the  dissolving 
power  of  heated  water,  so  that  we  may  snp])03e  that  the  lowest  strata 
of  sediment  aiid  often  adjacent  portions  of  the  primal  nnclens  being 
permeated  with  water,  nnder  great  heat  and  pressm'e,  became  softened 
and  yielding.  From  this  softened  zone  come  all  eruptive  rocks,  and 
in  it  are  to  be  found  the  calises  of  volcanoes  whose  Various  products 
are  generated  by  the  action  of  heat  upon  the  varied  elements  of 
deeply  buried  sedementary  strata.  The  theory  which  ascribes 
volcanic  products  to  the  supposed  uncooled  liquid  center,  fails  entirely 
to  account  for  the  great  diversity  in  composition  of  tlicse  products, 
all  of  which,  wherever  found,  are  represented  in  rocks  of  aqueous 
origin.  The  distribution  of  inodern  volcanoes  shows  them  to  be  inti- 
mately connected  with  comparatively  recent  accumulations  of  sedi- 
mentary rocks;  entire  absence  of  volcanic  phenomena  over  the 
eastern  part  of  this  continent  is  thus  explained.  The  learned  lecturer 
observed,  in  conclusion :  "We  have  endeavored  to  show  some  of  the 
results  of  the  chemical  and  physical  laws  which  presided  over  the 
first  formation  of  tlie  globe.  We  have  thus  seen  in  what  manner 
chemical  and  physical  laws  operated  in  giving  form  and  order  to 
chaos,  and  in  producing  from  the  first  nelmlous  mass  the  various  rocks 
and  minerals,  the  water  and  the  air  of  the  present  habitable  globe. 
A  further  study  of  these  same  laws  would  explain  the  whole  theory 
of  mineral  springs,  the  formation  of  metallic  veins,  and  the  processes 
connected  with  the  growth  and  development  of  life  upon  our  planet. 
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SCIENTIFIC    LECTUKE.-IX. 


Oiq"      THE      PHOTOMETER. 


By  Professor  R.  Ogdex  Doremus. 


Prof.  E.  Ogden  Doremus  delivered  the  ninth  lecture  of  the 
scientific  course  before  the  American  Institute  on  Friday  evening, 
January  22d,  1869,  at  Steinway  Hall.     He  said  : 

Ladies  and  Gentlemen — "In  the  beginning  God  created  the  heavens 
and  the  earth,  and  they  were  without  form  and  void  ;  and  darkness 
was  upon  the  face  of  the  profound."  What  pen  shall  describe,  what 
tongue  shall  tell,  what  human  imagination  conceive  of  that  tide  of 
glory  and  splendor,  which  undulated  throughout  immensity  when 
God  s^d,  "  Let  light  be,"  and  light  was !  Such  is  the  most  beautiful 
and  terse  description  oftered  in  that  word  of  God  on  which  the  dying 
Christian  blesses  the  Almighty  he  can  pillow  his  head,  and  the 
burning  martyr  returns  thanks  if  he  can  mingle  its  ashes  with  his 
own !  To  tell  the  story  of  the  first  light  which  dawned  upon  the 
universe  of  God,  is  beyond  the  power  of  man.  To  tell  indeed  what 
has  been  discovered  concerning  it  would  extend  beyond  the  short 
time  allotted  to  a  lecture.  That  light  moves  through  space  with  the 
immense  velocity  of  nearly  200,000  miles  in  a  second  of  time ;  that 
Avhen  we  look  at  the  sun  we  gaze  at  the  light  that  parted  from  it 
minutes  ago  ;  that  when  we  look  at  the  stars,  no  one  is  so  near  us 
but  that  three  and  a  quarter  years  have  elapsed  during  the  passage 
of  that  mysterious  influence  ;  and  when  we  look  up  on  such  a  beautiful 
cloudless  night  as  this  evening,  and  see  the  magnificent  scenery  of 
the  heavens,  that  those  worlds  send  us  light  which  started  on  its 
march  long  before  we  were  born,  and,  in  m.any  cases,  ages  before  our 
race  existed  upon  this  world — such  are  the  facts  known  to  modern 
science.  And  how  shall  I  tell  in  the  brief  limits  of  a  lecture  of  the 
power  we  have,  by  clear  transparent  media,  to  compress  these  beams, 
to  concentrate  these  rays,  so  that  we  can  gain  information  from  the 
distant  realms  of  space  ?    Let  us  not  forget  the  great  Itali^ja,  Galileo, 
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who  first  descried  in  the  heavens  that  beautiful  crescent  form  of 
Yenus,  which  was  a  complete  proof  of  the  movement  of  our  planet 
with  the  others  round  tlic  sun,  and  tluit  beautiful  representation  of 
our  solar  system,  Jupiter,  with  his  attendant  moons,  and  Saturn  with 
those  extraordinary  handles,  as  they  seemed  to  him.  Astronomy  had 
advanced  to  a  point  that  required  that  man  should  be  lifted  up  to  the 
heavens,  or  that  the  heavens  should  be  brought  down  to  him ;  but 
how  could  we  believe  that  the  simple  transparent  medium  of  glass 
would  accomplish  this  result  ? 

When  the  brain  of  man  had  thus  begun  to  explore  the  profundities 
of  space,  and  found  that  our  sun  was  but  a  single  sun  among  hosts 
of  others,  and  that  our  great  astral  system  was  Ijut  one  of  thousands, 
then  did  he  sing  in  the  words  of  the  Psalmist :  "  What  is  man  that 
thou  art  mindful  of  him  and  the  son  of  man  that  thou  visitests  him  ?" 
The  atheist  sees  in  this  the  contemptible  minitude  of  the  earth  as 
compared  with  the  magnitude  of  the  universe.  Hence  the  improba- 
bility of  Heaven  being  moved  for  our  salvation.  But  thanks  to  the 
genius  of  man,  we  have  the  response  in  the  microscope,  the  same 
transparent  medium  rounded  in  different  forms,  which  tells  us  by  its 
refractive  power,  as  you  have  heard  from  the  lips  of  the  President  of 
Columbia  College,  that  we  have  revealed  here  beauties  of  configu- 
ration which  announces  that  the  Almight}^  has  almost  expended  him- 
self upon  this  planet.  The  microscope  answers  the  telescope.  The 
one  tells  us  of  Almighty  God  working  in  distant  realms,  so  remote 
that  it  is  hard  for  imagination  to  conceive  of  the  distance,  and  the 
other  of  his  power  in  such  minitude  that  it  almost  surpasses  the  power 
of  the  human  brain  to  embrace  the  conception  of  his  acts.  But  were 
I  to  tell  you  of  the  wonders  of  the  prism,  the  same  medium,  glass, 
being  cut  in  a  wedge-form,  I  should  reveal  to  you  other  extraordinary 
powers  of  the  solar  ray.  ■  We  are  all  familiar  with  the  experiment  of 
Newton,  who,  when  the  sunbeam  passed  through  his  prism,  split  it 
up  into  its  primary  colors.  He  had  the  red,  the  yellow,  the  blue,  and 
the  happily  blended  intermediate  tints,  the  red  and  the  yellow  pro- 
ducing orange,  the  yellow  and  blue  producing  gi-een,  and  beyond 
these  the  indigo  and  the  violet,  the  union  of  all  being  requisite  for 
that  perfection  which  we  see  in  ])ure  white  light.  Furthermore,  as 
will  be  told  you  in  the  next  lecture,  not  only  are  these  various  colors 
produced,  but  at  one  extreme  of  the  spectrum  we  have  the  heat,  and 
at  the  other  the  chemical  beam,  and  in  the  intermediate  one  thelumi- 
niferous  l)eam,  while  we  have  also  the  phosphorescent  rays,  and  those 
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that  produce  that  beautiful  result  of  fluorescence,  all  required  to  be 
liarmonized  to  produce  that  light  which  ^\e  see  by  day,  and  which  we 
also  see  reflected  from  the  moon  bv  night.  Let  us  not  forget  what 
we  were  taught  in  early  childhood,  found  in  the  first  simple  rliymelets 
that  we  ever  harmonize  and  study  to  memorize,  from  Mother  Goose's 
simple  story: 

"  A  twister  in  twisting  would  twist  him  a  twist, 
And  twisting  his  twist,  seven  twists  he  doth  twist ; 
If  one  twist  in  twisting  untwists  from  the  twist, 
The  twist,  untwisting,  imtwists  from  the  twist."  , 

The  same  has  been  thus  happily  paraphased : 

"  A  raveled  rainbow  overhead,  , 

Lets  down  to  life  its  varying  thread ; 
Love's  blue,  Joy's  gold,  and  fair  between, 
Hope's  shifting  light  of  emerald  green, 
With  either  side,  in  deep  relief, 
A  crimson  Pain,  a  violet  Grief 
"Would'st  thou,  amid  their  gleaming  hues. 
Clutch  after  those,  and  these  refuse  ? 
Believe,  as  thy  beseeching  eyes 
Follow  their  lines,  and  sound  the  skies, 
There,  where  the  fadeless  glories  shine, 
An  unseen  angel  twists  the  twine ; 
And  be  thou  sure  what  tint  soe'er 
The  broken  rays  beneath  may  wear. 
It  needs  them  all,  that  broad  and  white, 
God's  love  may  weave  the  perfect  light" 

At  a  glance  you  perceive  what  an  extended  theme  is  offered  for 
the  limits  of  a  lecture,  and  what  suggestions  naturally  fill  the  mind 
of  a  thinking  being.  If  the  Almighty  has  created  such  realms  of 
space,  such  systems  of  worlds,  whole  oceans  of  suns,  and  beyond 
these,  nebulge,  which,  in  their  hazy  condition,  as  the  spectroscope  has 
demonstrated,  are  yet  unformed  worlds,  how  the  mind  is  lost.  And 
when  we  with  wings  of  light,  which  are  leaden  in  comparison  with 
the  wings  of  imagination,  pass  from  universe  to  universe,  until  we 
sink  exhausted — it  is  but  the  beorinning  of  the  end.  - 

But  I  propose,  instead  of  presenting  this  in  its  vast  field  and  in  its 
poetic  relations — because  there  is  poetry  as  well  as  solid  facta  in 
science — to  come  down  to  three  simple  points  :  1st,  How  do  we 
produce  light  i  2d,  Of  what  is  light  constituted  \  and  3d,  How  do 
we  measure  it  ? 

We  produce  light  first,  by  the  production  of  heat.    Before  you  is  a 
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very  simple  gas  Inirner,  known  under  tlie  name  of  the  Bimsen  burner. 
The  ordinary  street  gas  is  here  consumed,  and  heat  is  the  result.  If 
I  close  the  lateral  apertures  (illustrating)  light  is  the  consequence. 
IIow  do  I  change  heat  into  light?  I  must  first  have  chemical  action  ; 
and  such  was  the  result  of  the  union  of  the  primordial  elements. 
Thej  combined,  and  light  was  the  consequence.  And  it  requires 
a  certain  adroit  arrangement  of  those  elements  in  order  that  w^e  may 
produce  it.  By  shutting  oif  the  access  of  air  below,  the  flame  of  the 
Bunsen  burner  becomes  luminous.  The  same  materials  are  burned, 
but  they  are  burned  in  a  different  way.  Here  is  a  jar  containing  a 
gas  known  as  chlorine.  I  excite  chemical  action  with  powered 
antimony,  and  produce  light.  A  solid  body  is  here  heated  to  develop 
chemical  action,  and  you  see  tlie  result.  In  another  jar  of  the  same 
substance  I  place  phosj)horus,  and  it  burns  without  liglit ;  but, 
bringing  it  into  the  open  air,  it  produces  a  brilliant  light.  In  this 
very  flame  I  will  sprinkle  these  little  particles  of  iron,  a  solid  body, 
and  you  remark  that  instead  of  simply  heat,  light  is  the  result.  In 
order  to  produce  light,  we  must  first  evolve  heat ;  and  this  we  may 
accomplish  by  many  means.  We  may  accomplish  it  by  the  union  of 
such  elements  as  oxygen  or  chlorine  ;  with  a  solid  body,  or  with  gas. 
Here  is  a  bit  of  phospliorus.  I  place  upon  it  some  particles  of  iodine, 
and  speedy  ignition  "results,  with  a  beautiful  purple  flame.  Two  solid 
bodies  may^combine,  and  we  may  have  light  as  a  consequence.  In 
lieu  of  this,  we  may  employ  even  ice.  I  pflace  upon  this  piece  of  ice 
a  little  potassium,  and  it  ignites  and  is  even  explosive.  We  have 
here^i  a  jar  containing*  oxygen  gas,  and  if  we  place  in  this 
some  body  which  is  capable  of  forming  a  solid  residuum,  w^e 
shall  obtain  a  light.  There  are  some  fragments  of  zinc,  which, 
beingMieated  and  dipped  in  the  oxygen  gas,  produce  a  brilliant 
light*  and  a  ^wliite  substance  known  as  the  philosopher's  wool, 
h  ere  we  have  a  solid  body  rendered  incandBscent.  If,  in  lieu  of 
zinc,  we  take  another  solid,  magnesium,  it  will  give  off  white  fumes, 
and  produce  a  brilliant  light.  To  produce  light,  we  must  not 
only  accomplish  the  production  of  heat,  but  nnist  have  a  solid  body 
glowing  at  an  incandescent  point.  To  demonstrate  this  in  a  different 
form  :  Here  we  have  a  reservoir  of  oxygen,  and  another  of  street  gas. 
If  we  were  to  use  pure  hydrogen  it  would  be  still  better.  By  turn- 
ing on  the  gases,  tliQy  produce  an  intense  amount  of  heat ;  but  if  we 
dd  a  solid  body,  as  the  particles  of  iron  which  have  been  placed  in 
a  cavity  in  this  l)rick,  wlien  they  begin  to  glow  tliey  will  produce  a 
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brilliant  combustion.  "We  can  produce  an  intense  degree  of  heat  bj 
oxygen  and  hydrogen  combined,  and  a  solid  body  placed  in  the  flame 
will  glow  with  a  certain  degree  of  intensity.  This  is  accomplished 
in  the  ordinary  way  by  the  use  of  lime  or  by  the  employment  of 
magnesia,  mica,  platinum,  or  any  substance  that  can  be  made 
incandescent ;  and  thus  we  may  get  one  of  the  most  brilliant  lights 
of  the  present  day.  Here  we  have  some  compressed  magnesia,  and 
here  are  four  little  jets  of  oxygen  and  carbureted  hydrogen,  and  you 
see  that  they  produce  a  brilliant  light.  This  is  the  form  of  light 
with  which  you  are  familiar  under  the  name  of  the  Drummond 
light,  although  the  name  which  properly  belongs  to  it  is  the  Hare 
light,  for  it  was  Prof.  Hare,  of  Philadelphia,  who  first  showed  that 
by  the  union  of  the  two  gases,  oxygen  and  hydrogen  in  exactly  the 
proportions  found  in  water,  two  v^olumes  of  hydrogen  and  one  of 
oxj^gen,  we  may  produce  this  intense  degree  of  light.  You  now  see 
[returning  to  the  brick  thoroughly  heated  in  the  flame]  that  the  iron 
becomes  warm — the  iron  boils,  the  iron  burns — and  it  gives  us  this 
generous  illumination.  If  we  were  to  catch  the  little  particles  which 
shower  in  every  direction,  they  are  particles  of  oxide  of  iron  which 
are  thus  produced  ;  and  by  increasing  the  force  of  the  jets  of  gas  we 
might  increase  this  shower  of  sparks  until  it  rose  to  the  ceiling. 
This  teaches  us  that  we  arc  not  only  to  consider  intensity  of  light, 
but  also  the  volume  of  the  liglit  wliich  we  are  to  produce.  You  see 
here  the  triumph  of  the  discoveries  of  Sir  Humphrey  Davy,  who 
said  that  the  crust  of  the  earth  was  a  mass  of  oxydized  metals,  that 
at  one  time  glowed  with  fervent  heat ;  that  it  was  then  a  sun  in 
glory,  although  now  a  world  higher  in  dignity  than  if  merely  an 
empty  sphere  emitting  a  fierce  light  associated  with  chemical  heat. 
"We  have  here  two  compressed  gases,  as  before,  oxygen  in  the  one  and 
carbureted  hydrogen  in  the  other  receiver.  You  perceive  that  as  we 
allow  the  two  to  be  discharged  in  jets  of  burning  gas,  we  have  very 
little  light ;  but  placing  a  pencil  of  compressed  magnesia  in  the 
flame,  it  produces  a  light  pleasing  to  behold,  and  one  of  the  modern 
triumphs  of  science.  In  the  one  case  we  have  heat,  and  in  the  other 
light.  It  is  by  the  adroit  arrangement  of  these  burners  that  we 
produce  this  effect ;  and  it  requires  a  nice  adjustment  of  the  two 
gases  to  evolve  the  most  intense  light. 

Let  me  now  ask  you  to  observe  what  takes  place  when  we  employ 
a  simple  candle  flame.  We  have  first  the  particles  of  hydrogen  that 
burn  and  form  water  :  and  then  we  have  the  minute  atoms  of  carbon 
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burning  in  the  flame,  wliich  give  lis  this  characteristic  light  as  well 
as  heat.  Below  we  have  a  bluish  tinge  and  above  we  have  the  red, 
and  intermediate  the  yellow ;  and  thus  we  have  the  same  series  of 
rays  that  we  And  in  the  solar  spectrum.  This  has  been  taken  as  the 
type  of  all  forms  of  light.  Suppose  that  we  liad  only  the  ordinary 
street  gas,  and  some  one  should  come  forward  and  claim  that  he  could 
condense  the  gas  into  a  solid  form,  cleanly,  white,  compact,  which 
you  could  even  carry  in  your  pocket  or  in  a  trunk  without  injury, 
and  yet  you  could  apply  to  it  a  match  and  evolve  from  it  gas,  and 
could  burn  it  so  as  to  furnish  an  ordinary  light,  what  a  triumph  the 
candle  would  be  over  modern  chemists.  The  flame  of  the  candle 
well  illustrates  the  physiological  phenomena  constantly  occurring  in 
our  own  bodies,  AVe  live  in  oxvsren  o-ns,  and  are  converted  into  the 
carbonic  acid  and  vapor  of  M'ater  into  which  this  candle  passes.  Sad 
to  say,  while  we  are  bright  and  luminous  without,  we  are  too  often 
dark  within. 

From  the  candle  we  may  pass  to  the  variety  of  light  which  we  may 
obtain  from  diflerent  liquids  of  the  earth.  You  all  know  that  we 
may  obtain  oils  from  the  animal  world,  and  from  the  plants ;  and 
from  the  animals  that  inhabit  the  sea  as  well  as  those  that  dwell  on 
the  surface  of  the  earth.  But  let  us  remember  that  all  of  these  sub- 
stances have  derived  their  life  from  the  sunbeam  ;  and  hence  the  light 
we  get  has  been  derived  from  that  source.  Let  us  go  even  to  that  oil 
which  bubbles  up  so  generously  in  our  own  soil,  and  has  been  found 
in  other  lands,  the  rock  oil,  or  petroleum;  so  that  we  not  only  have 
a  land  "  flowing  M'ith  milk  and  honey,'-  but  we  have  the  richness  and 
fatness  of  the  earth  pouring  forth,  and  which  has  been  such  a  source 
of  pleasure  and  proflt  in  our  own  time.  These  oils  are  derived  from 
that  extraordinary  source,  the  coal.  Familiar  as  the  facts  are  to  all 
of  us,  that  the  coal  is  the  stored-up  residue  of  the  ancient  life  that 
once  decorated  our  planet,  we  may  not  always  remember  how  entirely 
different  that  was  from  the  vegetable  life  we  now  And  about  us.  The 
earth  was  not  then  a  planet  fitted  for  us  to  live  upon.  There  was 
not  a  plant  fitted  for  the  humblest  of  our  animals.  There  were  none 
of  the  fruit-bearing  trees ;  none  of  the  classes  which  give  to  us  the 
peach,  the  apple,  the  glowing  pomegranate,  the  gorgeous  orange,  and 
the  like ;  not  one  of  the  cereal  grains,  the  wheat,  the  rye,  the  oats, 
the  barley ;  none  of  the  sweet-smelling  herbs  ;  none  of  the  flowering 
plants;  at  the  same  time  there  was  none  of  the  varied  and 
beauteous  forms  of   insect  life  which  lived  upon  the  flower ;   but 
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there  was  only  the  simple  coarse  form  of  vegetation  represented  by 
the  fern  of  our  day.  This  is  buried  up  amid  strata,  oftentimes  con- 
taining only  the  faintest  indications  of  their  origin  ;  and  yet  cut  into 
thin  slices,  it  tells  us  by  its  cellular  structure  that  it  came  from  the 
plant-world.  The  hard  coal  that  we  burn,  under  the  microscope, 
reveals  the  same  facts ;  sometimes  a  leaf  or  a  branch,  occasionally  a 
whole  tree,  at  other  times  rootlets  are  revealed ;  and  thus  we  learn  of 
the  variety  of  plants  from  which  we  have  stored  up  fov  us  that 
element  which  is  to  us  a  source  of  heat  and  a  source  of  light.  I 
never  can  think  of  this  without  reflecting  upon  the  little  seedlet. 
Cut  an  almond  in  two,  and  we  find  a  germ,  and  around  it  the  starchy 
granules  which  are  to  be  the  nutriment  for  it  in  its  early  develop- 
ment. In  its  babyhood  it  is  to  be  nourislied  by  that  which  is  stored 
around  its  most  vital  part.  So  God  Almighty  has  arranged  our 
earth  and  fitted  it  for  us  ;  fitted  it  for  the  great  functions  of  our  race, 
and  stored  up  that  which  give  not  only  heat  and  light,  but  power. 
When  we  reflect  that  every  pound  of  coal  that  is  burned  in  a  minute 
of  time  represents  300  horse-power ;  and  according  to  the  estimate 
of  Tyndall,  the  amount  of  coal  consumed  by  England  alone  repre- 
sents the  power  of  800,000,000  horses,  we  get  some  idea  of  the 
ancient  forces  that  played  upon  this  earth,  and  that  have  been  stored 
away  for  man's  benefit. 

You  are  all  familiar  with  the  operation  of  burning  coal,  so  that  I 
need  not  dwell  upon  the  changes  which  heat  efifects  in  it.  Here  is 
a  little  specimen  which  was  obtained  from  a  vein  a  mile  and  a  half 
within  the  earth,  and  which  now  bears  the  marks  of  the  bark  of 
the  tree  to  which  it  belonged.  Let  us  subject  this  coal  to  heat. 
Placing  it  in  the  bowl  of  a  tobacco-pipe,  it  gives  ofi'  oils  and  gases; 
and  after  it  is  heated  the  gas  creeping  from  the  stem  of  the  pipe  may 
be  lighted,  the  coal  giving  us  both  heat  and  light. 

If  you  will  look  at  this  chart,  it  will  help  you  to  understand  how 
this  gas  is  made.  Here  is  a  retort  of  iron,  and  here  is  a  furnace. 
When  this  retort  is  filled  with  coal,  gases  are  evolved  which  rise  in 
this  metal  tube.  N"ext  to  this  another  set  of  furnaces  is  placed,  back 
to  back,  on  the  same  principle  that  two  in  a  bed  are  warmer  than 
one.  The  gases  and  the  vapor  are  partially  condensed,  and  passed 
into  the  hydraulic  main,  as  it  is  termed,  and  then  the  gases  descend 
and  ascend  through  these  tubes,  or  coolers,  which  i:educes  the  tem- 
perature of  the  gas.  Then  we  have  here  a  shower  of  water  which 
passes  through  the  gas  and  washes  out  the  impurities,  and  at  the 
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same  time  cools  the  gas.  To  insure  success  a  second  arrangement  of 
this  kind  is  adjusted,  and  the  rain  descends  and  the  impurities  flow 
into  the  reservoir  below.  Then  we  have  instruments  which  relie^'e  the 
retorts  from  pressure,  and  there  is  a  beaiitiful  mechanism  hy  which  the 
gas  is  passed  under  water,  and  valves  are  so  arranged  that  the 
water  may  be  changed  but  the  gas  will  not  escape.  Here  we 
have  the  method  of  puritying  it,  with  a  series  plates  of  lime. 
The  gas  is  then  received  into  the  large  meter,  where  the 
amount  is  determined,  and  then  into  the  grand  reservoir.  AYlien 
I  tell  you  that  a  single  company  in  the  city  of  Kew  York 
makes  4,000,000  cubic  feet  of  gas  every  twenty-four  hours,  you 
"will  have  some  conception  of  the  magnitude  of  the  scale  on  which 
this  operation  is  conducted.  From  this  it  passes  through  a  regulator 
or  governo]",  and  is  distributed  through  the  city.  I  have  not  time  to 
enter  into  all  the  details ;  but  this  is  the  beautiful  mechanism  by 
which  is  generated  the  gas  which  we  constantly  employ.  Lest  I 
should  be  inaccurate,  I  called,  the  other  day,  upon  the  Manhattan 
Gas  Company,  and  they  stated  that  they  made,  last  year,  1,250,000,000 
cubic  feet  of  gas.  The  other  companies — the  jS'ew  1l  ork,  the  Metro- 
politan, and  the  Harlem  Company,  associated  with  it — produced 
about  2,700,000,000  cubic  feet  of  gas  the  last  year.  If  we  estimate 
this  at  the  price  of  the  gas  of  the  Manhattan  Company,  which  is  three 
dollars  per  1,000  feet,  this  amounts  to  nearly  $8,250,000.  If  we  con- 
sider that  about  20  per  cent  is  lost  by  leakage  and  in  other  ways,  we 
have  at  least  $6,500,000  expended  in  the  production  of  gas- for  illu- 
minating purposes ;  and  this  in  one  city!  AVe  can  hardly  fail  to  be 
reminded  of  that  astounding  proposition  of  our  great  philosopher, 
Franklin,  who  proposed  to  save  England  millions  of  dollars  annually, 
in  this  way :  "  Let  people  go  to  bed  half  an  hour  after  sunset,  and 
rise  half  an  hour  before  sunrise."  Let  us  not  forget  that  in  the  great 
coal  strata  we  have  stored  up  the  forces  of  the  light  which  originally 
shone  upon  the  earth.  It  may  have  been  light  which  surrounded  or 
invested  our  globe,  or  that  received  from  afar. 

We  can  produce  light  by  chemical  means,  far  surpassing  anything 
which  I  have  yet  shown  to  you.  It  is  simply  by  the  galvanic  battery. 
You  are  all  familiar  with  the  fact  that  by  putting  acids  and  metals 
together,  or  any  substances  that  have  a  chemical  affinity,  we  have 
certain  powers  .revealed.  Here  is  a  cell  of  the  form  which  we  shall 
use  this  evening;  a  glass  jar  containing  about  1^  gallons  of  water, 
with  a  zinc  cylinder,  and  a  porous  cup,  and  slab  of  carbon.     Within 
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the  porous  cup  containing  the  slab  of  carbon,  we  place  a  solution  of 
bicliroraate  of  potash,  and  upon  the  outside,  in  the  outer  jar,  we  pom- 
diluted  sulphuric  acid.  We  have  here  a  battery  of  250  of  these  jars, 
which  the  gentlemen  who  have  kindly  assisted  me  in  preparing  for 
this  lecture,  put  together  between  10  and  2  o'clock  last  night.  By 
bringing  together  the  copper  wires  so  as  to  complete  the  circuit,  we 
obtain  what  is  called  the  electric  light.  It  is  a  small  point,  but 
intensely  hot ;  and  the  light  increases  in  brilliancy  as  the  metal  is 
consumed  and  ih.e  distance  between  the  points  is  increased.  Substi- 
tuting for  this  point  of  copper,  one  of  a  mixture  of  copper  and  zinc, 
we  have  a  light  giving  us  white  fumes  from  the  zinc,  and  a  greenish 
tinge  from  the  copper. 

jSText  I  take  a  point  of  iron,  wliicli  produces  a  brilliant  light;  and, 
as  you  see,  as  the  iron  is  consumed  the  arc  increases  ulitil  at  last  the 
distance  between  the  points  is  so  great  that  the  electricity  cannot 
bridge  the  space.  [The  dazzling  light,  when  that  distance  was 
reached,  suddenly  ceased.]  JS^ow,  employing  a  pencil  of  carbon,  we 
shall  have  a  still  more  intense  light,  this  being  that  which  is  known 
to  us  now  as  the  galvanic  light.  By  separating  the  poles  we  break 
the  current  of  electricity,  and  thus  the  light  is  lost.  In  order  that 
you  may  fairly  judge  of  these  different  degrees  of  light,  let  me  bring 
before  vou  the  means  by  which  we  measure  the  intensitv  of  lio-lit — 
the  instrument  which  is  the  subject  of  our  lecture — the  photometer, 
or  light-measurer.  We  may  compare  lights  in  two  or  three  different 
wa,ys.  We  have  several  forms  of  photometers.  Thus  we  sometimes 
measure  the  light  of  the  sun  by  the  thermometer,  by  measuring  the 
amount  of  heat  set  free  from  that  magnificent  orb.  We  learn  from 
the  latest  investigations  the  fact  that  our  earth  receives  only  a  very 
small  part  of  the  light  and  warmth  emanating  from  the  sun,  which 
is  itself  so  large  that  were  it  hollow,  and  the  earth  placed  in  its  center, 
there  would  be  almost  room  enough  for  anotlier  moon  outside  our 
satellite,  within  the  surface.  The  sun  sets  free  as  much  heat  as  would 
be  produced  by  burning  no  less  than  seventeen  miles  in  thickness  of 
coal  covering  its  whole  surface,  within  a  single  year.  But  our  earth 
receives  a  very  small  portion  of  this  lieat  and  light.  Conceive  a  great 
concave  sphere,  with  the  sun  in  its  center,  and  the  orbit  of  our  earth 
in  its  circumference,  and  you  will  see  what  an  infinitesimal  portion 
of  the  surface  of  that  sphere  would  be  occupied  by  our  earth. 

We  thus  learn  that  our  globe  receives  but  one  2,300,000,000th  part 
of  the  heat  set  free  from  the  sun.     Another  method  is  by  measuring 
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the  chemical  beams  of  the  sun  in  their  photogi'aphic  power.  Many 
years  ago,  Prof.  J.  W.  Draper  suggested  a  simple  instrument  con- 
taining a  mixture  of  hydrogen  and  chlorine  gases,  which  by  their 
gradual  combination  should  test  the  actinic  force  of  a  beam  of  light. 
Another  method  is  the  direct  measure  of  the  illuminating  power. 
The  most  simple  way  to  test  this  is  by  comparing  shadows  cast  upon 
a  screen ;  and  for  this  purpose  we  will  now  darken  the  room,  and 
you  will  observe,  first,  the  shadow  cast  by  a  metallic  rod  upon  this 
screen,  when  we  have  only  the  illumination  of  a  candle  flame.  Now, 
lighting  this  gas-burner,  giving  a  flame  from  the  ordinary  street  gas, 
you  observe  that  the  shadow  of  the  bar  from  the  candle  has  become 
invisible,  or  can  hardly  be  seen,  and  the  shadow  from  the  gas  alone 
appears  upon  the  screen.  Let  us  now  allow  the  oxygen  jet  play  upon 
a  piece  of  compressed  magnesia.  We  have  a  still  more  brilliant 
light,  which  grows  l)righter  until  not  only  the  shadow  of  the  brazen 
bar  from  the  candle  but  that  from  the  gas  disappear.  I  now  burn  a 
strip  of  metallic  magnesium  which  overpowers  by  its  brightness  the 
other  lights.  jSText  we  come  to  the  galvanic  light ;  and  now  you  see 
that  the  magnesia  shadow,  as  I  move  it,  is  itself  very  faint,  although 
the  galvanic  light  is  at  a  greater  distance.  You  see  how  the  galvanic 
light  overshadows  all  the  others.  It  is  the  brightest  of  all  known  lights. 
]N^ow,  lowering  these  lights,  I  will  introduce,  while  the  room  is  still 
darkened,  another  experiment — the  production  of  the  electric  light. 
All  are  familiar  with  the  fact  that  the  electric  spark  can  be  excited 
by  friction  upon  dry,  warm,  brown^  paper,  glass,  vulcanized  india- 
rubber,  or  gutta-percha. 

"When  we  pass  this  current  through  a  vacuum,  we  have  not  pm*e 
white  light,  but  a  series  of  colored  lights,  very  much  such  as  we 
witness  in  the  higher  part  of  our  atmosphere  in  the  winter  season, 
especially  in  the  arctic  regions,  and  which  we  know  under  the  title 
of  the  aurora  borealis.  We  can  imitate  this  by  a  small  electric 
machine.  To  o1)tain  an  imitation  of  the  peculiar  light,  we  will  pass 
the  current  through  a  series  of  tubes,  about  twelve  feet  in  length,  and 
filled  with  different  gasses.  When  these  tubes  are  revolved  with 
sufficient  rapidity,  it  produces  the  effect  the  pyrotechnist  sometimes 
exhibits,  of  wheels  apparently  rotating  in  the  air.  Before  lighting 
up  the  room,  I  will  show  you  an  experiment  to  demonstrate  how 
harmoniously  colors  are  blended.  In  these  plates  before  me  [extend- 
ing entirely  across  the  platform  in  large  numbers]  we  liave  prepared 
a  light  diet  of  salt  moistened  with  alcohols.     Setting  fire  to  this  it 
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will  burn  with  a  peculiar  light,  containing  but  one  color,  which  we 
therefore  call  a  monochromatic  light.  Now  that  they  have  been 
lighted,  I  ask  you  to  mark  its  effect  upon  these  silken  flags  of  various 
colors.  In  this  flame  there  is  no  red  light,  and  the  consequence  is 
that  all  these  colors  are  lost  excepting  a  yellowish  tinge.  The  red 
has  departed  from  our  lips,  and  the  consequence  is  that  we  present  a 
ghastly,  cadaverous  appearance.  Don't  look  at  me,  please  look  at 
each  other.  As  this  gradually  dies  away,  let  me  call  your  attention 
to  anotlier  triumph  of  modern  science  in  regard  to  electricity  as  a 
means  of  producing  light.  At  the  capitoi  at  Washington,  if  a 
committee  is  engaged  in  a  private  conference  when  the  sun  is  setting, 
and  they  wish  to  continue  in  session,  the  gas  is  turned  on  and  in  an 
instant,  by  electricity,  the  room  is  lighted.  So  here,  a  spark  lights 
the  gas,  and  thus  we  recei\''e  the  light  which  changes  the  hues  of  our 
faces  and  of  all  these  pieces  of  silk  to  their  natural  colors.  [The 
sudden  lighting  of  two  chandeliers  at  the  top  of  the  room  by  electricity 
was  received  with  applause.  The  gas  was  again  turned  ofl:',  and 
relighted  in  an  instant  by  the  same  means.] 

Let  me  now  take  the  liberty  of  presenting  to  you  one  -of  the  most 
beautiful  applications  of  modern  science  to  the  production  of  light. 
About  three  years  since,  M.  Tessie  du  Motay,  a  French  chemist,  of 
great  distinction  and  originality,  conceived  the  possibility  of  produ- 
cing oxygen  by  decomposing  the  alkaline  manganates,  with  super- 
heated steam.  M.  Schwartz wehee,  Professor  of  Chemistry  at  Metz, 
was  requested  to  test  the  truth  of  his  conception.  This  he  did,  and 
found  to  his  delight  that  manganate  of  soda  was  decomposed  in  the 
presence  of  superheated  steam.  Perhaps  it  would  be  a  violation  of 
confidence  if  I  were  to  tell  you  how  these  French  gentlemen  expressed 
their  delight  at  such  a  discovery.  The  result  was  the  erection  of 
works  on  a  grand  scale  at  four  different  places,  each  successively 
triumphant,  a  fifth  near  Paris,  and  the  sixth  will  be  in  the  city  of 
New  York,  where  oxygen  will  be  made  at  such  a  rate  that  it  can  be 
disposed  of  not  only  for  theoretical  purposes,  but  to  be  employed  in 
practical  use.  Messrs.  Ball  &  Black  have  adjusted  these  two  candela- 
bras  for  the  oxygen  and  hydrogen  light.  Here  we  have  nine  covered 
jets,  by  the  side  of  twenty-five  jets  of  common  gas,  and  on  the  oppo- 
site side  of  the  platform  you  have  nine  uncovered  jets  by  the  side  of 
twenty-five  uncovered  lights.  You  can  judge  of  the  brilliancy  by 
comparing  them,  [The  new  lights  filled  the  hall  with  a  light  resemb- 
ling noonday,  and  by  their  side  the  gas  flames  appeai'ed  pale  and 
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yellow.]  The  limits  of  a  lecture  will  not  permit  me  now  to  explain 
the  advantages  of  this  light.  One  of  these  is  that,  as  the  light  is 
derived  from  an  incandescent  solid  body,  and  not  from  a  mere  flame 
of  gns,  there  is  no  flickering,  but  a  constant  and  stead3'  light.  By 
this  light,  too,  you  see  that  hues  are  happily  blended  better  than  by 
candle,  oil  or  gas-light.  Fni'ther,  it  is  demonstrable  that  a  six-foot 
gas-burner  sets  free  as  much  impurity  as  eight  or  nine  persons  sitting 
quietly  here,  "When  you  remember  with  what  fatal  eftects,  in  the 
Black  Hole  in  Calcutta,  140  persons  were  imprisoned  in  a  cube  of 
eighteen  feet,  with  two  windows,  most  of  them  dying  before  the  next 
morning,  you  will  see  the  importance  of  substituting  for  a  burner 
setting  free  as  much  impurity  as  eight  or  nine  persons,  one  which 
furnishes  its  own  supply  of  oxygen  and  greatly  diminishes  the  car- 
bonic acid.  We  have  here  a  white  and  steady  light,  so  brilliant  that 
you  need  to  protect  your  eyes,  and  yet  filling  the  room  with  such  an 
illumination  that  a  gentleman  who  usually  finds  his  sight  too  short 
for  reading  in  the  evening,  assures  me  tliat  lie  finds  this  to  take  the 
place  of  his  failing  eyesight.  Here  we  have,  from  the  same  amount 
of  gas,  sixteen  times  the  supply  of  light,  and  instead  of  robbing  the 
air,  it  provides  its  own  supply  of  oxygen.  According  to  the  experi- 
ments made  in  Paris  recently,  nnder  the  order  of  the  Emperor,  the 
saving  in  expense  is  thirty  or  forty  per  cent.  I  have  not  of  the  other 
properties  of  the  light,  further  time  to  speak  than  to  say  that  the 
photographer  can  employ  it  instead  of  the  light  of  the  sun.  A  year 
ago  the  City  Ilall  at  Paris  was  lighted  np  as  you  see  this  [with  oxy- 
gen], and  now  the  Tuileries  are  lighted  in  the  same  manner.  For 
nine  years  an  electric  light  has  been  shining  from  the  chalk-cliffs  of 
England,  and  two  electric  lights  shine  from  the  i)ort  of  Havre ;  why 
should  the  grandest  city  this  side  of  God's  globe,  be  satisfied  with  an 
oil  light  i  A  French  steamer  visiting  our  shores  months  ago  succeeded 
in  finding  mechanism  with  gearing  capable  of  giving  2,500  revolu- 
tions ;  and  she  came  in  with  the  sunlight  streaming  from  her  bows, 
the  tax  upon  her  valuable  property  being  one  per  cent  less  as  a  con- 
serpience.  And  night  after  night,  from  her  dock,  did  she  shoot  her 
beams  across  to  the  Jersey  shore  in  demonstration  of  the  value  of  this 
light.  A  steamer,  amid  the  movements  of  the  ocean,  could  produce 
this  splendid  light,  with  a  loss  of  less  than  two  horse  power.  I  was 
told,  by  one  of  the  Board,  that  the  galvanic  battery  was  expensive. 
Only  a  day  or  two  since  it  was  stated  to  me  tliat  a  bark  came  from 
Malaga  freighted  with  fruit,  exj^ecting  to  arrive  here  for  the  holidays. 
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For  ten  days  or  two  weeks  she  was  near  our  shore,  failing  to  see  our 
light ;  and  when  she  arrived,  the  spoiling  of  the  fniit,  and  the  loss  of 
the  market  had  occasioned  a  loss  of  $15,000.  This  is  but  a  homapathic 
illustration.  What  would  be  the  value  of  the  light  to  a  magnificent 
steamer,  worth  half  or  three-quarters  of  a  million,  with  freight  worth 
a  million  of  dollars,  to  say  nothing  of  the  valuable  lives  on  board  ? 
Had  the  ill-fated  Arctic  possessed  such  a  light,  would  she  have  been 
stabbed  between  wind  and  water  as  she  was,  and  her  cargo  not  alone, 
but  precious  lives,  lost  ?  Again,  I  am  told  that  the  galvanic  battery 
is  difficult  to  keep  in  order.  Do  we  know  it  to  be  a  fact  that  we  can 
send  a  telegram  from  here  to  Bostou,  to  Philadelphia,  California,  or 
to  the  other  side  of  the  ocean?  Do  we  not  know  that  thousands  of 
galvanic  batteries  are  kept  in  order  night  and  day  ?  And  are  we  to 
have  our  coast  guarded  only  by  oil  lights  ?  When  I  spoke  to  the 
president  of  the  Chamber  of  Commerce  about  this  a  year  ago,  he  said, 
"  We  know  nothing  of  the  matter ;  we  are  not  familiar  with  these 
chemical  themes  ;  and  we  leave  it  to  this  illustrious  scientific  board." 
It  is  to  be  regretted  that  after  all  the  discoveries  made  within  the 
past  few  years,  we  have  not  science  applied  on  the  coast  of  America 
as  it  is  applied  on  the  coast  of  Europe.  [Applause.]  I  wnll  now  show 
you  one  or  two  experiments  to  show  the  power  of  this  electric  light. 
You  will  readily  believe  that  my  able  assistant.  Dr.  Wilkinson, 
experimenting  with  the  galvanic  light  was  so  overwhelmed  by  it  that 
he  had  to  shut  himself  up  in  a  dark  room  for  forty-eight  hours,  unable 
to  bear  even  a  candle  light.  Passing  a  spark  under  water,  you  see 
that  we  have  light  under  most  unfavorable  circumstances.  And 
here  you  find  that  we  can  produce  it  even  in  a  vacuum.  It  is  the 
nearest  approximation  to  sunlight  known  to  us.  It  is  due  to  the 
union  of  certain  elements.  The  basis  of  all  light  is  oxydation,  and 
we  know"  that  ever  since  the  Almighty  breatlied  upon  man  the  breath 
of  life  it  has  also  been  the  basis  of  our  life. 

I  regret  that  the  time  is  so  short  that  I  cannot  exhibit  to  vou  all 
the  phenomena  I  desired  to  show,  as,  for  instance,  relative  to  the 
employment  of  refractors  of  light  and  reflectors  of  light.  We  have 
here  a  reflector  having  that  peculiar  curs^e  denominated  a  parabola, 
which,  when  perfectly  made,  has  the  power  of  reflecting  beams  of 
light  in  a  parallel  direction.  The  same  may  be  accomplished  by  tlie 
beautiful  lenses  devised  by  the  French  investigatoi',  Fresnel.  It  is 
highly  important  in  lighting  the  coast  that,  instead  of  the  light  being 
radiated  above  and  below  in  every  direction,  the  rays  shall  be  sent  in 
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a  parallel  line  so  as  to  produce  a  more  brilliant  light.  Observe  the 
tints  of  the  silk  of  these  flags  as  I  hold  them  before  this  reflector. 
Let  me  now  ask  your  attention  for  a  moment  to  the  instrument  com- 
monly employed  in  photoinetric  investigations.  It  was  invented  by 
Prof.  Bunsen  of  Heidelberg,  to  whom  we  are  indebted  for  other  most 
beautiful  physical  and  chemical  discoveries.  This  is  a  beautiful 
application  of  the  law  that  light  is  in  inverse  proportion  of  the  square 
of  the  distance.  Here  we  have  a  small  bit  of  paper,  which,  whe.n 
you  view  it  by  reflected  light,  shows  a  central  disk  which  is  white. 
Viewing  it  by  transmitted  light,  the  central  disk  is  black,  the  paper 
being  greased  upon  the  circumferences,  rendering  it  semi-transparent, 
excepting  this  central  spot.  This  instrument  is  placed  in  a  room 
perfectly  dark,  the  walls,  ceiling,  and  floor  being  blackened.  There 
is  a  graduated  scale,  on  which  this  disk  is  placed.  At  one  extremity 
of  the  scale  is  placed  a  standard  candle;  and  at  the  other  end  the 
candle  or  other  light  which  we  M'ish  to  measure.  This  disk  slides 
easily  back  and  forth,  and  is  so  adjusted  that  the  light  upon  the  two 
sides  shall  be  of  equal  intensity,  so  that  the  central  spot  is  almost 
invisible.  If  either  appears  brighter,  we  slide  the  disk  toward  the 
feebler  light  until  they  agree.  Then  if  we  find  that  the  distance  of 
the  candle  from  the  disk  is  five  times  as  great  as  of  a  gas-light,  we 
must  square  this  number,  producing  twenty-five,  and  it  will  show  the 
brilliancy  of  the  gas-light  to  be  twenty-five  times  as  great  when 
compared  with  this  standard  candle.  If  the  distance  is  only  four 
times  as  great,  the  square  of  four  being  sixteen,  we  know  that  the 
gas-light  is  sixteen  times  as  brilliant.  Ordinarily,  if  gas  be  burned  in 
a  circular  Argand  burner,  possessing  fifteen  apertures,  and  having  a 
glass  seven  inches  in  height,  burning  five  cubic  feet  per  hour,  under 
a  pressure  of  half  an  inch,  its  light  will  be  equal  to  sixteen  caudles. 
In  some  cities,  as  in  Baltimore,  and  I  was  told  to-day,  by  Prof. 
Silliman,  in  Chicago,  they  publish  every  week  the  illuminating 
power  of  the  gas  produced  in  those  cities,  so  that  the  public 
have  a  check  upon  the  gas  companies,  I  ought  to  say  of  the  Argand 
burner,  that  the  amount  of  light  depends  partly  upon  its  form, 
whether  the  orifices  are  larger  or  smaller,  whether  the  chimney  is 
higher  or  lower,  &c. ;  and  all  these  circumstances  must  be  taken  into 
consideration.  But  we  know  that  candles  differ.  The  standard  is 
that  it  must  burii  two  grains  per  minute.  The  candle  is  lighted,  and 
when  it  is  fairly  burning,  we  counterbalance  it  with  little  weights; 
and  thus  we  can  easily  ascertain  the  amount  of  material  consumed  in 
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a  given  time,  say  half  an  liour,  or  an  lionr ;  and  we  can  compare  that 
with  the  standard.  There  mav  be  a  variation  in  the  wick  ;  and 
furthermore  we  have  not  the  standard  of  volume ;  and  hence 
oiu'  measures  of  liglit  by  no  means  compare  with  our  measures 
of  heat.  We  place  our  thermometer  in  boiling  water  and  melting 
ice,  and  obtain  our  standard  points  from  which  to  measure ; 
but  we  have  no  such  standard  with  regard  to  light.  Yet  there 
is  enough  known  to  guide  us  to  a  certain  extent  as  to  the 
volume  and  intensity  of  light,  as  well  as  its  healthfulness.  The 
brightest  light  man  has  ever  made  is  the  electric  light,  the  brilliancy 
depending  upon  the  magnitude  of  the  battery  we  employ  and  the 
activity  of  the  oxydizing  agents.  Xext  the  magnesium  light ;  then 
we  have  the  Hare  light,  modified  by  applying  in  the  flame  platinum 
or  compressed  magnesia.  The  preparation  of  oxygen  gas  at  a  com- 
mercial price  is  the  great  discovery  of  this  century,  and  which  I  hope 
before  many  months  will  be  introduced  into  practical  use  in  this  city, 
for  there  are  competent  men  who  have  taken  hold  of  the  problem 
with  tlie  intention  of  solving  it  here  as  it  has  been  solved  abroad, 
and  we  shall  have  a  light  clieaper  and  more  wholesome.  In  this  con- 
nection let  me  say  that  light  should  come  from  above,  for  God 
Almighty  has  so  arranged  it.  Tie  has  given  us  eyebrows  and  eye- 
lashes. The  light  should  be  near  the  ceiling,  that  it  may  be  trans- 
mitted from  above,  and  that  the  impurities  from  the  gas  may  be 
carried  out.  You  know  I  am  not  addressing  the  audience  'I  addressed 
an  hour  ago.  Particles  which  formed  your  bodies  then  have  gone 
democratically  into  this  atmosphere,  to  be  remodeled  into  other 
forms  and  figures  ;  and  particles  of  food  of  which  you  partook 
to-day  are  now  being  transmuted  into  your  living  selves.  We  are 
like  the  candle  flame,  ever  changing.  We  have  the  semblance  of 
identity;  but  new  particles  continually  enter  into  our  composition, 
giving  us  genial  warmth  and  intellectual  light.  One  of  the  grandest 
features  connected  with  humanity  is  his  ability  to  produce  and  evolve 
these  imponderable  agencies,  heat  and  light.  It  is  a  God-like 
attribute,  and  one  of  the  most  important,  not  only  to  tlie  health  of 
the  body,  but  the  wealth  of  the  pocket. 

I  have  endeavored  in  this  short  time  to  touch  upon  the  salient 
points  in  this  extensive  field  of  investigation.  I  will  now  ask  your 
patience  for  a  moment,  while  I  allude  to  a  beautiful  theory,  sustained 
by  some  electrical  experiments,  showing  the  relation  between  undu- 
lations of  light  and  of  the  atmosphere.     If  I  pass   a  ray  of  light 
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tlirongli  a  prism,  as  you  M-ill  sec  in  a  future  lecture,  the  colors  of  tlie 
rainbow  will  be  produced  ;  the  red,  the  yellow,  and  the  blue.  The 
red  ray  corresponds  to  the  lowest  note  of  the  gamut,  the  base  or 
fundamental  note ;  and,  passing  through  those  other  colors,  we  reach 
the  higher  notes.  The  undulations  of  sound  are  few.  We  know 
that  thirty-two  to  the  second  can  be  appreciated  by  an  ordinary  ear, 
and  some  claim  tliat  they  can  appreciate  sixteen  vibrations ;  from 
this  we  ascend  to  30,000  or  40,000  per  second.  But,  with  regard  to 
light,  we  pass  to  a  degree  of  refinement  far  surpassing  that  of  sound ; 
for  it  is  claimed,  as  the  result  of  investigation  of  the  undulatory 
theory,  that  the  red  ray  will  perform  40,000  undulations  in  a  single 
inch.  Light  moves  at  the  speed  of  200,000  miles  per  second.  There 
are  about  5,000  feet  in  a  mile ;  so  that  we  have  1,000,000,000  feet,  or 
12,000,000,000  inches.  Multiplying  this  by  40,000,  we  have  the 
enormous  sum  of  480,000,000,000,000  wavelets  that  break  upon  the 
shore  of  the  retina  of  the  eye  in  a  single  second,  while  we  gaze  upon 
a  distant  red  star.  This  sum  is  too  enormous  to  be  appreciated. 
Divide  the  little  arc  through  which  the  pendulum  swings  in  a  second 
into  1,000,000  parts ;  and  while  the  pendulum  drops  through  one- 
millionth  part  of  its  arc,  the  red  waves  strike  upon  the  retina  of  the 
eye  480,000,000  times.  To  count  a  million  of  millions  requires 
30,000  years,  if  we  count  one  each  second.  What  shall  we  say  of 
480,000,000,000  ?  Think  of  the  antiquity  of  our  race,  G,000  or  8,000 
years,  as  compared  with  this  astounding  number ;  and  if  we  pass  to 
the  higher  undulations,  how  vastly  they  must  exceed  it.  We  have 
a  harmony  in  light,  as  we  have  a  harmony  in  sound.  When  we  think 
of  this,  as  we  move  off  in  imagination  to  some  distant  star,  or  to  some 
nebula,  sending  its  light  to  us  millions  of  ages  ago,  the  mind  is  over- 
Avhelraed  with  the  thought :  Truly,  whatever  man  may  be  morally, 
intellectually  he  is  "  little  lower  than  the  angels." 
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SCIENTIFIC  LECTUBE-X. 


ON    COMPAKATIVE    ZOOLOGY. 


By  Mb.  B.  Waterhouse  Hawkins. 


The  tenth  lecture  of  the  scientific  course,  before  the  American 
Institute,  was  delivered  last  evening,  January  27th,  1869,  by  Mr. 
Waterhouse  Hawkins,  of  London,  at  Steinway  Hall.  Judge  Daly, 
vice-president,  having  introduced  the  lecturer,  Mr,  Hawkins  said  : 

Ladies  and  Gentlemen  :  My  object  to-night  in  speaking  of  the 
subject  of  comparative  Zoology  is  to  place  before  you  a  comparative 
view  of  reptiles  and  birds,  I  am  aware  of  the  difficulty  I  have  to 
contend  with  in  making  comparisons.  Among  our  many  household 
proverbs,  more  or  less  true,  it  is  said  "  The  value  of  all  things  is  com- 
parative," and  again,  that  "  comparisons  are  odious,"  Mrs.  Malaprop's 
version  of  which  is  well  known.  At  the  same  time  I  can  only  suppose 
it  possible  for  us  to  arrive  at  a  just  conclusion  in  questions  of  natural 
history  by  comparing  one  form  with  another.  There  is  a  disadvantage 
in  comparing  reptiles,  which  have  the  misfortune  to  have  a  bad  name 
— with  birds,  which  every  one  admires.  Reptiles  are  crawling,  creep- 
ing things.  The  record  of  their  creation  takes  a  very  early  place  in  the 
history  of  the  creation.  They  are  cold-blooded,  slow,  and  at  the  same 
time  scaly.  They  are  altogether  disagreeable ;  and  there  is  also  a  say- 
ing that  there  is  a  kind  of  enmity  or  unpleasant  feeling  between  man 
and  these  same  scaly  individuals.  Birds,  on  the  contrary,  are  almost 
celestial.  If  we  do  but  remember  the  lark,  "  that  upward  soars  and 
at  heaven's  gate  sings,"  as  the  poet  tells  us ;  if  we  think  of  the 
"  charms  of  nature's  jewelry,"  as  the  humming-birds  are  called ;  and 
especially  if  we  think  of  those  other  creatures  with  wings,  which  we 
may  reasonably  suppose  borrowed  them  of  the  birds,  no  !  that  could 
not  be,  for  the  angels  are  believed  to  have  been  created  first ;  but  it 
is  evident  that  the  birds  can  use  their  wings  better  than  any  ima- 
ginary figure  of  an  angel  could,  we  may  readily  suppose  that  the 
10 
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birds  had  an  advantage  in  the  earliest  periods  of  time.  With  regard 
to  this  poetical  idea  of  the  power  of  flight,  a  creature  having  wings 
being  always  a  favorite  object  for  comparisons,  allegories,  &c.  I 
must  say  in  defense  of  the  class  of  creatures  with  which  I  wish  now 
to  compare  the  birds,  that  they  are  also  ihentioned  among  the  fowls 
of  the  air  as  flying  above  the  earth ;  and  the  record  of  their  existence 
refers  not  to  birds  exclusively,  but  has  direct  reference  to  flying  rep- 
tiles. If,  then,  I  can  prove  to  you  that  reptiles  could  fly,  without 
which  the  comparison  would  be  incomplete,  you  will  see  that  the 
comparison  between  reptiles  and  birds  is  not  so  impossible  as  it  might 
at  first  sight  and  sound  appear  to  be.  There  is  an  advantage  in 
comparing  two  things  that  are  supposed  to  be  so  dissimilar  as  reptiles 
and  birds,  that  we  shall  thereby  more  plainly  see  that  grand  unity  of 
plan,  that  sublime  oneness  that  pervades  all  animate  nature.  Every 
living  thing  with  which  we  are  familiar  is  constructed,  and  designed 
upon  that  one  plan,  which  is  godlike.  So  far  is  this  of  advantage  to 
the  observer  of  natural  history,  that  I  am  convinced  it  is  the  only 
■channel  by  which  observations  upon  nature  can  by  any  possibility 
lead  up  from  the  things  created  to  the  creative  power.  If  we  do  not 
Appreciate  that  one  distinctive  feature,  the  oneness  of  the  plan,  and 
the  variety  contained  in  that  oneness,  it  is  impossible  to  have  the 
same  grand  feeling  of  worship  for  the  powers  of  creation. 

I  will  then  endeavor  to  show  you  the  machinery  of  life ;  the  life- 
machinery  of  the  reptiles  and  the  birds ;  my  object  being  to  convince 
you  of  that  unity  to  which  I  have  just  alluded.  The  frame-work  by 
which  we  compare  one  creature  with  another  is  designed  for  a  spe- 
cific purpose ;  that  purpose  being  to  contain  and  to  protect  the  vital 
organs ;  it  is  therefore  secondary  in  character  to  the  vital  organs, 
which  it  is  designed  to  protect.  I  will  endeavor,  in  the  fii'st  instance, 
to  represent  to  you  the  vital  organs  of  a  reptile,  and  the  same  of  a 
bird,  for  the  purpose  of  bringing  before  you  an  intermediate  form. 
It  has  been  said  by  naturalists,  Mr.  Darwin  among  the  number,  that 
the  geological  record,  containing  the  remains  of  the  forms  of  life  that 
are  called  extinct,  is  so  imperfect  that  we  have  no  direct  evidence  of 
an  intermediate  form.  It  is  extraordinary  that  he,  of  all  other  per- 
sons, should  make  such  an  assertion.  Intermediate  forms  are  numer- 
ous. But  I  beg  to  observe  that  their  recognition  is  very  dependent 
on  om*  degree  of  faith  in  the  persistence  of  species.  If  there  be  inter- 
mediate forms,  and  particularly  in  relation  to  those  forms  that  have 
passed  away,  you  will  at  once  perceive  my  object  in  placing  before 
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you  animals  as  tliey  are  now  constructed,  in  conformity  ■witli  tlie 
maxim  of  one  of  tlie  greatest  pliilosopliers  who  has  wi'itten  in  the 
English  language,  that  "  it  is  necessary  to  know  the  things  that  are 
present  with  us,  to  have  anything  like  an  acquaintance  with  the 
things  that  are  past.  Without  detaining  you  further,  then,  I  will 
endeavor  to  give  you  first,  the  construction  of  the  reptile,  then  of  the 
bird,  and  finally  to  exhibit  to  you  the  intermediate  form  of  which  I 
have  a  gigantic  specimen  here,  which,  through  the  kindness  of  the 
commissioners  of  the  Central  park,  I  have  been  allowed  to  bring 
before  you,  prematurely,  because  they  were  unwilling  that  the  illus- 
tration should  be  wanting,  and  which  is,  in  fact,  the  first  installment 
of  the  works  I  have  the  pleasure  of  executing  for  that  institution. 
In  the  first  place,  I  would  remind  you  that  it  is  absolutely  essential 
for  every  living  creature  to  have  the  means  of  feeding,  and  depositing 
that  food  in  such  a  situation  that  it  may  bear  the  same  reference  to 
the  living  body  as  the  fuel  bears  to  the  locomotive  engine.  We  have, 
then,  here  that  essential  portion.  [Mr.  H.  here  commenced  to  draw 
a  reptile  on  the  blackboard,  describing  the  details  as  he  proceeded.] 
I  have  some  hesitation  in  introducing  so  unpoetic  a  portion  of  mj 
subject  at  the  commencement ;  but  it  is  followed  by  the  next  organ, 
which  is  one  that  the  poets  have  thought  proper  to  immortalize, 
while  they  have  said  nothing  of  the  existence  of  this  stomach,  thej 
are  all  agreed  that  there  should  be  a  heart.  I  am  reversing,  of 
course,  the  grandeur  of  the  poetical  idea,  when  I  say,  no  stomach,  no 
heart.  We  often  speak  of  a  "  hearty  "  meal,  though  I  am  afi-aid  that 
would  not  quite  justify  me  in  putting  the  heart  subsidiary  to  the 
stomach.  As  I  have  compared  the  sack  receiving  the  food  to  the 
furnace  receiving  the  fuel,  you  will  forgive  me  if  I  speak  of  the  heart 
as  the  force-pump  that  distributes  the  material  to  restore  and  revivify 
and  reconstruct  every  part  of  the  creature's  body,  renewing  its 
strength  day  by  day  and  hour  by  hour.  These  are  two  essential 
functions.  The  third  is  that  which  can  supply  the  necessary  air  to 
that  vital  fluid,  rendering  it  thereby  capable  of  doing  its  work,  con- 
sisting of  a  series  of  tubes  or  pipes,  large  trunks  and  small  branches, 
distributed  over  chamber  or  cells  of  tissue,  and  called  the  lungs ;  by 
means  of  which,  those  blood  vessels  receive  the  action  of  the  oxygen 
of  the  air,  so  arranged  as  to  occupy  the  least  possible  cubic  space,  and 
yet  covering  the  largest  possible  amount  of  surface,  thereby  showing 
the  intention  and  the  perfection  of  the  design  of  that  function,  as  we 
find  it  throughout  the  whole  animal  creation.     The  oxygen  reaches 
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those  cells  or  chambers  through  a  tube  at  the  back  of  the  mouth. 
Together  with  these  three  functions,  essential  as  they  are,  we  have 
another  one,  which  must  be  present  to  provide  for  the  possibility  of 
the  creature  making  the  other  parts  of  his  body  subservient  to  hia 
requirements^  in  short,  to  put  him  in  communication  with  the  outer 
world.  We  find,  then,  an  agglomeration  of  peculiar  cells  and  fibers, 
constituting  the  brain,  in  one  place,  and  attached  to  it  a  cord,  which 
I  always  feel  disposed  to  compare  with  the  electric  telegraph,  passing 
through  the  whole  length  of  the  body  from  one  end  to  the  other. 
These  soft  organisms  are  protected  by  a  harder  framework,  as  it  were 
to  house  them  and  keep  them  from  all  danger.  The  most  important 
of  them,  and  the  best  protected,  is  that  same  electric  telegraph. 
This  framework  is  from  a  simple  design  ;  a  simple  piece  of  bone.  It 
is  one  of  the  features  of  nature  that  every  portion  of  it  is  but  a  repe- 
tition of  a  similar  design.  There  is  a  bone,  with  an  arch  above  to 
inclose  the  spinal  column,  and  protect  it  from  injury,  and  below  an 
arch  to  contain  the  other  vital  organs.  Please  to  remember  that  the 
soft  parts  are  first  in  existence,  and  that  hard  parts  are  only  formed 
and  molded  upon  these  soft  parts ;  and  then  you  can  at  once  appre- 
ciate the  fact  that  these  hard  parts,  being  secondary  to  the  vital  parts 
are  made  expressly  for  them,  and  correspond  to  their  exact  situation  in 
the  body ;  and,  consequently,  knowing  the  relationship  of  these  more 
permanent  parts  to  the  vital  organs,  the  interpretation  of  fossil  remains 
is  no  longer  a  mystery,  but  a  simple  faculty  that  every  child  may  acquire. 
In  connection  with  this  electric  telegraph,  communicating  with  the 
main  battery,  we  find  from  one  end  of  the  creature's  body  to  the 
other,  sentries  for  its  defense,  putting  him  in  communication  with 
the  outer  world.  Here  are  placed  a  pair  of  eyes,  which  enables  him 
to  see  distant  objects.  Immediately  behind  these  are  the  organs  of 
hearing,  protected  by  a  very  hard  piece  of  bone,  to  enable  him  to 
hear  that  which  he  cannot  see;  and  lest  these  should  fail,  there  is  a 
third,  the  olfactory  organ,  containing,  spread  out  within,  a  beautiful 
reticulation  of  a  portion  of  nervous  matter,  which  enables  him  to 
smell  that  which  he  can  neither  see  nor  hear;  that  he  may  know 
when  to  advance  if  the  object  be  useful  to  him,  or  to  retreat  if  it  be 
the  reverse.  With  all  this,  he  is  in  a  condition  to  live,  but  not  in  a 
condition  to  move.  The  soft  parts  are  protected  by  the  repetition  of 
this  piece  of  bone,  the  vertebra,  one  after  another,  united  more  or 
less  by  an  elastic  material,  so  as  to  give  the  creature  facility  of  move- 
ment in  one  or  the  other  direction,  as  may  be  essential.     Thus  these 
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animals  inhabiting  the  sea  have  the  upper  and  lower  portions  of 
these  bones  drawn  together,  so  that  the  animal  can  move  laterallj 
with  the  greatest  facility,  but  not  so  easily  vertically;  while  the 
creatures  occupying  the  land  have  the  arrangement  the  reverse  of 
this,  the  sides  being  more  closely  drawn  together,  so  that  they  can 
move  more  easily  vertically  and  not  so  easily  laterally.  Then  here 
we  have  the  bones  or  spines,  more  or  less  elongated,  according  as  the 
weight  of  the  outer  coating  may  require.  In  the  case  of  a  reptile  that 
is  heavily  coated  with  armor,  we  find  these  spines  very  strong,  and 
with  a  kind  of  flat  form  on  the  summit,  which  will  bear  the  outer 
scale  or  plate,  which  is  to  act  as  defensive  armor,  serving  to  protect 
the  vital  organs  within,  yet  not  so  important  or  so  complete  a  pro- 
tection as  the  bony  parts  themselves.  We  have  now  to  add  to  the 
head,  the  lower  jaw,  and  the  teeth  of  the  upper  and  lower  jaw,  the 
length  of  one  giving  us  the  length  of  the  other ;  for  I  have  often 
been  obliged  to  be  contented  with  a  very  small  fragment  of  either  or 
of  each,  as  I  shall  presently  show  you.  We  have  now  to  add  the 
limbs  upon  which  all  this  is  to  be  supported,  and  which  give  facilitj 
of  movement.  We  find  here  in  front  a  portion  of  flattened  bone, 
which  will  hold  this  limb,  so  that  it  can  move  freely,  then,  this 
second  bone,  coming  from  the  shoulder.  Then  we  have  two  bones 
below ;  I  mean  the  reptile  has,  and  so  have  we  [laughter] ;  and  then 
other  bones  corresponding  to  our  hand,  and  there  are  five  digits  or 
fingers.  Then  we  have  here  the  pelvic  arch,  represented  by  the 
extension  of  these  pieces  of  bone,  and  then  we  have  the  bones  of  the 
leg,  the  two  bones  coming  to  the  heel  and  ankle,  for  the  reptile  has 
an  ankle,  although  it  may  not  be  as  pretty  as  some  other  ankles 
[laughter] ;  and  then  we  have  here  four  toes,  terminated  with  claws, 
more  or  less  elongated,  corresponding  with  the  terminations  upon 
other  feet,  whether  claws,  or  hoofs,  or  nails.  This  creature  has  a 
very  long  tail,  with  spines  above  protecting  the  spinal  cord,  and  with 
projections  below  the  tail,  shaped  like  the  letter  Y,  for  the  special 
protection  of  the  large  blood-vessel  necessary  to  give  force  to  this 
organ,  which  is  its  instrument  of  defense.  These  bones,  shaped 
like  the  letter  Y,  are  more  or  less  elongated,  as  the  creature  may 
have  more  or  less  occasion  to  press  the  tail  upon  the  ground,  I 
trouble  you  with  this  detail  simply  to  prepare  you  for  the  large 
animal  that  I  have  here,  which  is  organized  and  constructed  in  pre- 
cisely that  manner ;  and  I  want  to  show  you  that  we  can  trace  the 
habits  of  the  animal  from  these  bones  which  form  a  part  of  his  talL 
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l^ow,  suppose  tliis  to  be  surrounded  by  a  framework  of  muscles ;  and 
I  assure  you  that  a  crocodile  can  be  both  muscular  and  very  fat,  for 
we  had  an  incident  the  other  day  in  reference  to  an  alligator  in  the 
Central  park,  which  was  in  very  good  condition ;  and  having  been 
wounded  previous  to  his  arrival,  it  left  an  awkward  orifice  in  his 
side,  of  which,  when  he  became  torpid,  the  mice  and  rats,  in  a  very 
unfair  manner,  took  advantage,  and  positively  made  an  entry,  a  cir- 
cumstance which  did  not  agreo  with  his  ideas  of  vitality,  and  conse- 
quently he  gave  us  the  advantage  of  a  dissection,  in  which  we  found 
both  muscles  and  fat  upon  this  framework,  and  I  hope  he  will  con- 
tribute also  to  the  museum  which  the  commissioners  are  now  forming' 
of  natural  history,  for  the  instruction  and  pleasure  of  the  frequenters 
of  Central  park.  Outside  of  this  muscular  portion,  arranged  over  the 
bones,  there  is  a  species  of  scaly  armor  on  the  upper  ribs ;  each  plate 
or  hard  piece  of  bone,  like  the  scales  of  a  fish,  is  arranged  with-  a 
joint  between  each  of  these  scales  and  those  adjoining,  and  thus  the 
creature  is  defended  by  a  most  powerful  armor,  and  yet  not  impeded 
in  its  locomotion  by  being  so  thoroughly  defended.  [At  this  point 
the  completion  of  the  drawing  of  the  reptile,  beautifully  executed 
with  chalk  of  different  colors,  was  received  with  applause.]  So  much 
for  the  reptile.  I  will  now  repeat  the  same  thing  with  reference  to 
the  bird.  [Mr.  H.  proceeded,  on  another  blackboard,  to  draw,  as 
before,  the  structure  of  a  bird.]  We  have  here  the  same  arrangement 
again.  "We  have  the  commencement  of  the  stomach  and  its  first 
orifice.  A  bird  has  a  complicated  stomach,  very  like  that  of  the 
ruminating  animals.  The  next  organ  is  the  heart,  which  everybody 
will  suppose  is  more  poetically  related  to  the  bird  than  to  the  alliga- 
tor ;  but  it  is  not  so.  He  has  four  chambers,  it  is  true ;  but  all  the 
rest  of  the  machinery  is  the  same,  and  for  the  same  purposes.  Next 
we  have  the  breathing  apparatus,  or  lungs,  whicli,  in  the  case  of  birds,  is 
placed  portionally.  Bone  for  bone,  the  bird  will  bear  comparison  with 
the  reptile  ;  for  although  some  of  them  may  vary  in  size  and  form,  tha 
arrangement  is  the  same.  Here  are  the  projecting  face  and  jaws,  having 
the  same  relation  and  general  form  as  in  the  reptile.  Next  we  cover 
this  with  muscles,  in  the  manner  that  my  outline  indicates,  giving 
the  bird  a  grotesque  appearance.  You  remember  the  story  of  the 
philosoplier  throwing  into  the  midst  of  Plato's  pupils  a  bird  plucked 
of  its  feathers,  which  he  said  came  within  his  definition  of  a  man, 
because  it  was  "  a  two  legged  creature  without  feathers."  As  this 
bird,  being  without  feathers,  is  somewhat  shorn  of  its  beauty,  you  will 
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allow  me  now  to  indicate  to  you  the  situation  of  these  integuments, 
first  calling  to  your  attention  that  the  arrangement  I  have  shown 
you  is  the  same  as  in  the  reptile  I  have  already  shown.  Whether 
these  toes  be  united  or  spread  apart  for  more  convenient  grasping,  or 
whether  there  are  three,  four,  or  five  toes,  does  not  alter  their  nature, 
or  the  intention  or  design,  but  is  a  mere  adaptation  to  varied  cir- 
cumstances, while  the  unity  of  the  plan  is  apparent  throughout  tlie 
whole.  Suppose  these  lines  to  indicate  the  situation  of  the  feathers, 
the  wings  being  the  first  important  portion,  here  we  have  the  feathers 
that  proceed  from  the  representatives  of  the  fingers,  called  the  bastard 
wings,  a  secondary  wing,  of  no  great  use  in  flying,  but  useful  rather 
in  strengthening  and  supporting  the  other  feathers.  The  long  feathers 
which  are  used  in  flight  are  attached  to  the  bones  of  the  fingers,  and 
are  numerous  and  strong  corresponding  to  the  weight  of  the  creature, 
and  the  necessity  of  supporting  him  during  his  progress  through  the 
air.  The  tail  is  composed  of  feathers  of  the  most  powerful  structure, 
to  steer  the  creature,  and  also  to  support  the  hinder  part  of  the  body. 
By  its  expansion  it  serves  a  most  important  function  in  directing  the 
progress  of  the  bird.  Again,  the  legs  are  covered  with  long  feathers, 
changing  their  whole  aspect,  so  that  it  is  commonly  supposed  that 
the  legs  only  commence  with  that  portion  covered  with  scales.  All 
of  these  cover  the  exact  structure  of  the  bones,  and  cover  the  muscular 
arrangements  made  to  move  the  bones.  You  perceive  that  the  entire 
structure  of  the  framework  in  both  reptiles  and  birds  is  subsidiary  to 
the  functions  and  character  of  the  creature.  [The  completion  of  the 
drawing  of  the  bird,  much  resembling  in  its  outline  the  reptile  before 
drawn,  was  greeted  with  applause.] 

I  would  now  ask  yom-  attention  to  the  fact  I  brought  before  you  in 
the  first  instance — the  intermediate  form.  We  have  here  a  bird 
belonging  to  the  early  history  of  the  world,  and  supposed  to  be  one 
of  the  extinct  forms.  [Referring  to  a  large  chart.]  It  is  the  Dinoruis, 
found  in  New  Zealand.  A  small  fragment  of  the  leg-bone  of  this 
bird  was  brought  to  the  College  of  Surgeons  in  London,  and  shown 
to  Prof.  Owen,  who,  after  consideration  and  examination,  pronounced 
it  to  be  a  bone  from  a  bird.  At  the  time  he  was  almost  laughed  at  for 
supposing  it  possible  that  there  could  have  lived  a  bird  having  such 
a  leg ;  and  there  were  various  experiments  madg  by  sending  him  beef 
bones,  and  asking  him  what  he  thought  of  them  ;  but  the  indications 
of  the  bird-like  structure  are  so  absolute  and  unmistakable  that  he 
never  was  taken  in  or  caught  by  the  beef  bones  that  followed  in 
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numerous  succession.  In  the  Dinornis,  you  perceive,  there  is  little 
indication  of  a  wing ;  yet  it  is  a  bird.  Therefore,  you  will  ask  by 
what  characteristic  it  was  so  strongly  marked  that  Prof.  Owen  could 
confidently  predicate  of  it  that  it  was  a  bird.  Suppose  this  to  repre- 
sent [drawing  in  illustration]  the  leg-bone  of  a  mammal.  "We  find 
that  in  the  bones  of  birds  the  outer  wall  is  compact,  but  that  they 
are  hollow,  and  the  outer  wall  of  bone  is  supported  by  a  series  of 
splinters  of  other  bones  like  little  supporting  beams,  that  afford  a 
free  passage  of  air  through  the  bone  itself.  The  hollow  condition 
of  the  bone  is  an  adaptation  to  fit  the  creature  for  raising  its  body  in 
the  air,  rendering  the  bone  lighter  with  equal  strength,  and  thus 
tending  to  qualify  the  bird  to  fly.  The  bones  of  the  leg  of  the 
ostrich,  which  does  not  fly  but  which  runs  with  great  rapidity,  are 
provided  with  similar  cavities,  admitting  warm  air  within  the  bone. 
Therefore  you  at  once  see  that  in  a  piece  of  bone  belonging  to  a  bird, 
however  large,  there  are  ca\'ities  by  which  it  can  be  'discriminated. 
Again,  by  the  absence  of  these  indications,  and  by  the  existence  of 
comparative  solidity  in  the  bones  of  reptiles,  it  is  possible  to  discern 
the  difference,  although  the  external  forms  may  be  alike,  and  there 
may  be  no  other  difference  than  the  internal  structure.  We  find 
that  those  birds  that  can  walk  but  have  no  power  to  fly,  much  more 
nearly  associated  with  terrestial  animals  than  those  which  are  actually 
birds  of  flight.  But  I  shall  presently  show  you  that  there  are  reptiles 
that  can  fly,  as  there  are  birds  that  cannot  fly.  Yet  the  birds  that 
run,  the  ostrich,  &c.,  are  distinctly  birds,  and  the  reptiles  that  fly  are 
distinctl}'^  reptiles,  fitted  for  the  variety  of  their  situations  in  the 
economy  of  nature.  Every  terrestial  ally  that  comes  between  the 
two  characters  of  the  bird  and  the  reptile,  you  will  find  to  be  inter- 
mediate in  form,  but  the  general  arrangement  is  the  same.  One  of 
these  intermediate  forms  we  have  here.  [The  Hadrosaurus  of  Dr. 
Leidy,  recently  restored  by  Mr.  H.,  modeled  from  the  original,  was 
here  revealed,  by  removing  the  curtain  before  it.]  Allow  me  to 
state  to  you  that  this  is  no  fable.  It  is  truly  a  reconstruction,  because 
I  had  a  few  pieces  from  the  original  to  commence  with.  In  my  early 
interviews  with  the  commissioners,  I  was  expected  to  reconstruct 
such  giant  forms  as  most  of  them  had  seen  in  England,  at  Sydenham; 
but  I  sugo-ested  that  it  would  be  more  interestino^  and  instructive  if 

DO  O 

the  earlier  forms  exhibited  as  restorations  should  be  from  the  bones 
of  fossils  found  here  and  belonging  to  the  past  history  of  this  great 
continent.     [Applause.]     I  immediately  searched   the  museums  of 
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Washington,  l!^ew  Brunswick,  and  Albany,  and  ultimately  of  Phila- 
delphia, where  I  found  that  there  were  a  series  of  bones,  such  as  I 
desired.  I  found  that  they  had  rich  treasures  in  fossils,  though  they 
were  in  dark  cases,  and  not  to  be  discerned  or  understood  by  the 
public.  The  members  of  the  curators  and  trustees  of  the  Academy 
at  Philadelphia  most  cordially  and  liberally  allowed  me  the  full  use  of 
those  fossils,  in  consideration,  of  course,  that  it  was  a  national  work 
in  which  I  was  engaged,  and  on  behalf  of  the  commissioners  of  the 
Central  park  of  your  city.  I  examined  those  treasures,  and  found 
them  to  consist  of  these  large  bones ;  the  thigh  bone,  which  is  forty- 
one  inches  in  length,  and  the  tibia  and  the  fibula,  the  two  bones  of 
the  lower  leg,  and  two  bones  of  the  foot,  and  a  small  piece  of  the 
pelvis,  which  was  in  several  fragments.  These  dark  castings  were 
taken  from  the  fossils.  I  received  permission  to  make  the  molds  and 
castings  on  condition  of  leaving  the  molds  in  possession  of  the  aca- 
demy. The  commissioners  very  liberally  consented  to  that  arrange- 
ment; and  as  soon  as  I  got  all  I  could  get  from  that  source,  I 
proposed  to  place  the  bones  I  have  named,  and  which  are  here  of  a 
darker  color,  in  their  natural  position  with  my  models  of  the  bones 
that  were  not  there,  and  so  erect  the  whole  skeleton  at  my  own 
expense  for  the  academy  of  Philadelphia,  in  acknowledgment  of  the 
liberal  treatment  I  had  received  from  them  in  facilitating  my  work 
for  the  Central  park.  After  some  difficulties  I  succeeded  in  com- 
pleting it  on  the  17th  of  IITovember  last,  and  I  presented  it  to  the 
trustees  and  curators,  who  gave  me  an  agreeable  recognition  of  the 
fact  of  my  having  rendered  that  which  up  to  that  time  was  hidden 
science,  popular,  for  the  benefit,  I  trust,  of  the  people,  and  especially 
of  the  young  folks  rising  up,  who  will  ultimately  be  as  familiar  with 
the  giants  of  those  ancient  times  as  we  are  with  the  cattle  of  our 
present  period. 

Now,  I  will  ask  you  to  remember  what  I  said  with  reference  to 
the  tail  of  the  crocodile.  You  will  see  that  these  suggestions  are  here 
actually  realized.  There  is  the  arch  inverted  to  protect  the  large 
blood-vessel,  because  that  creature  had  to  use  the  tail  by  pressing  it 
upon  the  ground  to  help  him  in  keeping  that  erect  position.  Had 
there  not  been  such  provision  as  that,  the  circulation  of  the  blood 
would  have  been  seriously  impeded.  Hence  you  see  the  wonderful 
adaptation  of  that  one  plan,  shown  in  the  bird,  which  has  not,  except 
in  rare  instances,  a  long  tail  formed  of  bones,  and  in  this  reptile 
which  has.     These  long  spines,  which  are  in  some  degree  like  those 
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of  the  crocodile,  give  its  in  the  tail  alone  of  this  animal  a  good  repre- 
sentation of  the  backbone  of  the  fish,  where  the  bones  subserve  all  the 
pm-poses  of  the  protection  of  the  vital  organs.  We  are  not  to  sup- 
pose that  the  creature  is  always  in  this  attitude ;  but  having  front 
limbs  it  frequently  nses  them,  I  am  speaking  as  though  I  had  seen 
them  and  known  them ;  and  sometimes  I  believe  I  have  lived  some- 
how before  the  present  period  of  time,  for  when  I  look  at  these 
animals  I  feel  quite  sure  I  have  seen  them  before  somewhere.  Those 
front  limbs  brought  down  to  the  ground  cause  such  a  change  of  atti- 
tude, that  it  is  my  intention,  in  the  group  that  I  am  about  to  produce 
for  the  Central  park,  to  present  the  creatures  in  each  attitude  of 
which  they  are  capable,  that  I  may  so  thoroughly  represent  their 
appearance  in  their  ancient  life.  You  will  see  that  the  teeth  are  very 
small.  The  front  limbs  are  but  half  the  dimensions  of  the  others. 
From  the  shoulder  to  the  elbow  it  is  but  twenty  and  one-half  inches, 
while  the  thigh  bone,  fron  the  hip  to  the  knee,  measures  forty-one 
inches.  The  lower  leg  measures  thirty-six  inches,  while  the  lower 
bone  of  the  arm  measures  net  fifteen  inches.  Allow  me  to  confess 
my  own  personality  and  invention  with  regard  to  the  head.  I  had 
but  a  small  fragment  of  the  upper  jaw,  and  a  very  small  portion  of 
the  lower  jaw  and  eight  teeth  in  their  place  from  which  I  had  to  con- 
Btruct  this  w^hole  head.  All  the  rest  I  admit  to  be  out  of  my  own  head. 
[Laughter.]  But  I  found  I  had  some  recollections  of  former  times, 
when  I  had  seen  some  very  near  relations  of  this  creature  at  Syden- 
ham. There  we  had  an  entire  lower  jaw,  showing  that  they  had  no 
cutting  teeth  in  front,  and  it  only  became  necessary  that  the  upper 
jaw  .should  fit  the  lower  jaw  in  such  a  manner  that  the  creature 
should  be  capable  of  shutting  his  mouth  as  well  as  opening  it.  I  had 
a  number  of  vertebrae,  three  or  four,  but  I  thought  I  could  "  guess" 
as  you  use  the  word  here,  what  the  others  were.  Of  the  ribs  I  had 
small  fragments,  but  enough  to  show  what  the  rest  were.  The  spines 
were  broken  away,  but  there  was  nevertheless  suflicient  evidence 
what  the  original  parts  were  and  to  enable  me  to  know  their  exact 
relations.  The  blade-bone  again  was  an  invention,  but  all  the 
important  portion  which  joins  the  head  to  the  shoulder-bone,  and 
that  I  discovered  in  a  lot  of  debris  which  were  supposed  to  be  of  no 
value,  but  which,  to  me,  were  invaluable  to  give  the  hollow  piece 
which  joins  on  the  top  of  the  shoulder,  the  glenoid  cavity,  and  the 
piece  in  front  of  it,  which  explains  its  position  and  size.  The  hands 
I  had  to  invent ;  but  of  the  foot  I  was  so  fortunate  as  to  have  two  of 
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the  bones  belonging  to  the  upper  portion  of  the  instep  to  the  insertion 
of  the  toes.  The  toes  and  the  rest  of  the  foot  I  had  a  very  good 
example,  for  in  the  Ignandon  I  had  at  Sydenham,  which  was  larger 
than  this  same  beast,  but  had  the  inconvenience  of  being  so  much 
stouter  that  we  could  hardly  suppose  it  to  be  possible  for  it  to  stand 
erect  on  its  hind  legs,  as  this  creature  must  have  done.  I  suppose, 
owing  to  the  succulence  of  the  food_,  and  the  want  of  exercise  in  . 
roaming  over  one  little  island,  lest  it  should  /'  step  oif,"  as  an  Ameri- 
can would  say,  made  him  so  large  that  he  was  incapable  of  doing  as 
much  with  his  legs  as  this  animal  must  have  done.  But  he  had  a 
great  capacity  of  body,  so  great  that,  in  1853,  I  invited  twenty-one 
of  my  fi-iends  into  that  same  body,  and  gave  them,  I  assure  you,  a 
very  good  dinner  (applause).  That  would  not  be  possible,  however, 
within  the  limits  of  this  creature's  ribs,  although  it  was  practically 
eaid  that  the  ribs  of  the  Iguandon  resounded  with  mirth  as  well  as 
good  cheer  on  that  occasion.  I  beg  to  call  attention  to  the  extraordi- 
nary fact  that  this  creature  being  thus  elevated  upon  his  legs,  it  seems 
almost  impossible  to  imagine  his  progression  on  all  fours.  [Drawing 
the  outline  on  the  blackboard.]  But  if  we  suppose  the  body  now  to 
be  brought  down  to  the  ground  in  this  position  [drawing  the  outline], 
80  that  the  creature  could  reach  the  ground  with  his  short  fore-limbs, 
it  would  bring  him  into  an  inconvenient  attitude.  We  know  very 
•\fell  that  the  kangaroo,  of  which  he  seems  to  be  a  gigantic  represen- 
tative, has  the  power  of  coming  down  with  his  fore-legs  to  the  ground, 
and  this  creature  may  have  done  it  in  the  same  manner  as  the  kanga- 
roo. Now,  when  he  brings  his  fore-feet  to  the  ground,  this  tail  takes 
off  the  weight  of  the  body  from  those  front  limbs,  allowing  the 
creature  in  that  attitude  to  progress,  the  tail  by  its  weight  and  lever- 
age relieving  the  front  limbs  of  the  weight  of  the  body,  showing  us 
the  necessity  for  that  arrangement  of  the  structure,  which  is  no  degree 
accidental ;  for  it  is  impossible  to  overlook  the  design  and  intention 
of  that  exceptional  capability  of  change  according  to  circumstances, 
BO  that  the  very  structure  that  would  form  the  body  of  a  fish,  here 
forms  the  tail  of  a  creature  walking  the  earth,  and  answers  by  its 
conformation  all  the  necessities  of  that  structure,  as  I  have  shown 
you.  If  you  will  allow  me  for  a  moment  I  will  show  you  that,  in 
many  respects,  this  is  a  form  resembling  that  of  the  moa,  an  ancient 
New  Zealand  bird.  You  have  an  American  ostrich,  the  skelton  of 
which  is  the  same,  bone  for  bone,  the  variation  being  only  in  size. 
Perhaps  the  wing  of  the  rhea,  or  American  ostrich,  would  be  a  little 
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larger,  and  it  lias  three  toes.  So  that  you  have  a  positive  existing 
type,  excepting  in  regard  to  size,  of  a  gigantic  extinct  form,  supposed 
to  be  long  anterior  to  man.  I  remember  that  when  Prof.  Owen  fii-st 
described  that  bird  to  the  public,  he  talked  of  its  being  no  longer 
in  existence;  that  man  had  never  seen  the  creature.  But  we 
have  now  evidence  that  men  had  seen  the  creature  and  knew  all  about 
it.  There  is  incontrovertable  evidence  that  man  had  seen  it,  and 
eaten  it ;  for  bones  have  been  found  near  charcoal,  showing  that  the 
flesh  had  been  roasted  and  the  eggs  cooked.  Dr.  Mantell's  son  brought 
from  New  Zealand,  and  deposited  in  my  hands  at  the  College  of 
Surgeons,  the  pieces  of  shell,  charred  and  presenting  indubitable 
evidence  of  their  having  been  cooked,  portions  burned  from  being 
next  the  fire  for  the  purpose  of  cooking  the  soft  material  of  the  eggs 
themselves.  This  will  be  some  disturbance  to  the  scientists,  and 
particularly  to  the  zoologists  and  palseontologists  who  have  gone  so 
positively  to  work  to  talk  about  man  being  so  recent  a  creation,  and 
these  animals  so  old  ;  and  yet  we  find,  in  this  case,  he  was  very 
familiar  with  them.  The  history  of  the  lake  villages  prove  to  us  that 
man  did  live  ages  ago,  or  that  the  extinct  animals,  as  they  were  called, 
were  much  nearer  om'  own  time  than  was  previously  supposed.  And 
here,  I  trust  that  I  have  established  the  fact,  that  we  have  an  inter- 
mediate form — a  creature  that  must  generally  have  walked  upon  his 
hind  legs,  as  did  the  ostrich,  as  did  the  moa,  and  the  rhea,  the 
present  American  type  of  the  New  Zealand  bird ;  the  African  ostrich, 
which  has  two  toes  ;  and  other  similar  birds.  The  structure  of  this 
animal,  with  its  two  long  legs  and  three  toes,  will  at  once  remind 
you  of  the  footmarks  which  are  so  abundant  in  this  country,  in  the 
Connecticut  valley.  I  have  not  seen  the  actual  locality,  but  I  have 
seen  many  slabs  containing  the  footprints.  These  footprints  were 
very  naturally  ascribed  to  birds  by  the  late  Prof.  Hitchcock.  Upon 
examination  we  find  that  they  are  the  marks  of  feet  having  three 
toes ;  and  we  sometimes  find  indication  of  a  fourth.  By  drawing 
a  line  around  the  toes,  upon  this  paper,  to  show  the  form,  you  will  at 
once  see  the  resemblance  to  the  impressions  upon  the  sandstone  to 
which  I  have  alluded.  I  had  prepared  a  slab  of  wet  clay,  in  order 
to  take  an  actual  impression  before  your  eyes,  but  the  warmth  of  the 
hall  has  made  it  so  dry  that  the  weight  of  the  foot  will  not  give  you 
the  impression  that  I  had  intended.  But  you  will  observe  that  this, 
which  is  a  literal  outline  of  the  two  toes  and  the  hinder  part  of  the 
foot  called  the  heel,  but  which  is  not  really  a  heel,  closely  resembles 
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the  footprints  found  in  Connecticut  valley.  But  I  must  not  omit  to 
state  that  those  sandstones  are  Triassic,  long  anterior  to  the  cretaceous 
formation  in  which  these  bones  were  found.  1  do  not  say  therefore 
that  it  was  the  same  creature,  but  that  it  must  have  been  a  creature 
•  remarkably  like  it,  and  that  the  pattern  could  not  have  altered  much, 
either  in  shape  or  dimensions,  when  we  find  the  footprints  in  the 
Triassic  period  so  clearly  agreeing  with  the  fact  of  a  creature  which 
lived  long  subsequent,  in  the  cretaceous  period.  The  Hadrosaurus, 
of  which  we  suppose  this  to  be  a  true  expression,  tells  us  of  the  unity 
and  continuation  of  forms,  which  I  trust  are  now  familiar  to  you 
fi'om  the  arrangements  of  these  bones ;  and  I  trust  we  shall  soon  be 
able  to  lay  before  you  the  restoration  of  the  external  form,  now  that 
I  have  shown  the  simplicity  of  the  mode  of  producing  it.  For  we 
can  find  the  intei'pretation  of  these  bones  in  existing  animals,  and  put 
on  the  muscles  which  would  be  required  to  move  the  limbs,  as  we 
find  them  in  the  limbs  of  the  alligators  of  the  present  day,  or  of  the 
ostrich  of  the  present  day.  We  have  here  one  type  of  this  class  of 
animals  in  the  Rhea,  or  American  ostrich ;  truly  American,  may  I  be 
permitted  to  say,  in  some  of  its  habits ;  for  the  male  is  a  pattern  to 
all  fathers  in  these  days  of  progress,  nursing  the  young  and  taking 
charge  of  the  whole  family,  leaving  the  lady  of  the  ostrich  family 
perfectly  independent,  so  that  she  can  attend  to  political  aifairs  with- 
out any  inconvenience  whatever.  Doubtless  you  will  appreciate  the 
value  of  a  t}^e  of  that  description.  I  do  not  claim  as  much  for  the 
Hadrosaurus.  I  have  brought  him  before  you  mainly  to  show  that 
while  he  is  less  stout  than  the  giant  Iguanodon  in  England,  he  so  far 
resembles  the  ostrich  in  his  form  that  he  may  be  considered  inter- 
mediate between  the  two ;  and  esj^ecially  to  relieve  your  minds  from 
any  idea  that  there  is  anything  profane  or  improper  in  the  supposition 
that  there  may  be  a  graduation  onwards,  by  the  change  of  the  one 
original  plan  to  adopt  it  to  varied  circumstances,  and  the  various 
changes  which  inanimate  matter  must  have  sustained  during  that 
long  period  of  time.     [Applause.] 
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SCIENTIFIC    LECTURE-XI. 


ON  THE  SPECTEOSCOPE. 


By   Pkof.  J.  T.  Cooke,  op  Hakvakd    College. 


The  eleven  til  lecture  of  the  scientific  course  waa  delivered  on 
Wednesday  evening,  February  3d,  1869,  at  Steinway  Hall.  Prof. 
Tillman,  of  the  American  Institute,  presided,  and  introduced  the 
lecturer,  who  said  : 

The  color  of  light  depends  to  a  certain  limited  extent  upon  the 
nature  of  the  source  from  which  it  proceeds.  By  studying  the  rela- 
tion between  the  two,  we  have  reached  a  new  method  of  chemical 
analysis,  by  which  we  have  been  able  not  only  to  discover  several 
metallic  elements  among  the  materials  of  our  globe,  but  also  to  extend 
our  investigations  beyond  the  limited  sphere  of  this  planet,  and  to 
reach  some  knowledge,  however  imperfect,  of  the  constitution  of  the 
heavenly  bodies.  To  the  course  of  reasoning  through  which  these 
remarkable  results  have  been  attained,  I  am  to  ask  your  attention 
in  my  lecture  this  evening.  All  bodies  when  heated  to  a  sufiicientlj 
high  temperature  emit  light.  Indeed  it  can  readily  be  shown  that  if 
our  theories  are  true,  light  is  a  necessary  result  of  a  high  temperature. 
A  bar  of  iron  heated  in  a  blacksmith's  forge,  a  mass  of  coal  burning 
in  a  grate,  these  gas-lights  which  illuminate  our  hall,  are  all  illustra- 
tions of  this  general  principle.  In  all  these  cases  the  light  emitted 
has  no  peculiar  color,  and  is  what  we  call  pure  white  light ;  and 
the  source  from  which  the  light  emanates  is  in  eveiy  case  a  solid  body. 
Moreover,  what  is  true  in  these  limited  instances,  we  find  to  be  a 
universal  truth,  namely,  that  an  incandescent  solid  always  emits  pure 
white  light.  But  before  we  can  deduce  any  safe  conclusion  fi-om  this 
general  principle,  we  must  understand  what  is  meant  by  pure  white 
light,  because  white  light  is  not,  as  is  frequently  supposed,  a  simple 
sensation,  but,  on  the  contrary,  a  very  complex  sensation.  It  is  to 
Sir  Isaac  Newton   that  we  owe  the  first  analysis  of  white  light. 
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He  found  tliat  upon  passing  a  beam  of  white  light  through  a  glass 
prism,  it  became  divided  into  differently  colored  rays.  If  a  beam  of 
light,  of  sunlight  for  example,  enters  a  dark  room  through  a  slit  in 
the  shutter,  that  beam  of  light,  as  every  one  knows,  crosses  the  room 
in  a  rectilinear  direction,  and  forms  on  the  opposite  wall  an  image  of 
the  slit.  The  image  is  very  indefipite,  it  is  true  ;  but  if  we  interpose 
between  the  slit  and  the  wall  a  glass  lens,  in  a  proper  position,  we 
shall  obtain  a  perfectly  defined  image  of  the  slit.  If  now  we  inter- 
pose in  the  path  of  the  same  beam  a  prism,  we  find  that  that  prism 
produces  two  distinct  results.  In  the  first  place,  it  bends  the  beam 
of  light,  so  that  the  image  of  the  slit,  instead  of  being  upon  the  oppo- 
site wall,  is  thrown  very  much  to  the  left ;  and,  in  the  second  place, 
it  spreads  out  that  beam  just  like  the  rays  of  a  fan ;  and  instead  of  a 
single  image  of  the  slit,  it  forms  a  broad  band  of  blending  colors,  such 
as  is  represented  here,  and  which  we  call  the  solar  spectrum.  If  now, 
by  any  means,  we  recombine  these  different  colored  rays,  we  obtain,  as 
I  shall  show  yon  at  the  close  of  the  lecture,  a  pure  white  light  again. 
From  all  this,  it  follows  that  white  light  is  a  very  complex  sensation. 
It  is  simply  the  confused  impression  produced  upon  the  eye  by  the 
simultaneous  effect  of  light  of  every  different  shade  of  color.  Pure 
color,  on  the  other  hand,  is  a  simple  sensation,  and  corresponds  pre- 
cisely to  a  pure  musical  note.  But  most  natural  colors  are  not  pure 
colors.  For  example,  the  color  which  the  ladies  call  purple  is  a 
complex  color,  formed  by  the  blending  of  various  tints  of  red  and 
violet.  We  can  easily  discover  the  different  hues  of  which  any  given 
color  consists  by  simply  passing  the  light  that  emanates  from  the 
color  through  a  glass  prism,  which  will  divide  up  the  complex  color 
into  its  different  simple  tints.  On  account  of  the  great  interest  which 
attaches  to  studies  of  this  kind,  an  instrument  has  been  invented  for 
analyzing  colors,  to  which  we  give  the  name  of  "  spectroscope."  "We 
have  one  of  these  instruments  before  us.  It  is  not  necessary  for  me 
to  enter  into  any  detailed  description  of  its  mechanism.  In  fact,  the 
mechanism  is  extremely  simple.  It  consists  of  the  several  parts  I 
have  already  pointed  out.  In  the  first  place  we  have  here  the  slit 
through  which  the  light  enters.  We  have  in  the  interior  a  glass 
prism  which  bends  the  light,  so  that  the  light  entering  from  the  slit 
passes  in  the  direction  of  this  brass  tube,  the  second  tube  making,  as 
you  see,  a  decided  angle  with  the  first.  Moreover,  we  have  a  small 
telescope,  the  whole  object  of  which  is  to  give  a  definite  image  af  the 
slit.     If  we  direct  this  instrument  toward  any  source  which  gives  us 
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a  pure  color,  we  see  simply  an  image  of  the  slit.  If,  however,  we 
direct  it  toward  a  colored  light  consisting  of  several  simple  hues,  we 
see  just  as  many  distinct  images  of  the  slit  as  there  are  separate  colors. 
The  reason  is  obvious.  This  glass  prism  bends  these  differently 
colored  lights  to  a  different  extent.  It  bends  the  red  colors  the  least, 
and  the  violet  hues  the  most ;  and  therefore  these  separate  tints 
become  spread  out  and  form  what  we  call  the  spectrum.  If  our 
colored  light  consists  of  a  single  tint,  we  get  but  a  single  image  ;  if  it 
consists  of  three  tints  we  get  three  separate  images ;  if  it  consists  of 
pure  white  light,  which  contains  every  gradation  of  color,  we  get  an 
infinite  number  of  images  of  the  slit,  which  succeed  and  overlap  each 
other ;  and  these  blending  images  form  the  band  which  I  have  already 
pointed  out. 

Understanding  now,  I  hope,  what  is  meant  by  pure  white  light, 
we  may  return  to  the  principles  with  which  we  started ;  that  an 
incandescent  solid  body  always  emits  pure  light.  What  is  true  of 
solid  bodies  is  also  true  of  liquids  which  can  be  heated  to  the  tempe- 
rature at  which  they  become  incandescent,  as  for  example,  the  molten 
metals.  They  also  emit  pure  white  light.  Mark  now  the  important 
conclusion  to  which  this  at  once  leads.  If  we  can  reason  from  analogy, 
it  follows  that  whenever  we  see  white  light,  the  luminous  source  is  a 
solid  or  a  liquid  body.  So  far  as  our  experience  upon  the  surface  of 
the  earth  goes,  this  is  universally  true;  and  analogy  would  lead  us  to 
suppose  it  to  be  a  general  law  of  nature.  Now  the  light  which  comes 
to  us  from  the  sun  and  the  light  which  comes  to  us  from  most  of  the 
fixed  stars,  is  pure  white  light.  Then  the  sun  and  the  fixed  stars 
must  be  incandescent  solid  or  liquid  bodies.  They  cannot  be  vapors 
or  gases;  gases  and  vapors  differ  from  solids  and  liquids  in  two 
important  respects.  In  the  first  place,  the  light  which  they  emit  is 
far  less  intense  than  that  emanating  from  a  solid  or  a  liquid  at  the 
same  temperature.  There  is  a  great  difference  between  gases  and 
vapors,  but,  as  a  general  rule,  the  denser  the  vapor  or  the  gas  the  more 
brilliant  the  light  which  they  emit.  Hence  more  light  is  emitted  by 
a  dense  metallic  vapor  than  by  the  light  gases,  like  our  atmospheric 
air.  In  the  second  place,  the  light  from  a  vapor  or  gas  differs  in  that 
it  is  colored  ;  and  moreover  its  color  is  characteristic  of  the  substance 
from  which  the  light  emanates.  These  points  are  very  important, 
especially  the  last. 

But,  first  of  all,  I  must  explain  an  apparent  contradiction  in  my 
general  statement.     We  are  here  burning  a  gas.     The  hall  is  illumi- 
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nated  by  incandescent  gas,  and  the  light  of  these  gas  flames  is  pure 
white  light ;  and  yet  we  have  a  gas  and  not  a  solid  burning.     But 
this  is  no  exception  ;  for  the  light  from  these  gas  flames  does  not  come 
from  the  gas.     It  comes  from  minute  particles  of  solid  charcoal  in  the 
gas.     The  gas  consists  of  two  parts  ;  the  light  gas  we  call  hydrogen, 
and  the  solid  we  call  charcoal,  or  carbon.     The  hydrogen  forms  fii'st, 
and  in  burning  it  scatters  tlirough  tlie  whole  mass  of  the  flame  a  fine 
charcoal  dust,  what  we  call  soot ;  and  these  particles  of  solid  incan- 
descent charcoal  give  the  liglit.     [Applause.]     If  we  mix  the  gas 
with  the  amount  of  air  required  to  burn  it,  so  that  each  solid  particle 
of  charcoal   shall   be   surrounded   by  its  atmosphere  with  just  the 
amount  requisite  for  burning,  then  the  charcoal  will  burn  with  the 
h3'drogen,  and  the  result  is  that  we  shall  have  white  light.     If  for 
example,  I  simply  open  an  orifice  at  the  bottom  of  these  burners,  so 
as  to  let  in  a  certain  amount  of  air  to  mix  with  the  gas  before  it  is 
burned,  then  the  white  light  disappears,  and  we  have  only  the  faint 
blue  light  from  the  gas  itself.     These  burners,  which  are  generally 
known  under  the  name  of  Bunsen  burners,  give  us  a  very  ready  means 
for   experimenting  upon   the   light   which  emanates  from  different 
incandescent  vapors.    Placing  upon  a  platinum  wire  a  bit  of  common 
salt,  I  will  insert  it  in  this  flame.     The  heat  of  the  flame  volatilizes 
the  salt,  and  the  whole  mass  of  the  flame  soon  becomes  filled  with 
salt  vapor,  which  emits  its  peculiar  light.     The  light  which  you  now 
see  is  of  course  a  complex  tint,  because  it  is  the  light  of  the  salt  plus 
the  light  of  the  gas ;  but  the  light  of  the  salt  is  so  vastly  more  intense 
than  the  light  of  the  gas,  that  it  wholly  overpowers  it.     This  light  is 
a  perfectly  pure  monochromatic  light.     Salt  is  itself  a  compound 
body.     It  is  composed  of  a  metal  which  we  call  sodium,  and  a  ga& 
which  we  call  chlorine,  both  of  which  emit  light ;  but  the  light  of  the 
Bodium  is  from  a  dense  metallic  vapor,  and  so  much  more  intense  than 
the  light  from  the  chlorine  gas  that  it  wholly  overpowers  it ;  and  the 
light  you  see  is  really  from  the  sodium  vapor,  and  is  what  we  call  the 
sodium  flame.     [The  lights  in  the  hall  were  here  turned  down.]     I 
will  now  hold  before  this  sodium  flame  what  will  appear  to  you  as  a 
white  card.     Turning  on  the  white  light,  you  see  that  this  is  not  a 
white  card  at  all,  but  is  really  red.     [Applause.]     There  is  no  red 
light  in  the  sodium  flame.     The  red  color  is  in  the  light,  and  not  in 
the  card ;  and  as  this  flame  contained  no  red  rays,  we  could  not  see 
the  red  color.     We  must  have  white  light  in  the  flame  in  order  to 
see  the  red  reflected  from  the  card.     If  we  point  our  spectroscope 
[Inst.]  11 
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toward  this  sodium  flame,  we  shall  see  only  one  image  of  the  slit ; 
and  that  image  will  fall  in  a  definite  position  in  the  field  of  the 
instrument.  However,  after  we  repeat  the  experiment  we  shall 
always  find  that  single  image  in  that  single  position.  Whenever, 
therefore,  we  see  a  single  image  or  band  in  that  definite  position,  we 
know  that  we  have  sodium  vapor  as  the  source  of  the  light. 

Let  us  try  another  experiment  in  illustration  of  the  same  point. 
I  will  now  introduce  into  the  flame  another  platinum  wire,  on  the 
end  of  which  is  melted  a  bit  of  another  metallic  element,  which  we 
call  lithium.  It  is  not  the  pure  metallic  lithium,  but  a  compound  of 
lithium ;  and  you  see  that  the  lithium  vapor  is  the  source  of  light. 
The  gas  with  which  the  lithium  is  combined  volatilizes  in  the  flame 
and  fills  the  flame  with  its  vaj^or ;  but  the  light  emitted  by  the  dense 
metallic  vapor  is  so  much  more  intense  than  the  light  which  emanates 
from  the  gas,  that  the  color  you  see  is  solely  the  color  of  the  lithium 
vapor,  which  emits  a  beautiful  red  light.  If  we  place  our  colored 
card  in  that  red  light  you  see  that  it  appears  of  a  very  pure  red 
color ;  because  here  the  red  rays  are  reflected  from  the  colored  card. 
If  we  examine  this  light  with  a  spectroscope  we  see  a  band  in  this 
position  [indicating  the  lithium  line  on  the  chart]  ;  and  whenever 
with  our  spectroscope  we  see  a  red  band  in-  that  position  we  know 
that  lithium  is  the  source  of  the  light,     [Applause.] 

There  is  still  another  method  of  experimenting  on  these  vapors, 
which  is  used  in  fireworks.  That  method  consists  in  mixing  the 
material  on  which  we  wish  to  experiment  with  sulphur  and  nitre, 
and  then  igniting  the  mixture.  The  sulphur  burns  with  a  pale  flame, 
and  the  metallic  vapor  distributed  throughout  the  mass  of  this  flame 
emits  its  peculiar  light.  For  example,  we  have  here  a  mixture  in 
which  the  nitre  has  been  mixed  with  a  preparation  of  another  metallic 
element  we  call  barium  ;  and  the  green  light  emitted  is  chiefly  the 
light  of  the  barium  vapor.  Again,  I  have  here  a  similar  mixture,  in 
which,  instead  of  barium,  strontium  has  been  used,  another  metallic 
element ;  and  this  red  light  is  chiefly  the  light  which  comes  from  the 
Btrontium  vapor,  which  is  volatilized  by  the  heat  and  distributed 
through  the  sulphur  flame.  This  method  of  experimenting  gives  us 
essentially  the  same  result  as  the  other.  In  order  to  show  you  that 
this  is  the  case,  I  have  prepared  here  a  similar  mixture  of  sulphur, 
containing  common  salt;  and  while  that  is  burning  I  will  return  to 
the  flame  of  the  Bunsen  burner  and  the  platinum  wire  with  the  salt 
Tipon  it ;  60  that  you  have  here  the  flames  of  the  salt  burning  in 
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sulphur,  and  here  the  same  flame  produced  by  salt  burning  in  gae. 
Therefore,  whether  we  adopt  the  method  used  in  fireworks,  or  that  of 
burning  in  the  flame  of  gas,  we  have  in  each  case  simply  the  light 
which  comes  from  the  incandescent  vapor  of  the  different  metals. 
But  the  purity  of  the  light  is  much  less  in  the  sulphm-  flame,  because 
the  sulphur  flame  itself  is  far  more  intense  than  the  gas  flame,  and 
tends  of  course  to  vitiate  the  result.  "We  have  still  a  third  method  of 
experimenting,  which  is  to  pass  a  current  of  electricity  through  the 
vapor,  which  is  thus  made  to  shine  far  more  brilliantly  than  in  any 
other  way.  This  method  I  shall  exhibit  to  you  at  the  close  of 
my  lecture. 

These  experiments,  then,  while  they  have  confirmed  the  general 
principles  I  have  laid  down,  have  also  illustrated  the  valuable  method 
of  analysis  to  which  I  referred  at  the  opening  of  the  lecture.  In 
order  to  discover  the  metals  which  are  present  in  a  given  substance, 
we  have  only  to  place  the  material  in  the  flame  and  examine  the 
light  which  emanates  from  it.  If  we  see  a  yellow  band  in  this  posi- 
tion, we  know  that  there  is  sodium  in  the  flame.  If  we  see  a  red 
band  in  this  position,  we  know  that  there  is  lithium  in  the  flame.  If 
we  see  the  series  of  green  bands  represented  here,  we  know  that  there 
is  barium  in  the  flame.  If  we  see  this  series  of  red  bands,  and  espe- 
cially a  beautiful  blue  band  in  this  position,  we  know  there  is  strontium 
in  the  flame.  Moreover,  this  method  of  analysis  is  wonderfully  deli- 
cate, and  enables  us  to  distinguish  quanties  of  these  several  substances 
which  could  not  have  been  detected  in  any  other  way.  If  we  see  a 
new  band  which  has  never  been  observed  before,  we  know  that  some 
new  metallic  element  must  be  present ;  and  by  following  out  the 
indications  thus  obtained,  we  have,  within  the  last  few  years,  discov- 
ered no  less  than  four  new  metallic  elements  which  have  been  called 
rubidium,  coesium,  thallium  and  indium,  names  which  are  derived 
in  each  case  from  the  Greek  name  of  the  color  of  the  flame.  But 
more  than  this  ;  this  method  of  analysis  has  led  to  important  conclu- 
sions in  regard  to  the  heavenly  bodies.  Most  of  the  fixed  stars,  and 
our  sun,  show  us  pure  white  light.  They  are,  therefore,  incandescent, 
solid  or  liquid  globes.  But  we  find  in  the  heavens  a  class  of  bodies 
to  which  we  have  given  the  name  of  nebulae.  Many  of  these  nebulae 
send  to  us,  also,  pure  white  light.  They,  therefore,  must  consist  of 
solid  or  liquid  globes.  But  there  is  another  class  of  nebulae  whieh 
send  to  us  only  colored  light,  and  this  light,  when  analyzed  by  the 
spectroscope,  shows  us  certain  distinct  definite  bands.     These  nebulai 
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must  therefore  be  gases  or  vapors ;  and  by  carefully  studying  tliese 
bands,  and  comparing  their  position  with  the  bands  of  the  metallic 
elements  with  which  we  are  acquainted,  we  hope  to  reach  some 
knowledge  in  regard  to  the  constitution  of  these  nebulse  and  the 
nature  of  the  gases  of  which  they  consist.  They  generally  show  us 
three  distinct  lines,  and  one  of  these  lines  has  precisely  the  same 
position  as  one  of  the  bands  of  the  hydrogen  spectrum.  But  then 
the  hydrogen  spectrum  has  itself  three  distinct  bands — a  red  band,  a 
green  band,  and  a  blue  band.  The  green  band  corresponds  with 
one  of  the  bands  seen  in  tlie  nebulte ;  but  the  red  band  is  fully  as 
bright  as  the  green,  and  we  find  no  corresponding  red  band  in  the 
spectrum  of  the  nebulae.  Hence  we  have  not  yet  been  able  to  reach 
any  positive  conclusion  in  regard  to  the  nature  of  the  gas  of  which 
the  nebulae  consist ;  but  so  far  as  these  experiments  go  we  should 
conclude  that  the  nebulae  must  be  composed  of  a  more  elementary 
kind  of  matter  than  any  with  which  we  are  acquainted  upon  the  sur- 
face of  the  globe. 

There  remains  one  other  general  principle  in  connection  with  this 
subject  which  demands  our  attention  before  closing  the  lecture. 
This  principle  may  be  deduced  from  the  well  known  theory  of  light ; 
but  we  shall  only  have  time  to  consider  it  as  an  established  fact. 
The  principle  is  this :  Every  gas  or  vapor  eagerly  absorbs  the  light 
which  it  emits  itself.  Thus,  for  example,  this  vapor  of  sodium,  which 
is  giving  us  a  pure  yellow  light,  equally  absorbs  that  same  yellow 
light.  Hence,  if  we  put  behind  this  ilame  another  source  of  yellow 
light,  then  that  yellow  light  would  be  wholly  cut  off  by  the  sodium 
flame.  The  sodium  flame  is  just  as  opaque  to  yellow  light  of  the 
same  quality  as  a  thick  deal  board ;  but,  what  is  very  remarkable,  it  is 
perfectly  transparent  to  light  of  every  other  color.  Hence,  if  we 
place  in  this  second  flame  a  bit  of  lithium,  the  light  of  the  lithium 
will  pass  through  the  sodium  flame,  and  the  result  will  be  a  mixed 
effect  produced  by  the  light  of  the  sodium  plus  the  light  of  the 
lithium.  Ton  will  not  see,  of  course,  pure  red,  but  you  will  see  red 
mixed  with  yellow ;  and  the  yellow  being  far  more  intense,  the  yel- 
low will  necessarily  be  the  predominant  tint.  Taking  the  bit  of 
sodium  partially  from  the  flame,  to  reduce  its  intensity,  and  make 
the  two  more  equal,  you  see  the  effect  produced  in  a  more  marked 
manner.  Suppose,  now,  we  place  behind  the  sodium  flame,  not  a 
lithium  flame,  but  a  white  flame,  what  then  will  be  the  result  ?  That 
."white  flame  gives  us  light  of  every  tint  and  color ;  and,  therefore,  it 
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gives  US  light  of  tlie  sodium  tint.  Litliium  did  not  give  ua  light  of 
that  tint.  The  sodium  light  of  the  white  flame  will  be  wholly  cut 
off  by  the  sodium  flame ;  for  the  yellow  light  you  see  is'  simply  the 
yellow  light  of  the  sodium  flame ;  and  all  the  other  colors  will  pass 
through  the  flame.  Suppose,  now,  we  direct  a  spectroscope  like  this, 
in  such  a  way  that  we  look  through  the  sodium  flame  toward  the 
white  light,  what  shall  we  see?  "We  shall  see,  in  the  first  place,  a  con- 
tinuous spectrum  of  blending  colors.  In  the  next  place  we  shall  see 
the  sodium  band  projected,  as  we  term  it,  upon  the  spectrum.  Let 
us  now  alter  the  conditions  slightly,  and  instead  of  this  small  gas 
burner  use  the  brilliant  electric  light,  as  I  shall  presently  show  you, 
and  then  direct  our  spectroscope  through  the  sodium  flame  toward 
the  electric  light,  we  shall  then  have  the  same  result  as  before  ;  that 
is,  we  shall  see  the  continuous  spectrum,  and  shall  also  see  the  sodium 
band ;  but  now  the  sodium  band  will  be  so  much  darker  than  the 
brilliant  spectrum  produced  by  this  exceedingly  powerful  source  of 
light  that  it  will  appear  black  ;  and  the  result  will  be  a  black  band 
crossing  the  spectrum  in  the  position  of  the  bright  sodium  bands. 
[Applause.]  You  see,  therefore,  that  the  black  band  and  the  bright 
band  were  precisely  the  same  thing ;  that  they  mean  simply  a  sodium 
light ;  the  band  appearing  light  or  dark  by  contrast  with  the  rest  of 
the  spectrum.  The  sodium  band  is  illuminated  only  by  the  sodium 
flame.  The  rest  of  the  flame  is  illuminated  by  the  electric  light ; 
and  the  electric  light  being  far  more  brilliant,  of  course  the  less 
brilliant  sodium  band  appears  dark  by  contrast.  If,  then,  we  see 
from  any  source  of  light  a  continuous  spectrum  crossed  by  a  dark 
line  in  the  position  of  the  sodium  band,  we  know  that  we  are  look- 
ing toward  a  solid  source  of  light,  but  that  that  light  from  an  incan- 
descent solid,  before  it  reaches  our  instrument  has  passed  through 
sodium  vapor.  I  have  spoken  thus  far  of  the  sodium  band  as 
a  single  one,  and  with  an  instrument  of  this  size  it  appears 
as  a  single  one ;  but  if  we  use  a  powerful  instrument  that  sodium 
band  is  found  to  be  double.  It  consists  of  two  bands,  only  those  two 
bands  are  very  close  together.  If  we  turn  this  instrument  toward  tho 
sun,  we  see  a  continuous  spectrum,  and  that  continuous  spectrum 
is  crossed  by  a  dark  line  in  precisely  the  position  of  the  sodium 
band.  Moreover,  if  an  instrument  has  suflicient  power,  like 
that  we  have  in  Cambridge,  that  band  appears  as  a  double  line,  and 
each  of  its  component  parts  coincides  exactly  with  the  position  of  the 
double  sodium  line.     What,  then,  is  the  conclusion?     That  the  sun, 


166  Transactions  of  tee  American  Institute. 

iJtliough  an  incandescent  solid  or  molten  globe,  sends  ns  liglit,  which 
before  it  reaches  our  planet  has  passed  through  sodium  vapor ;  or  in 
other  words,  that  there  must  be  sodium  in  the  incandescent  atmos- 
phere around  the  sun.  [Applause,]  Now  what  is  true  of  the  sodium 
line  is  true  of  the  bands  of  several  of  the  other  metals.  Iron,  for 
example,  when  converted  into  vapor  by  the  heat  of  the  electric  lamp, 
shows  us  a  spectrum  consisting  of  not  less  than  eighty  distinct  bands ; 
and  each  one  of  these  eighty  bands  coincides  absolutely,  not  only  in 
position  but  in  relative  intensity,  with  the  dark  bands  which  cross 
the  solar  disc.  Then  there  must  be  iron  in  the  sun.  You  can  see 
the  force  of  our  argument  if  you  will  attempt  to  calculate  upon  this 
doctrine  of  probabilities  the  chances  of  eighty  coincidences  of  this 
sort.  The  chances  would  be  as  millions  of  millions  to  one  against  such 
a  coincidence  happening  by  mere  accident.  In  like  manner,  we  have 
been  able  to  prove  calcium,  magnesium,  nickel,  chromium,  barium, 
copper,  and  zinc  to  exist  in  the  state  of  vapor  around  the  sun.  On 
the  other  hand  we  have  equal  reason  to  know  that  gold,  silver,  mer- 
cury, aluminum,  cadmium,  tin,  lead,  antimony,  arsenic,  strontium, 
lithium,  do  not  exist  in  the  sun's  atmosphere,  at  least  to  any  consid- 
erable extent.  [Applause.]  But  the  bands  whose  names  I  have 
mentioned  are  far  from  accounting  for  all  the  dark  lines  of  the  solar 
spectrum.  These,  a?  I  shall  show  you,  can  no  more  be  counted  than 
the  sands  upon  the  sea  shore.  Although  we  have  been  able  to  refer 
a  hundred  or  more  of  them  to  a  few  well-known  metals,  the  great 
unnumbered  legion  remain  still  unexplained.  Thus  much,  however, 
seems  to  be  established,  that  our  sun  is  an  immense  incandescent  ball  of 
molton  or  solid  matter,  surrounded  by  a  comparatively  dark  atmos- 
phere, which  is,  however,  itself  luminous  to  a  less  degree,  and  becomes 
visible  during  a  total  eclipse,  when  tongues  of  flame  are  seen  extending 
beyond  the  moon's  dark  disc.  The  sunlight,  in  passing  tlirough 
this  atmosphere  is  absorbed,  and  hence  the  dark  lines.  Moreover  we 
have  discovered  since  the  last  total  eclipse  that  these  tongues  of  flame 
may  be  seen  even  in  the  full  sunlight  by  carefully  directing  the 
spectrum  toward  the  disk  of  the  sun  ;  and  at  Cambridge,  where  Prof. 
Winlock  has  observed  these  bands  with  great  care,  it  has  been  estab- 
lished clearly  that  three  of  the  bands  coincide  exactly  with  the  three 
hydrogen  bands  to  which  I  previously  referred  ;  and  there  can  be  but 
little  doubt  that  these  tongues  of  flame  consist,  in  great  part  at  least, 
of  burning,  or  at  least  incandescent  hydrogen.  [Applause.]  We  have 
also  examined  the  light  from  some  of  the  brighter  stars,  and  find  that 
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their  constitution  must  be  similar  to  that  of  the  sun  ;  that  is,  thej" 
must  be  incandescent  balls  surrounded  by  an  atmosphere ;  and 
although  we  have  not  as  yet  been  able  to  form  in  regard  to  their 
constitution  the  same  definite  conclusions  we  have  reached  with 
regard  to  our  sun,  yet  we  think  we  have  obtained  sufficient  evidence 
to  say  tliat  as  one  star  differs  from  another  star  in  glory,  they  also 
differ  in  chemical  composition.  I  have  only  been  able  to  sketch  in 
this  lecture  a  rude  outline  of  the  course  of  reasoning  by  which  we 
have  arrived  at  some  knowledge  of  the  chemical  composition  of  the 
sun,  and  by  which  we  yet  hope  to  analyze  the  most  distant  stars.  I 
have  endeavored  to  present  the  subject  as  simply  and  directly  as  I 
could,  thinking  that  the  argument  would  be  most  impressive  in  its 
greatest  simplicity.  Since  the  discovery  of  the  law  of  gravitation, 
there  has  been  no  scientific  discovery  which  promises  so  greatly  to 
extend  the  boundaries  of  our  knowledge  as  this.  Newton  gave  ua 
the  rule  by  which  we  can  measure  the  magnitudes  and  distances 
of  the  heavenly  bodies  ;  and  now  Kirchhoff  and  his  collaborators 
have  found  the  test  by  which  we  may  analyze  the  material  of  which 
they  are  made.  Until  this  great  discovery,  chemistry  has  been  a 
terrestial  science,  and  the  glory  of  the  heavens  has  been  the  study  of 
astronomy  alone.  But  now  these  sciences,  seemingly  separated  bj 
the  widest  gulf,  have  been  most  closely  allied,  and  we  have  begun  to 
study  the  chemistry  of  the  universe.  [Applause.]  But  we  have  only 
begun.  The  little  which  has  been  as  yet  revealed  plainly  shows  us 
how  much  there  is  still  to  learn,  and  we  hold  our  knowledge  with 
great  caution  and  humility.  I  shall  not  ask  you  to  accept  these 
remarkable  conclusions  wholly  on  trust ;  but  having  developed  the 
theory  of  the  subject,  as  well  as  my  narrow  limits  would  permit,  I 
now  propose  to  bring  it  to  the  test  of  experiment. 

Prof.  Cooke  proceeded  to  throw  upon  the  screen,  by  means  of  the 
electric  light  and  a  prism,  first,  the  continuous  spectrum  of  pure  white 
light ;  then  the  bands  produced  by  the  vapors  of  copper,  of  lead,  and 
of  salt;  the  latter  showing  the  sodium  line  beautifully  clear  and 
bright.  Next  he  showed  the  bands  produced  by  lithium,  then  of 
thallium,  one  of  the  new  metals  discovered  by  means  of  the  spectro- 
scope ;  then  of  brass,  showing  the  zinc  and  copper  lines  combined. 
He  then  showed  again  the  continuous  spectrum,  from  white  light, 
and  interposing  the  vapor  of  salt,  the  sodium  line  appeared  beautifully 
distinct  as  a  dark  line.  He  then  projected  upon  the  screen  the  image 
of  the  points  producing  the  electric  light ;   the  lower  point  which 
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appeared  uppermost  upon  the  screen,  being  a  minute  cup,  into  which 
he  placed  Euccessively  lithium  and  thallium,  to  show  the  color  of 
their  light  as  they  were  vaporized.  He  then  projected  upon  the 
screen  a  representation  of  the  multitudinous  lines  of  the  solar  spec- 
trum, calling  special  attention  to  the  sodium  line,  which  was  double, 
with  a  faint  line  between  the  two.  He  finally  exhibited  a  circle  or 
wheel  divided  into  sectors  colored  with  brilliant  prismatic  colors, 
and  the  wheel  being  rapidly  revolved,  the  colors  were  so  blended  as 
to  produce  almost  a  pure  white  circle. 
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SCIENTIFIC  LECTURE-XU. 


ON  MODERN  ENGINEERING. 


By  the  Hon.  Wm.  J.  McAlpine. 


The  twelfth  and  concludinor  scientific  lecture  before  the  American 
Institute  was  delivered  on  Wednesday  evening,  Feb.  10,  1869,  at 
Steinway  Hall,  by  Prof.  Willam  J.  McAlpine.  Upon  the  platform 
were  seated  Horace  Greeley,  Admiral  Farragut,  Gen.  Galium,  Super- 
intendent of  Military  Academy,  "West  Point ;  Gen.  H.  G.  Wright, 
commanding  Sixth  Army  Corps;  Gen.  Tower,  Engineer  Corps; 
Gen,  Q.  A.  Gillmore,  capturer  of  Fort  Pulaski,  Wagner,  &c. ;  Hora- 
tio Allen,  Civil  Engineer,  Novelty  Works  ;  Prof.  Hosford,  of  Cam- 
bridge, Massachusetts,  and  Prof,  Tillman  of  New  York, 

Horace  Greeley,  the  President  of  the  American  Institute,  made 
the  following  introductory  remarks : 

Ladies  and  Gentlemen  :  The  American  Institute,  disappointed 
in  being  unable  in  the  year  lately  closed  to  give  such  an  exhibition 
of  the  products  of  American  industry  as  it  deemed  fit  or  worthy  of 
its  own  reputation  and  high  character,  postponed  that  exhibition  to 
the  year  on  which  we  have  now  entered  ;  and,  instead  of  it,  resolved 
to  give  a  course  of  scientific  lectures  of  the  very  highest  import  and 
value  within  the  power  of  American  genius  and  culture  to  aiford.  It 
is  a  very  common,  but  I  think  a  very  undeserved  reproach,  that  New 
York  is  so  intent  on  money  making,  or  on  pleasure,  that  it  has  no 
time,  no  thought,  and  no  means  to  give  to  the  advancement  of  science. 
On  the  contrary,  I  believe  that  if  a  project  were  to-day  fairly  presented 
to  the  rieli  men,  and  the  public  spirited  men  (who  are  not  always  the 
rich  men)  of  New  York,  and  if  such  a  plan  were  to  seem  to  them 
feasible  and  judicious,  a  million  dollars  would  be  freely  bestowed,  if 
necessary,  for  the  achievement  of  the  purpose  therein  indicated.  The 
Institute  resolved  to  test,  so  far  as  it  might,  the  justice  of  the  reproach 
commonly  made  that  this  city  is  given  up  wholly  to  trade  and  money 
getting,  and  would  give  no  thought  to  any  more  elevated  or  abstract 
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purposes.  "We  resolved  to  give  the  best  course  of  lectures  on  science, 
choosing  that  man  whom  we  supposed  to  be  best  qualified  to  illustrate 
each  important  branch  or  department  of  natural  science,  in  its  present 
fullest  development,  and  with  the  very  latest  discoveries  which  have 
enlarged  its  area.  This  plan  was  matured,  submitted  to  the  Institute, 
approved  by  it,  and  the  lecturers  called  not  only  from  all  parts  of  our 
country,  but  from  the  British  provinces  adjacent,  where,  I  rejoice  to 
say,  that  some  of  the  very  ablest  of  those  who  cultivate  chemistry  and 
geology,  not  merely  as  a  practice  but  as  a  true  science,  were  found. 
This  lecture  to-night  is  the  last  of  the  course.  That  course,  we  rejoice 
to  say,  has  been  sustained  by  the  unanimous  approval  of  the  press, 
and  by  tlie  presence  here  of  very  large  and  intelligent  audiences, 
sometimes  in  sjjite  of  very  discouraging  weather.  We  have  seen  and 
proved  that  science,  even  abstract  science,  has  charms  for  a  very 
large  portion  of  this  communit}'- ;  and  we  shall  be  encouraged.  While 
"we  did  not  expect  to  make  money,  and  shall  never  make  money  by  a 
course  of  this  kind  ;  while  we  shall  expect  to  spend  money  in  every 
such  course,  we  shall  be  encouraged  by  the  approval  of  judicious  men 
given  to  this  course,  to  make  other,  and  if  possible  better  arrange- 
ments for  similar  courses  during  the  winters  to  come.  [Applause.] 
The  lecture  this  evening  is  on  Engineering,  and  will  be  given  by  the 
Hon.  William  J.  McAlpine,  favorably  known  to  the  community  as  a 
very  competent,  practical,  as  well  as  educated  engineer.  [Applause.] 
Prof.  McAlpine  addressed  the  audience  as  follows : 
The  subject  of  my  address  this  evening  has  so  wide  a  range,  and 
involves  the  consideration  of  so  many  branches  of  art  and  science, 
that  I  have  been  compelled  to  condense  my  remarks,  and  also  to 
omit  much  of  an  interesting  character,  to  bring  my  address  within 
the  limit  of  the  hour.  It  cannot  have  failed  to  have  attracted  the 
attention  of  such  audfences  as  have  attended  these  lectures  that  a 
marked  characteristic  of  this  age  is  the  wonderful  rapidity  with  which 
discoveries  in  every  range  of  art  and  science  have  succeeded  each 
other.  These  are  confined  to  no  one  branch  of  human  knowledge, 
but  apply  equally  to  all  of  the  pursuits  of  study  by  man.  They  now 
succeed  each  other  like  November  meteors ;  dazzling  in  their  bril- 
liancy, so  frequent,  and  spread  so  far  over  the  arch  of  heaven  as  not 
to  be  even  counted,  far  less  comprehended.  The  eminent  scientists 
who  have  lectured  before  you,  have  each  been  profound  students  in 
their  own  lines  of  thought,  and  almost  they  only  know  of,  or  at  least 
understand,  the  discoveries  in  their  own  courses  of  study.     Our  Crea- 
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tor  has  given  to  the  human  race  great  mental  power,  but  to  no  one 
person  sufBcient  to  grasp  all  knowledge,  "When  we  have  listened  to 
the  wonderful  revelations  into  minute  organism,  as  developed  by  the 
microscope,  and  find  there  the  perfection  and  beauty  of  mechanism 
— or  when,  through  the  telescope,  we  learn  of  the  constitution  and 
government  of  those  great  but  far  distant  heavenly  bodies,  and  find 
there  the  same  perfection  of  beauty  and  order ;  or  when  the  spectro- 
scope, photometer,  and  barometer  tell  of  the  constituents  of  matter 
around  us ;  or  when  an  essay  on  the  simple  tea-kettle  informs  us  of 
the  practical  application  of  knowledge  to  one  of  the  most  useful  and 
powerful  of  the  agents  of  modern  progress,  then  we  realize  how 
impossible  it  is  for  one  mind,  however  capacious,  to  grasp  even  a 
tithe  of  the  discoveries  which  are  daily  being  made.  My  subject 
(modern  engineering)  requires  a  comparison  of  the  past  with  the 
present.  Then  discoveries  were  of  rare  occurrence,  and  still  more 
rarely  applied  to  the  useful  purposes  of  life — now  they  are  not  only 
very  frequent,  but  are  immediately  applied  to  the  safety,  comfort  and 
convenience  of  man.  The  natural  capacity  of  the  mind  of  man  has 
not  increased,  and  therefore  there  must  be  some  other  explanation  of 
its  present  changed  condition.  An  enthusiast,  like  Dr.  Cummings, 
reasons  from  it  that  the  millennium  is  approaching,  and  another  that 
intercourse  with  the  immaterial  world  is  at  hand — but  the  subject  is 
too  profound  for  our  finite  minds,  and  similar  to  Divine  prophesy, 
"  the  event  is  necessary  to  its  solution."  An  idea  attributed  to  Bacon 
is  that,  as  in  all  animate  life,  thought  must  be  impregnated  by  thought, 
to  produce  any  useful  result.  In  ages  past  intercourse  between  man 
and  man  was  limited.  He  lived  and  died  without  having  traveled 
beyond  the  horizon  seen  from  his  birth-place.  Learned  men  were 
confined  to  cloisters.  They  rarely  met,  and  their  reflections  were 
only  occasionally  set  down  in  manuscripts,  the  circulation  of  wliich 
was  confined  to  a  few  readers.  Hence  by  this  Baconian  theory  but 
few  scientific  discoveries  were  ever  made,  and  these  were  but  seldom 
applied  to  the  useful  purposes  of  life.  This  age,  on  the  contrary, 
presents  the  opportunity  for  frequent  meetings  and  comparisons  of 
thought.  The  steamer,  with  its  ten  days  of  confinement,  produces 
intercourse  between  minds  which  otherwise  would  have  never  met. 
The  railway  car,  with  its  rapid  motion,  exciting  thoughts  in  the 
dullest  traveler,  brings  otlier  minds  in  contact.  A  prolific  press  sends 
forth  the  thoughts  of  each  writer,  to  encounter  those  of  other  minds 
engaged  in  the  same,  or  some  kindred  pursuit.    While  the  telegraph 
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daily  sends  the  report  of  one,  or  more  discoveries,  to  stimulate  the 
minds  of  some  of  the  millions  whom  it  reaches,  to  the  consideration 
of  the  same,  or  some  corresponding  line  of  thoughts.  In  all  of  these 
communions,  the  cruder  thoughts  of  each  person  are  cast  into  the 
crucible  with  those  of  a  thousand  other  minds,  by  which  errors  are 
eliminated  and  useful  suggestions  generated  and  the  grand  discoveries 
to  which  I  have  alluded  to  are  produced.  The  profession  of  engineer- 
ing is  peculiarly  the  exponent  of  this  modern  development.  Its 
definition  is  "  The  acquisition  of  that  species  of  knowledge  whereby 
the  great  sources  of  power  in  nature  are  converted,  adapted,  and 
applied  for  the  use  and  convenience  of  man."  * 

Under  this  definition  is  embraced  the  civil  and  military  engineer, 
the  architect  and  mechanician,  the  closet  theorist,  and  the  practical 
workman,  Nevertheless,  there  is  a  broad  distinction  between  the  one 
who  designs  and  plans  an  elaborate  machine,  and  him,  who  with  no 
ecientific  knowledge,  merely  constructs  it,  and  him  who  with  no 
requirement  of  either  mechanism  or  science,  is  merely  employed  to 
direct  its  movement,  and  yet  in  common  conversation  the  term 
"  Engineer "  is  indifferently  applied  to  each.  I  shall  presently  lay 
before  you  at  greater  length,  the  effect  of  the  great  discoveries  and 
applications  made  by  this  profession  upon  modern  progress,  and  in 
this  place  will  merely  name,  the  locomotive  and  its  railway,  the  steam 
engine  and  its  applications,  the  hugh  masses  of  metal  and  their  mani- 
pulations, the  workshops  and  their  great  tools,  modern  ordnance  and 
armor,  naval  construction,  telegraphy,  bridges,  canals,  water  sup- 
plies, harbors,  etc.  The  mere  mention  of  these,  is  sufficient  to  give 
you  an  idea  of  the  broad  field  which  is  covered  by  my  subject,  and 
why,  as  stated  at  the  beginning,  I  have  been  compelled  to  condense 
and  omit  so  much.  Under  these  circumstances,  I  have  considered  it 
better  to  direct  my  remarks  to  the  most  important  branch  of  the 
profession  (civil  engineering),  with  such  incidental  allusions  to  the 
others  as  may  be  necessary.  The  term  "  modern  "  will  require  some 
comparisons  with  that  of  ancient  engineering,  and  I  will  give  very 
briefly  a  few  of  the  leading  points  in  the  history  of  the  profession  so 
as  to  define  the  "  modern  age." 

Ancient  Engineering, 
Referring  to  Divine  history  we  find  that  the  first  mechanician  (an 
antediluvian)  was  "  an  instructor  of  every  artificer  in  brass  and  iron," 

•  NoTB.— This  l8  thR  motto  of  the  Institution  of  Civil  Engineer*  of  London,  and  U  embodied  In  their 
eerUQcates  of  membersUip. 
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and  that  the  first  naval  engineer  constructed  a  vessel  which  has  only 
once  since  been  exceeded  in  size  ;  and  that  the  first  architect  built  "  a 
city  and  a  tower,"  which  became  one  of  the  seven  wonders  of  the 
heathen  world.  We  find,  also,  the  architect  of  the  Tabernacle,  who 
was  "  learned  in  all  of  the  knowledge  of  the  Egyptians,"  and  him  of 
the  first  Temple,  who  was  endowed  by  God  with  "  wisdom  and 
knowledge "  beyond  that  of  any  other  man,  and  him,  also,  of  the 
second  temple,  who  was  possessed  of  all  of  the  learning  of  the  Chal- 
deans. In  profane  history,  we  find  Hercules  deified  for  draining  the 
marshes  of  Thessaly ;  and  tlie  first  bridge  builder,  Semirimus,  whom  we 
are  the  more  proud  of  classing  in  our  profession,  as  she  was  a  woman, 
and  who  is  also  said  to  have  tunneled  the  Euphrates,  constructed 
canals  and  reservoirs  for  irrigation,  and  commenced  the  walls  and 
hanging  gardens  of  Babylon.  Of  Phidias,  the  constructor  of  another 
of  the  seven  wonders,  who  built  the  first  water  works  of  Athens, 
tunneling  Mount  Athos  for  two  miles,  with  a  passage  of  eight  feet 
diameter  ;  of  Archimides,  the  military  engineer,  who  defended  Syra- 
cuse so  long  by  his  science  alone,  against  the  whole  power  of  Rome  ;  and 
of  Yitruvius,  the  analyst,  by  whose  engineering  rules  we  are  yet  gov- 
erned. But  the  early  history  of  the  profession  has  been  best  written  in 
its  monuments,  extending  from  the  days  of  Abraham  to  those  of  Constan- 
tine.  In  the  great  temples  of  Assyria,  Egypt,  and  India,  and  those  of  the 
central  and  southern  American  continent ;  of  the  long  canals  for 
transport  or  irrigation  in  China,  India  and  Egypt ;  of  the  water 
works,  with  their  tunnels  through  mountains ;  acqueducts  over 
valleys ;  immense  reservoirs,  and  systems  of  pipes,  and  in  the  great 
military  roads,  bridges,  and  sewers,  of  the  Romans.  These  histories 
bring  us  down  to  the  first  centuries  of  the  Christian  era;  the  Augustan 
age  of  ancient  engineering ;  after  which  civilization  was  overwhelmed 
by  or  lapsed  into  barbarism,  and  engineering  was  only  practiced  by 
a  secret  fraternity  of  masons,  "  The  Brothers  of  the  Bridge." 

Modern  Engineering. 
"With  the  revival  of  civilization  in  the  seventeenth  century,  dates 
the  commencement  of  modern  engineering,  though  the  tenn  will  be 
more  particularly  applied  to  the  last  hundred  years.  This  revival 
began  in  Italy,  in  the  construction  of  canals  for  irrigation,  and  subse- 
quently with  those  for  transport  with  locks  (which  had  not  been  used 
before  that  time) ;  in  the  investigation  of  the  laws  which  govern  the 
flow  and  pressure  of  water,  and  in  the  construction  of  great  hydraulic 
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works ;  bridges  over  rivers,  hcarbors  and  docks,  and  tlie  reclamation 
of  lands  under  water.  The  great  canals  of  France,  Holland,  and 
Great  Britain,  and  the  improvement  of  rivers ;  the  thousands  of  acres 
of  wet  docks  in  England  and  France  to  overcome  the  inconvenience 
of  the  tidal  wave,  harbors  and  light-houses,  show  the  progress  of  the 
profession  for  the  next  two  centuries.  The  last  century  has  been 
characterized  by  the  application  of  steam  to  water  and  land  transport, 
and  to  every  variety  of  mechanical  operations,  to  the  product  and 
manipulation  of  metals,  to  telegraph,  and  to  printing  in  its  various 
improved  forms.  Some  of  the  most  distinguished  of  the  earlier  of  the 
modern  engineers  were  recruited  from  other  trades  and  professions, 
and  were  drawn  into  it  from  circumstances,  or  a  natural  inclination 
toward  the  study  of  the  phj^sical  sciences.  With  the  continued 
advance  of  refined  civilization,  the  demand  for  this  service  called  for 
a  higher  degree  of  elementary  education,  until  it  has  required  from 
the  modern  engineer  not  onlv  the  highest  degree  of  knowledge  in  the 
physical  sciences,  but  also  long  practical  experience  and  sound  judg- 
ment in  the  application  of  such  knowledge.  During  this  period  the 
profession,  as  in  all  others,  has  suffered  somewhat  in  the  public 
estimation  by  pretenders,  quacks,  and  charlatans.  The  wide  dissemi- 
nation of  knowledge  among  our  American  people  has  now  reached  a 
point  which  enables  the  claims  and  merits  of  an  engineer  to  be  fairly 
judged,  and  henceforth  such  pretenders  will  be  employed  only  in 
schemes  of  doubtful  expediency,  or  by  those  who  are  themselves  but 
little  acquainted  with  the  ordinary  principles  of  science.  The  ordeal 
of  criticism  by  our  daily  and  other  periodical  journals  serves  not  only 
to  expose  such  pretentious  claims,  but  also  to  I'estrain  the  eccentricities 
of  genius,  and  now  compels  the  engineer  to  the  enunciation  of  pm*ely 
practical  plans. 

The  Locomotive. 
I  have  referred  to  the  effect  of  the  great  discoveries  and  appliances 
of  engineering  upon  modern  progress.  The  first  of  these  of  which  I 
shall  speak  is  the  locomotive,  a  machine  of  purely  modern  invention. 
When  I  first  entered  the  profession,  but  little  more  than  forty  yearg 
ago,  it  had  not  been  successfully  used  anywhere,  and  was  almost 
wholly  unknown  in  this  country.  At  the  beginning  of  this  century, 
a  rude  machine  of  this  kind  was  invented  by  oar  countryman,  Oliver 
Evans,  and,  a  few  years  later,  was  reinvented  in  England ;  and  after 
the  trial  of  many  modifications  and  expedients,  during  the  succeeding 
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twenty-five  years,  the  celebrated  trial  of  locomotives  was  had  at 
Liverpool,  in  1829.  Stephenson  won  the  prize  at  this  trial  with  the 
Rocket  (which  is  now  kept  on  exhibition  at  the  Kensington  Museum), 
an  engine  which  weighed  but  four  and  one-quarter  tons,  ran  fourteen 
miles  an  hour,  and  hauled  a  gross  load  of  seventeen  tons.  To  exhibit 
the  progressive  changes  in  the  locomotive,  the  maximum  speed 
attained  at  different  periods  will  be  given.  In  1834  it  was  twenty 
miles  an  hour ;  in  1839  it  was  thirty-five  miles ;  in  1847  it  was  sixty 
miles ;  and  since  that  time  a  speed  of  100  miles  an  hour  has  been 
attained.  The  first  locomotive  in  the  United  States  was  driven  by 
horse-power,  in  1829,  and  attained  a  speed  of  ten  miles  an  hour,  and 
was  designed  by  Mr.  Detmold  of  JSTew  York,  who  tlie  next  year  built 
a  steam  locomotive  for  the  Charleston,  S.  C,  railway.  In  1829, 
Horatio  Allen,  of  New  York,  brought  over  two  locomotives  from 
England  for  the  Carbondale  railway.  In  1830,  Peter  Cooper  placed 
a  small  one  on  the  Baltimore  railway ;  and  in  1831,  John  B.  Jervis 
placed  two  upon  the  Albany  railway,  one  of  which  vras  built  in  England 
and  one  at  the  West  Point  fo.undery.  There  are  now  some  15,000 
locomotives  on  our  American  railways;  and  on  one  line  in  England 
there  are  about  3,000.  The  usual  Aveight  of  the  locomotive  is  now 
thirty  tons ;  but  tliere  are  a  great  many  in  use  of  forty,  and  a  few  of 
fifty  tons,  M.  Petiet  has  placed  twenty-five  locomotives  of  sixty-nine 
tons  weight  upon  the  Northern  railway  of  France,  to  run  the  express 
passenger  trains  between  Paris  and  Dover.  These  are  mounted  on 
twelve  drivers  and  carry  their  own  wood  and  water.  It  was  once 
considered  that  curves  of  less  than  half  a  mile  radius,  or  grades  of 
more  than  fifty  feet  per  mile  were  inadmissible.  I^ow  curves  of  500 
feet  radius  and  grades  of  100  feet  per  mile  are  common.  The  tem- 
porary railway  over  Mount  Cenis  has  long  grades  of  440  feet  per 
mile,  over  which  all  of  its  traflic  is  conducted  by  locomotives  grasping 
a  central  rail.  Some  years  ago  there  was  also  a  temporary  track  on 
the  Baltimore  railway  of  528  feet  per  mile,  up  which  the  locomotives 
daily  hauled  twice  their  own  weight.  Forty  years  ago  Mr.  Allen 
had  to  mount  the  foot-board  of  the  first  locomotive  and  run  it 
himself.  Not  a  mechanic  in  the  employ  of  the  railway  company 
dared  to  let  loose  this  monster.  Now,  15,000  of  them  are  daily 
whirling  over  40,000  miles  of  railway  in  this  country  alone,  and 
nearly  twice  as  many  in  the  rest  of  the  world.  To-day  locomotives 
are  passing  over  the  summits  of  the  Rocky  mountains  and  of 
the  Sierra  Nevada — more  than  8.000   feet  above  the  level   of  the 
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sea — and  facing  each  other  in  the  great  Salt  Lake  Yallej,  and 
and  before  the  year  closes  they  will  pass  over  3,000  miles  of  continu- 
ous railway  from  the  Atlantic  to  the  Pacific  ocean.  What  changes 
have  this  07ie  engine  of  the  profession  brought  about  in  the  condition 
of  society  in  this  country  ?  From  the  days  of  Noah  until  those  of  the 
locomotive,  civilized  population  all  over  the  globe  was  confined  to  the 
rivers,  lakes,  and  borders  of  the  oceans,  or  a  day  or  two's  ride  into  the 
interior.  The  mariner's  compass  carried  this  population  across  the 
Atlantic,  where,  following  the  same  law,  our  settlements  were  confined 
to  the  vicinity  of  these  water-courses.  As  soon  as  the  locomotive  was 
inaugurated,  our  railways  were  pushed  forward  into  the  interior  of 
those  immense  fertile  districts  of  the  west,  and  they  were  populated 
with  unexampled  rapidity,  and  then  began  that  era  of  prosperity 
which  has  raised  our  country  to  its  eminence  among  the  nations.  This 
era  has  been  unlike  any  which  has  preceded  it  in  the  world's  history. 
An  avalanche  of  people  upon  a  wilderness  almost  in  a  day.  Not  like 
those  northern  hordes  upon  the  civilized  plains  of  Europe  and  Asia  to 
lay  waste  and  destroy,  but  a  migration  of  the  highest  degree  of  civili- 
zation upon  barbarism,  to  build  up  and  create.  Without  the  locomo- 
tive these  fertile  lands,  their  wealth  of  minerals  and  forests,  their 
great  cities,  their  industrious,  wealth-producing  population — yea,  more 
than  one-half  of  the  population  and  sources  of  our  prosperity  would 
have  remained  undeveloped  for  ages,  perhaps  forever.  But  there  are 
too  many  of  these  engines  of  the  profession  to  allow  me  to  dwell  long 
upon  any  one  of  them.  The  second  one  to  which  I  will  refer  is  the 
application  of  steam  to  tlie  propulsion  of  vessels.  This  has  covered 
every  ocean,  lake,  and  navigable  river  with  fast  moving,  deeply  laden 
vessels,  conveying  the  people  and  products  of  difterent  climes  and 
nations  to  others,  and  enhancing  the  comfort,  convenience,  and  profit 
of  all.  You  will  remember  that  all  this  has  been  accomplished  during 
the  19th  century,  and  that  the  chief  development  has  been  made  in 
but  little  more  than  thirty  years.  Twenty  years  ago  a  voyage  of 
twenty  days  across  the  Atlantic  was  called  a  quick  passage ;  now  it 
is  made  in  eight,  and  will  soon  be  made  in  six  days.  Indeed,  the 
question  of  speed  on  either  land  or  water  may  now  be  determined  by 
the  public.  Almost  whatever  speed  it  is  willing  to  pay  for,  the  engi- 
neer is'  ready  to  furnish.  Tlie  construction  of  railways  and  steam 
vessels  has  called  into  requisition  the  highest  engineering  skill  that 
the  world  has  ever  known.  Bridges  of  extraordinary  span  and 
strength,  vessels  of  immense  burden,  machinery  of  great  power,  mas- 
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siveness,  and  accurate  workmansliip.  The  Britannia  and  Niagara 
bridges  are  but  types  of  thousands  of  similar  structures  all  over  the 
world.  The  Great  Eastern  steamship  of  22,500  tons  is  premature  bj 
only  a  few  years,  for  those  of  6,000,  7,000,  and  even  9,000  tons  are 
now  built.  And  the  enormous  engines  and  ponderous  masses  of  metal 
required  by  them,  have  taxed  the  inventive  power  of  the  mechani- 
cians. 

,  Canals. 

The  great  canals  executed  in  our  day  form  an  important  feature  in 
this  progress.  I  shall  endeavor  to  illustrate  my  subject,  as  far  as  pos- 
sible, by  American  examples,  and  will,  therefore,  next  refer  to  the 
Erie  canal,  and  the  more  so,  because  in  conversation  with  many, 
otherwise  well  informed  persons,  I  find  that  they  do  not  fully  appre- 
ciate the  importance  of  this  great  work  upon  nearly  all  of  the 
interests  of  this  city,  of  this  State,  and  of  the  nation  itself.  "With 
many  persons  there  is  an  idea  that  the  railway  has  superseded  the 
canal,  find  that  the  former  now  performs  the  chief  part  of  the  trafiic 
of  the  country.  While  the  latter  is  true  in  regard  to  interior  short 
lines  of  trade,  it  is  a  serious  error,  in  reference  to  the  great  transport 
between  the  agricultural  west  and  the  Atlantic.  The  Erie  canal,  dur- 
ing the  season  of  navigation,  conveys  more  of  this  traffic  than  all  of 
the  railways  together ;  more  than  all  of  the  trunk  lines  from  the  St. 
Lawrence  to  the  Potomac.  The  boats  which  come  to  tide  water  have 
an  average  cargo,  exceeding  that  carried  by  the  longest  freight  train 
on  the  Central  railway.  During  the  busy  sotison  more  than  150  such 
boats  arrive  daily,  and  their  tonnage  would  require  more  than  150 
freight  trains.  The  greatest  number  is  but  thirty  per  day  on  the 
Central  railway.  The  Erie  canal,  therefore,  is  performing  more  than 
five  times  as  much  business  as  the  Central  railway.  Yet  the  slow 
plodding  canal  boat  attracts  no  attention,  though  burdened  with  more 
tons  than  the  bustling,  noisy,  whirling  freight  train,  which  creates  a 
sensation  in  every  village  through  which  it  passes.  The  4,000  canal 
boats,  of  an  aggregate  of  1,000,000  of  tonnage,  moving  5,000,000  of 
cargo  per  annum,  exceeds  the  tonnage  of  all  the  vessels  engaged  in 
the  foreign  commerce  of  this  city  (even  before  the  war).  In  another 
place  I  have  alluded  to  the  great  trade  of  the  west,  which  will  soon 
exceed  the  capacity  of  even  this  enlarged  canal,  and  require  it  to  be 
again  enlarged  for  vessels  of  1,000  tuns,  or  three  times  those  now  in 
use.     A  few  days  since  the  State  Engineer  informed  me  that  there 
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had  been  used,  up  to  this  time,  more  than  2? 500, 000  of  tons  of 
stone  m  its  works  of  masonry,  and  more  than  75?  000?  000  of  tons 
of  earth  and  rock  in  tlie  construction  of  its  channel,  more  materials 
than  will  be  used  in  the  building  of  the  2,000  miles  of  the  Pacific 
railway.  The  works  for  the  public  supply  of  water  to  all  our 
great,  and  to  many  of  our  smaller  cities  and  villages,  deserve  men- 
tion. There  is  hardly  a  town,  especially  in  the  northern  section 
of  this  country,  which  has  not  a  public  water  supply,  and  the  engi- 
neering works  of  the  most  of  them  have  been  skillfully  executed.  But 
there  is  no  work  of  this  kind  in  the  world  which  will  compare  in 
engineering  merit  with  the  Croton,  in  the  designs  for  its  stractures, 
and  their  construction  in  the  most  skillful  and  durable  manner,  with- 
out unnecessary  expenditure,  and  solely  for  utility,  and  at  a  cost  so 
moderate  as  to  astonish  the  profession. 

Bridges  and  Foundations. 

Our  American  examples  of  bridges  are  almost  without  number, 
embracing  those  of  nearly  every  matei'ial  and  form,  and  many  of 
them  of  huge  proportions.  Among  the  most  noted  of  these  are,  the 
Niagara  and  Cincinnati,  of  wire,  suspension,  by  Roebling ;  the  Havre 
de  Grace,  of  wood,  by  Parker ;  the  cast  iron  arched  bridge  at  Phila- 
delphia, by  Kneass ;  the  Victoria  (Montreal)  bridge,  by  Stephenson 
(a  duplicate  of  the  Britannia  iron  girder  bridge),  with  hundreds  of 
others,  equally  deserving  of  mention.  The  submarine  works,  exe- 
cuted by  our  American  engineers,  have  required  a  degree  of  science 
and  skill,  at  least  equal  to  that  demanded  for^ny  European  work. 
The  most  important  of  these  are  the  founding  of  the  piers  of  the 
Potomac  and  Croton  aqueducts ;  of  the  Havre  de  Grace  and  Harlem 
bridges ;  and  the  foundations  of  the  United  States  Graving-dock,  at 
Brooklyn.  A  brief  description  of  the  latter  will  serve  to  explain  the 
engineering  difficulties  which  were  also  encountered  in  the  others. 
This  structure  weighs  75,000  tons,  and  is  sustained  on  a  quicksand  of 
more  than  a  hundred  feet  depth.  The  foundation  had  to  be  placed 
at  a  level  forty  feet  below  that  of  the  sea,  and  rendered  perfectly 
unyielding.  The  sea  water  had  to  be  shut  out  by  massive  coffer- 
dams, which  were  twice  undermined  by  the  pressure  of  the  water ;  and 
the  land  portions  of  these  dams — subjected  to  the  pressure  of  the 
liquid  quicksand,  of  nearly  twice  the  weight  of  water — repeatedly 
broke  the  chain  cables  by  which  they  were  secured  (these  cables 
being  the  best  bowers  by  which  our  largest  men-of-war  ride  in  the 
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lieaviest  storms).  Fresli  water  springs,  witli  a  head  far  greater  than 
that  from  the  sea,  again  and  again  undermined  the  piles  (driven 
nearly  forty  feet),  and  forced  up  large  areas  of  the  foundation  by 
their  hydrostatic  pressure,  although  heavily  loaded.  The  superstruc- 
ture of  the  finest  cut  granite,  in  which  the  slightest  yielding  would 
have  been  perceptible,  stands  to-day  as  firm  as  if  founded  on  solid 
rock.  The  Harlem  bridge  has  been  mentioned,  because  of  the  novel 
construction  of  its  piers,  and  a  growing  opinion,  on  the  part  of 
American  engineers,  that  this  system  of  founding  piers  in  difficult 
places  will,  in  this  country  as  in  Em'ope,  supersede  those  heretofore 
used.  These  piers  are  composed  of  large  cast  iron  columns,  six  feet 
in  diameter,  fifty  feet  long,  and  fifty  tons  weight  each.  These  enor- 
mous piles  were  driven,  twenty -five  feet  deep  into  the  gravel  and 
rocky  bed  of  the  river,  by  the  modern  invention  of  the  pneumatic 
process,  by  which,  with  a  six-horse  engine,  an  air  pump,  and  a  dozen 
men,  these  huge  masses  of  iron  were  handled  with  certainty  and  ease. 
I  have  stood  on  the  platform,  and,  with  a  turn  of  my  wrist,  sent  this 
fifty  tons  plunging  downward  with  almost  frightful  velocity,  and  then 
arrested  it  within  the  fraction  of  an  inch  of  any  desired  depth.  The 
eastern  terminus  of  the  Pacific  railway  at  Omaha  is  now  being  con- 
nected with  the  railways  on  the  east  side  of  the  Missouri  by  a  bridge 
whose  piers  will  be  of  cast  iron  columns  of  eight  feet  diameter,  driven 
eighty  feet  below  the  bed  of  the  river  by  the  same  process. 

Machines. 

The  civil  engineer,  however,  has  been  enabled  to  accomplish  some 
of  his  most  important  undertakings,  through  the  instrumentality  of 
the  large  masses  of  metal  and  the  workmanship  thereon,  and  by  means 
of  the  great  [tools  and  engines!  with^which  he  has  been  furnished 
by  the  skill  and  genius  of  the  mechanical  engineer,  A  mass  of  bronze 
or  of  iron  of  a  ton  weight,  of  specific  form  and  workmanship,  was 
almost,  if  not  quite,  unknown  before  the  Christian  era.  Now  we 
have  those  in  cast  iron  of  frouxvlOO^to  150  tons,  and  in  common  use 
of  from  forty  to  sixty  tons.  In  wrought  ii'on  of  thirty  to  forty  tons, 
and  in  steel  or  bronze  of  twenty-five  tons,  cast  in  any  desired  form, 
and  planed,  tm'ned  or  bored*with  an  accuracy  and  finish  equal  to  that 
of  the  woi-^s  of  a  delicate  Geneva  watch.  Bessamer  has  an  anvil 
block  of  cast  iron,  made  at  one  casting,  of  more  that  one  hundred 
tons,  and  Krupp  has  another  of  one  hundred  and  fifty.  But  neither 
of  these  required  the   skill  which  produced  the  bed-plate  of  the 
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Adriatic  (Collins's  steamer)  of  sixty-five  tons,  cast  at  the  Novelty 
Works  ten  years  ago,  or  those  frequently  made  at  other  shops.     Tlie 
casting  of  the  former  could  he  protracted  through  two  days,  the  latter 
had  to  he  cast  in  as  many  liours,  or  they  would  have  hcen  ruined. 
Ten  years  ago  Mr.  Allen  cast  and  hored  a  steam  cylinder  of  sixty-four 
square  feet  area,  in  which  he  gave  a  dinner  party,  and  seated  twenty- 
four  persons.     I  have  recently  examined  some  of  the  largest  "  tools," 
as  they  are  technically  called,  in  the  great  workshops  of  the  countrj^ 
and  have  received  from  the  proprietors  statements  of  their  dimensions 
and  capabilities.     Although  my  business  requires  me  to  study  this 
part  of  the  profession,  I  confess  that  I  cannot  keep  up  with  tho 
constantly  increasing  proportions  of  these  leviathan  tools.    Two  year* 
ago  I  examined  the  largest  lathe  in  England  (Forrester's  at  Liverpool), 
which  swings  twenty-tAvo  feet,  and  will  take  in  a  shaft  of  forty-five 
feet  length.    Six  months  ago  I  saw  one  at  Corliss's,  at  Providence, 
which  swings  thirty  feet,  and  will  take  in  a  shaft  of  fifty  feet.    In  the 
former  was  turned  off  the  main  shaft  of  the  Great  Eastern,  which 
weighs  twenty-two  tons.     The  shafts  of  the  Bristol  and  Providence 
(Sound  steamers)  also  each  weigh  twenty-two  tons,  and  those  of  the 
China  steamers  Japan  and  Great  Republic  weigh  thirty-three  and 
thirty-four  tons,  and  they  were  turned  off  in  American  lathes.    Corliss 
has  recently  cast  pulley  fly-wheels  of  thirty  feet  diameter  and  nine 
feet  face,  weighing  fifty-six  tons,  and  turned  them  ofi*  in  his  large 
lathe,  and  he  is  now  finishing  ofi'  a  spur-wheel  of  the  same  diameter, 
weighing  forty-five  tons,  and  cutting  on  the  face  by  machinery,  cogs 
of  twenty-four  inches  face  and  five  and  a  quarter  pitch.     During  the 
war  he  turned  ofi"  twenty-five  brass  turret  plates  for  our  monitors,  of 
twenty-five  and  a  half  feet  diameter — having  at  that  time  the  only 
lathe  in  this  or  any  other  country  in  which  they  could  be  turned. 
He  has  a  planer  which  planes  iron  of  fifty  feet  length,  and  others  of  ten 
feet  height  or  width.     At  the  Boston  Navy  Yard,  is  a  machine,  just 
set  up,  which  will  plane  a  piece  of  iron  sixteen  feet  long,  eighteen 
feet  wide,  or  fourteen  feet  high.     At  the  Morgan  Works  there  is  one 
of  these  machines  that  will  plane  twenty-seven  feet  long,  fourteen 
feet  wide,  or  twelve  feet  high,  and  a  slotting  machine   that  will 
cut   a  face   of  eight   feet   diameter,  and   seven   feet   high.     There 
is  also  a  boring  mill  at  this  shop  which  will  finish  '6fi'  a  cylinder 
of  130  inches  diameter  and   eighteen   feet  stroke.     These   planers 
and  slotters  cut  ofi"  shavings  in  iron  of  two  and  one-half  inches 
width  and  nearly  a  quarter  thick,  and  some  of  them  are  arranged 
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with  several  of  these  cutters,  all  working  at  the  same  time.  The 
rolling  of  the  enormous  plates  for  the  iron-clad  vessels  requires,  also 
tools  of  immense  size  and  power.  But  time  would  fail  me  to  describe 
the  power  and  majesty  of  these  perfect,  though  ponderous  tools. 
They  furnish  to  the  modern  engineer  thunderbolts  more  powerful 
than  those  forged  for  Jupiter.  But  they  are  used  to  build  up  and 
<jreate,  not  to  destroy. 

Military  ENGmEEEmG. 
Not  long  since  I  witnessed  the  penetration  of  a  wrought-iron  shield 
for  an  embrasure,  made  of  two  plates  measuring  together  fifteen 
inches  thickness,  by  a  cannon  shot  of  twelve  inches  diameter  and  624 
pounds  weight,  fired  fi'om  a  constructive  distance  of  500  yards,  and  a 
distinguished  officer  remarked :    "  Gen.  Rodman  has  in  reserve  his 
fifteen  and  twenty-inch  guns,  but  American  engineers  and  mechani- 
cians will  soon  furnish  us  with  shields  strong  enough  to  resist  even 
these  enormous  projectiles."     The  active  force  of  the  powder  on  the 
ball  was  40,000  pounds  per  square  inch,  equal  to  2,250  tons,  giving 
it   an   initial   velocity   of  1,200   feet  per  second,  or  800   miles   an 
hour.     The  weight  of  spherical  cannon  shot  are  as  the  cubes  of  their 
diameters,  and  therefore  one  of  twenty  inches  is  five  times  as  heavy 
as  one  of  twelve  inches.     The  "  work"  of  a  cannon  shot  is  in  direct 
proportion  to  its  weight  and  the  square  of  its  velocity,  and  the  efiect 
of  rifling  the  gun  is  to  largely  increase  the  effect  of  the  shot  and  its 
range.     The  largest  American  gun  weighs  fifty-eight  tons,  and  throws 
a  ball  of  1,072  pounds.     Krupps'  great  steel  rifled  gun  of  fourteen 
inches  bore,  weighs  fifty  tons  and  would  throw  a  ball  of  1,000  pounds. 
It  has  never  been  fired.     The  largest  English  gun  that  has  been  tried, 
with  a  moderate  degree  of  satisfaction,  is  the  thirteen  three-tenth  inch 
Armstrong  rifle,  weighing  twenty-six  tons  and  throws  a  shell  of  610 
pounds ;  but  these  have  all  burst ;  and  even  the  twelve-inch  English 
gim  is  as  yet  an  experiment.     The  twelve-inch  Rodman  rifle,  weighs 
twenty-six  tons  and  throws  a  solid  elongated  shot  of  630  pounds,  and 
•even  a  steel  shot  of  684  pounds.     The  "Swamp  Angel,"  used  at  the 
seige  of  Charleston,  weighed  eight  and  one-quarter  tons.     It  was  an 
eight-inch  Parrott  rifle,  and  threw  shot  of  150  poundsinto  Charleston, 
from  a  distance  of  five  and  one-half  miles.     Tlie  foundation  of  the 
""Swamp  Angel"  was  a  novel  one.     It  actually  rested  on  fluid  mud, 
sixteen  feet  deep ;  but  the  mud  was  confined  in  a  square  box  of  forty- 
feet,  made  of  sheet  piles,  driven  into  the  sand  below  and  made  "  mud 
light."     The  platform  of  the  gun  (including  the  gun,)  weighed  twelve 
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tons,  and  was  a  mnd-tight  piston,  fitting  the  box  tightly.     The  great 

ancient  rival  of  the   "  Swamp  Angel"  was  the  "  Mons.  Meg,"  now  at 

Edinbiirg  Castle,     It  is  thirteen  and  one-half  feet  long  and  twentj 

inches  bore,  with  a  powder  chamber  of  nine  and  three-qnarter  inches 

diameter,  and  the  charge  was  a  "  peck  of  powder."     The  balls  used 

were  of  stone,  eighteen  and  one-half  inches  in  diameter.     It  was  used 

at  the  siege  of  Dunbarton  in  1489,  and  was  injured  in  firing  a  salute 

in  1682.     There  used  to  be  a  quaint  inscription  upon  it,  about  in 

these  words : 

"  Lpad  me  well,  and  sponge  me  clean ; 
And  I'll  drop  you  a  shot  at  Calais  Green, 

sixteen  miles.  There  was  some  poetic  license  used  by  this  ancient 
rhjmster,  for  one  of  our  distinguished  engineer  oflicers  informs  me 
that  with  the  most  liberal  allowances,  in  his  calculations  and  with  the 
advantage  of  ricochet  on  water,  this  gun  could  not  possibly  have  had 
a  range  exceeding  one  and  a  half  miles.* 

The  capture  of  Fort  Pulaski,  near  Savannah,  aftbrds  a  good  illus- 
tration of  the  unerring  certaint}''  of  the  calculations  of  the  efiect  of 
ordnance  by  modern  military  engineers.  The  breaching  batteries  had 
to  be  placed  at  a  mile  from  the  fort.  The  engineer  (who  is  also  a 
member  of  our  civil  society)  prepared  his  plans  before  leaving  Wash- 
ington, complete  in  every  particular.  I  cannot  refi-ain  from  using 
the  general's  own  words,  although  stated  at  a  social  meeting,  the/', 
have  so  thoroughly  the  ring  of  the  true  metal  of  the  engineer,  who, 
with  science,  experience,  and  judgment,  knows  the  result  of  his  opera- 
tions before  he  begins  them.  He  said:  "The  capture  of  that  work' 
had  been  calculated  and  worked  out  on  paper,  with  an  almost  abso- 
lute certainty,  of  the  preestimated  results,  and  I  had  almost  as  much 
confidence  in  my  ability  to  breach  the  walls,  as  if  I  had  gone  to  work 
on  them  with  masons,  hammers  and  chisels."  Whitelaw  Reid,  in 
liis  "  Ohio  in  the  War,"  says :  "  On  the  evening  of  April  9,  1862, 
Gen.  Gillmore  issued  his  order  for  the  bombardment.  It  was  remark- 
able for  the  precision  with  which  ev|iy  detail  was  given.  Tlie  direc- 
tions for  the  breaching  batteries  will  illustrate."  [Here  follows  Gen. 
Gillmore's  order.]  Mr.  Eeid  continues  :  "  These  instructions,  with 
few  exception,  were  adhered  to  throughout.  For  their  striking  illus- 
tration of  the  unerring  as  well  as  preestimated  results  of  applied 
science,  engineers  and  artillerists  will  hold  them  not  among  the  least 

*  It  should  not  weaken  confidence- in  these  calculations  when  I  add  that  they  were  made  by  the- 
gallant  officer  who  bad  the  dircctioB  and  firing  of  "  Mons  Meg'a"  great  rival,  the  "  Swamp  Angel.'*" 
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remarkable  features  of  the  siege.  They  were  addressed  to  raw  vol- 
unteer infantry,  absolutely  ignorant  of  artillery  practice  until  the 
siege  commenced,  and  taught  what  little  they  knew  about  serving 
the  guns  in  the  intervals  of  leisure  from  dragging  them  over  the  beach 
into  battery,"  cfec,  &c.  A  modest  pamphlet  of  forty  pages  was  pub- 
lisked  at  the  end  of  the  war.  It  is  the  Keport  on  Military  Eailways. 
By  a  summary  of  their  operations  it  appears  that  at  one  time  there 
was  a  force  of  24,964  men  employed,  2,105  miles  of  railway  were 
operated  with  419  locomotives  and  6,330  cars,  and  there  was  built 
and  rebuilt  641  miles  of  railway,  including  twenty-six  miles  of  bridges, 
and  the  whole  expenditure  of  the  department,  after  deducting 
the  materials  sold  at  the  conclusion  of  the  war,  was  a  little  under 
130,000,000.  When  Gen.  Grant  advanced  from  Washington,  on  his 
final  campaign,  the  Rappahannock  bridge,  625  feet  long  and  thirty- 
five  feet  high  was  rebuilt  in  forty  hours,  and  the  Potomac  bridge, 
near  Acquia  creek,  414  feet  long,  and  eighty-two  feet  high,  was  built 
in  the  same  number  of  hours.  Fourteen  miles  of  the  railway  was 
rebuilt  in  eight  days,  and  was  used  for  only  one  week,  to  convey  8,000 
wounded  men  from  the  battle  fields  of  the  Wilderness  and  Chancellors- 
ville.  On  the  evacuation  of  Richmond  by  Gen.  Lee,  the  railway  was 
relaid,  and  put  in  operation  as  fast  as  the  troops  marched.  The  order 
was  that  the  raihvay  must  be  completed  to  headquarters  every  night. 
Frequently  the  construction  corps  advanced  with  a  completed  rail- 
way, faster  than  those  who  were  employed  in  laying  down  the  tele- 
graph lines.  At  the  West,  on  General  Sherman's  march  from 
Chattanooga  to  Atlanta,  in  May,  1864,  the  railway  was  constructed 
and  "kept  pace  with  the  army."  The  Chattahoochie  bridge,  780 
feet  long,  and  ninety-two  feet  high,  was  built  in  four  and  a  half  days. 
In  October  of  that  year  the  rebel  General  Hood  passed  around  Sher- 
man's army,  and  destroyed  thirty -five  and  a  half  miles  of  the  railway, 
and  455  feet  of  bridging.  In  thirteen  days  after  he  had  left  the  line 
was  restored,  and  the  trains  run  regularly.  In  one  case,  twenty-five 
miles  of  track  and  230  feet  of  bridging  in  one  stretch,  at  Tunnel 
Hill,  were  reconstructed  in  seven  and  a  half  days.  In  February, 
1865,  General  Forrest  destroyed  a  long  line  of  this  railway,  and  in 
thirty  days  it  was  reconstructed,  including  2,200  feet  of  bridging. 
General  McCallum  says :  "  Had  any  failure  taken  place,  either  in 
keeping  these  lines  in  repair,  or  in  operating  them,  General  Sher- 
'  man's  campaign,  instead  of  proving,  as  it  did,  a  great  success,  would 
have  resulted  in  disaster  and  defeat."     General  Galium  told  me  that 
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on  the  march  to  Atlanta  some  rebel  prisoners  (old  graduates  of  the 
academy)  expressed  their  astonishment  at  the  wonderful  rapidity  with 
which  the  railways  were  reproduced.  "  "While  bridges  were  yet  burn- 
ing your  men  had  often  commenced  their  reconstruction,  and  before 
the  cannon  were  out  of  hearing  trains  were  crossing  them."  The 
reply  was  that  General  Sherman  had  duplicate  railroad  bridges 
always  ready.  But  said  another,  "  Your  progress  will  be  arrested  at 
Tunnel  Hill,  for  we  have  blown  up  the  tunnel."  "  I  doubt  it,"  said 
a  companion,  "  for  the  Federals  have  also  probably  a  duplicate  tunnel 
on  hand."  The  application  of  steam  to  the  various  purposes  of  manu- 
facture, is  worthy  of  a  lecture  by  itself,  and  one  can  only  realize  its 
extent  when  passing  through  the  numberless  workshops  in  our 
Eastern  cities  and  villages.  I  shall  say  no  more  on  this  subject  at 
this  time,  except  to  call  your  attention  to  the  recent  successful  move- 
ments to  apply  steam  power  to  agriculture.  We  have  seen  the  result- 
ing benefits  from  the  introduction  of  the  mowing  machine,  cultivator, 
and  reaper,  but  we  are  soon  to  witness  all  of  these  as  well  as  plowing 
done  by  steam  power.  The  effect  of  this  will  be  to  bring  thrice  tho 
number  of  acres  at  the  west  into  use,  and  increasing  the  crops  more 
than  three  times  as  much  as  now. 

Telegraphy. 

Telegraphy  ma}--,  with  propriety,  be  considered  one  of  the  branches 
of  engineering,  and  is  peculiarly  of  modern  development.  A  clever 
writer  says  that  it  may  be  read  b}"  each  of  the  five  senses.  On  land 
lines  each  signal  is  made  by  suspending  the  flow  of  the  electric  cur- 
rent, for  two  difterent  intervals  of  times,  called  "  dots  and  dashes" — 
the  use  of  which,  in  dilFerent  orders,  constitutes  the  alphabet  of  the 
telegraph.  When  these  are  printed  they  are  read  by  "  sight,"  but 
ordinarily  the  operator  reads  them  by  "  sound,"  as  easily  as  the  musi- 
cian reads  the  letters  of  the  scale  by  the  same  sense.  If  the  operator 
has  no  instrument,  he  will  grasp  the  wire  in  his  hands,  and  read  the 
signals  by  "  feeling"  the  intermissions  of  the  flow  of  the  electric  cur- 
rent. In  like  manner,  by  placing  the  wire  across  his  tongue  he  can 
"  taste"  the  same  intermission  (but  this  is  a  dangerous  experiment). 
And  it  is  said  that  the  electricity  can  be  made  to  dissolve  a  chemical 
and  produce  a  pungent  odor  in  the  telegraphic  alphabet,  which  can 
be  read  by  "  smelling,"  but  for  this  I  do  not  vouch.  I  believe  that 
the  method  of  signaling  through  the  Atlantic  cable  is  known  in 
detail  to  but  few  persons.     The  operation  is  exactly  reversed  from 
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that  on  the  land  lines.     The  gutta  percha  covering  of  the  copper 
wires,  nuder   the   pressure  of  a  great  depth   of  water,   becomes   an 
absorbent  of  the  electricity  which  is  being  sent  throngh  them  to  the 
extent  of  ninety  per  cent.     The  first  portion  of  the  electric  wave  of 
ten  per  cent  crosses  the  ocean  (1,700  miles)  in  two  seconds,  and  it 
would  be  followed  by  a  succession  of  waves  from  the  restoration  of 
that  portion  of  the  electricity  which  has  been  absorbed  by  the  gutta 
percha  in  impulses,  and  the  signal  would  be  repeated  like  echoes,  and 
produce  not  only  confusion,  but  great  delay.     To  remedy  this,  Pro- 
fessor Varley  introduced  a  key,  which  sends  alternate  currents,  posi- 
tive and  negative,  at  such  intervals  as  allow  the  first  wave  of  ten  per 
cent  to  pass  forward,  and  then  that  portion  absorbed  by  the  covering 
is  neutralized  by  its  opposite,  and  the  cable  is  cleared  for  the  trans- 
mission of  a  second  pair  of  currents.     The  battery  used  is  a  very 
email  one  (three  of  Daniels'  cups),  and  the  signal,  being  only  ten  per 
cent  of  this  small  current,   is  powerless  to  move  any  of  the  other 
instruments  in  use  on  land.     The  instrument  used  consists  of  a  minute 
polarized  needle,  suspended  on  a  single  strand  of  a  spider's  web,  or 
one  from  the  silk  worm.     In   the  middle  of  this  minute  needle  is 
placed  an  almost  microscopic  mirror,  which  reflects  a  single  ray  of 
light  from  a  powerful  lamp.     The  currents  of  electricity  deflect  this 
needle  alternately  to  the  right  and  left  for  a  space  of  time  correspond- 
ing to  that  occupied  in  the  signal  on  the  land  line,  the  same  kind  of 
alphabet  being  used  in  both  cases.     The  receiver  (not  operator)  site 
in  a  dark  room,  and  the  small  mirror  reflects  the  ray  of  light  upon  a 
piece  of  white  paper  before  him,  on  which  a  black  line  is  dravsai,  to 
the  right  and  left  of  which  the  light  is  alternately  reflected..    The 
receiver  reads  these  signals  by  "  sight,"  and  transmits  them  to  another 
person,  placed  outside  of  the  dark  room,  by  means  of  an  ordinary 
instrument.     A  short  time  since.  Gen.  Reynolds  told  me  that  he  had 
Bent  a  message,  without  either  a  wire  or  a  cable,  ninely-two  miles, 
across  an  arm  of  Lake   Superior,   by   means   of  the   Heliotrope  or 
mirror,  and   on   the  return   of  his   messenger  (who  had  l)een  sent 
with     a     written    copy),     he     found     that     the     Heliotrope    mes- 
sage    had    been     received,     understood     and     obeyed.      He     had 
two  assistants,  who  had  been  telegraphic  operators,  who  had  for  tlie 
whole  summer  been  amusing  themselves  in  talking  to  each  other  with 
these  instruments,  though  they  were  stationed  ten,  twentj^,  or  thirty 
miles  apart.     When  the  rebel   Gen.  Morgan   made .  his  great  raid 
through  Indiana  and  Ohio,  he  captured  one  of  my  operators,  and 
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compelled  liini  to  telegrapli,  in  Gen.  Lew  Wallace's  name,  to  Cincin- 
nati, asking  how  many  regular  troops  were  in  that  city.  Morgan 
read  by  "  sound,"  and,  therefore,  the  operator  did  not  dare  to  intimate 
that  he  M'as  under  duress,  and  could  only  venture  to  add  an  extra 
initial  to  his  own  signature.  The  receiving  operator  at  Cincinnati 
knew  that  Morgan  was  in  that  neighborhood,  and  suspecting,  from  the 
extra  initial  letter,  that  all  was  not  right,  replied,  greatly  exaggerating 
the  force  of  regulars ;  and  the  consequence  was  that  Morgan  changed 
his  route  to  a  circuit  of  twenty  miles  beyond  the  city,  and  thus  saved 
it  from  a  sack,  and  the  prol)able  loss  of  millions  of  dollars. 

Ancient  and  Modern  Engineering  Compared. 

The  consideration  of  the  subject  requires  me  to  contrast  modern 
engineering  with  that  of  former  times.  In  the  early  ages  the  duties 
of  the  architect  and  engineer  were  combined,  and  we  must  refer  to 
the  works  executed  by  the  former  for  the  practical  exanqiles  of  the 
latter.  One  of  the  results  of  a  high  degree  of  civilization  is  the 
division  of  labor,  by  which  a  greater  perfection  is  attained  by  those 
who  devote  themselves  to  one  pursuit,  than  when  their  studies  arc 
directed  to  several  different,  even  though  they  are  analagous  ones. 
It  is  this  condition  of  society  whi<?h  has,  in  modern  times,  separated 
these  professions.  As  now  understood,  the  former  (the  architects) 
are  men  of  educated  taste,  who  apply  themselves  almost  exclusively 
to  the  designing  of  public  and  private  buildings,  while  the  latter  (tli9 . 
civil  engineers)  are  men  of  scientific  mechanism,  who  are  chieflj 
engaged  in  designing  and  constructing  roads,  railways,  canals,  water 
works,  and  their  necessary  mechanical  adjuncts.  JLn  a  comprehensive, 
Bense,  engineering  also  includes  architecture,  as  a  mechanical  art,  in 
distinction  to  it,  as  a  fine  art.  While  the  duties  of  each  run  somewhat 
into  the  field  of  study  of  the  other,  yet  they  are,  and  ought  in  practice 
to  be,  separated,  so  as  to  give  the  highest  degree  of  perfection  to  each. 
The  engineer  is  required  to  follow  the  exact  rules  of  mathematics, 
the  stern  deductions  from  science,  and  the  rigid  laws  of  mechanism,  all 
of  which  unfit  him  for  the  higher  flights  of  taste  and  imagination,  which 
distinguish  the  architect.  While  the  consideration  of  these  laws,  and 
the  details  of  construction  dwarf  the  genius  and  taste  of  the  architect. 
The  works  which  the  engineers  in  both  ancient  and  modern  time*, 
have  been  called  upon  to  design  and  execute,  are  confined  to  thosa 
which  are  required  in  a  highly  cultivated  condition  of  society,  and 
where  the  accumulations  of  the  profits  of  past  industry  furnish  the. 
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pecuniary  means.  To  some  extent,  therefore,  their  works  belong  to 
the  hixiu-ies  of  the  age  ;  nevertheless  it  may  be  said  of  those  of  modern 
times,  that  they  are  in  an  eminent  degree  those  which  are  of  the 
highest  practical  value  to  society.  The  wealth  and  prosperity  of  any 
country  depends  upon  the  skill  and  amount  of  its  labor,  usefully 
applied.  The  dense  population  of  semi-barbarous  nations,  like  China, 
lack  this  skill  and  application.  The  frozen  regions  prevent,  and  the 
torrid  ones  destroy,  the  inclination  to  labor.  It  is  in  the  northern 
temperate  zones  that  we  find  the  greatest  amount  of  labor  and  skill 
in  its  application,  and  through  this  belt  shall  we  find  our  chief 
examples  of  engineering.  It  is  the  peculiar  duty  of  the  engineer  to 
instruct  and  direct  labor ;  and  his  value  in  his  calling  depends  greatly 
upon  his  knowledge  of,  and  ability  to  instruct  in,  the  best  methods  of 
applying  either  skilled  or  unskilled  labor.  The  works  of  the  ancients 
are  often  referred  to  as  excelling  in  magnitude,  accuracy  of  work- 
manship, and  beauty  of  design  those  of  modern  times.  This  view  is, 
in  part  at  least,  quite  erroneous.  The  engineers  of  those  days  were 
employed  by  rich  and  powerful  patrons,  who  furnished  them  numerous 
though  generally  unskilled  laborers ;  materials  without  regard  to  cost, 
and  money  without  stint.  Their  works  bear  evidence  of  these  con- 
ditions, and  were  chiefly  confined  to  monuments  of  useless  victories, 
or  constructions  in  compliance  with  the  whim  or  caprice  of  the 
monarch,  or  in  deference  to  their  idolatrous  worship.  Yet  there  are 
exceptions.  The  transport  canals  of  Egypt  and  China,  those  for 
irrigation  in  India  and  Assyria,  the  water- works  all  over  the  East, 
the  vast  military  roads  which  radiated  from  the  Imperial  city,  and 
extended  to  the  extremity  of  the  empire,  the  bridges  over  rivers,  and 
the  ports  and  harbors  of  the  inland  seas,  all  bear  evidence  that  these 
engineers  were  often  called  upon  to  plan  and  execute  works  designed 
for  utilitarian  purposes.  While  the  great  canals  of  China  and  those 
of  Egypt  were  but  imitations  of  the  natural  water  courses,  without 
locks,  yet  many  of  the  other  works  referred  to,  and  especially  those 
constructed  by  the  Roman  engineers,  are  fine  examples  of  professional 
practice.  In  alluding  to  the  great  works  executed  by  the  ancient 
architects,  mention  must  be  made  of  the  Temple  of  Baalbec,  wherein 
are  found  the  largest  stones  (save  one)  in  any  building  in  the  world. 
Three  of  these  measure  68.64J  and  sixty-two  feet  in  length,  fifteen  feet 
in  height,  and  from  the  fourth  corresponding  stone  yet  in  the  quarry, 
but  broken,  the  widths  are  also  fifteen  feet.  Bayard  Taylor  calls 
these  stones  8,000  tons  weight,  but  l)y  the  above  measurement  the 
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largest  stone  weighs  1,275  tons.    The  quarry  from  which  tliese  stones 
were  taken  was  within   a   mile  of  the  temple.     The  Monoliths  of 
Egypt    are    from    two    to    three    liundred    tons,    and    a    few    of 
TOO.      The  obelisk  of  Lnxor,  now  in  Paris,  is   of  Syene   granite, 
and    weighs    250   tons.*      The   covering   of    a   tomb   at    Ravenna 
is  a  single  stone  of  thirty-four  feet  diameter  and  four  feet  thick, 
and   weighed   when   quarried   1,000   tons.      The   "  goodly   stones " 
of  tlie  temple,  to  which  the  Disciples  called  our  Saviour's  attention, 
according  to  Josephus,  were  of  the  "  whitest  marble,  upward  of  sixty- 
seven  feet  long  seven  feet  high,  and  nine  feet  broad,"  and  therefore 
must  have  weighed  350  tons.     Eusebius,  a  profane  writer,  says  that 
the  Lieutenant  of  Titus  tore  up  the  foundations  of  this  temple,  so 
that  Christ's  remarkable  prediction,  "  That  not  one  stone  should  be 
left   upon  another,"  was  literally  fulfilled  within  fifty  years  after  it 
was  delivered.     I  cannot  better  illustrate  the  comparison  of  modern 
with  ancient  engineering  than  by  describing,  from  the  most  trust  worth  j 
sources,  the  probable  method  of  constructing  the  Pyramids,  having 
particular  reference  to  that  at  Gizeh,  or,  as  it  is  often  called,  after  its 
builder,  "  The  Cheops."     The  engineers  of  that  day  had  iron  only  in 
its  malleable  form,  and  did  not  possess  the  art  of  converting  it  into 
steel,  and  thus  obtaining  its  high  hardening  power.     They  used  other 
metals  and  alloys,  chiefly  bronze,  or  copper,  hardened  by  tin  or  zinc. 
They  doubtless  split  out  their  large  columns  from  the  solid  ledges  of 
rocks,  like  those  of  the  Syene  granite,  with  fire  and  water,  as  we  often 
now  see  a  farmer  split  up  a  hard  and  troublesome  bowlder.     They 
worked  these  stone  roughly  into  shape  with  their  bronze  tools,  and 
subsequently  by  the  tedious  process  of  rubbing  down  the  surfaces 
with  stones  of  still  firmer  texture.     This  Pyramid  was  chiefly  made 
from  a  soft  limestone  obtained  from  the  opposite  side  of  the  Nile, 
but  some  of  them  came  from  quarries  more  than  100  miles  distant. 
The  smaller  stone  were  hauled  on  land  by  oxen   on  sledges,  and  the 
remains  of  rude  wooden  tramways  are  still  extant.     The  large  stones 
were  hauled  by  men,  who  could  work  in  concert,  to  the  sound  of 
music,  as  shown  in  some  of  the  Egyptian  drawings.     By  calculation 
I  find  that  to  haul  a  stone  of  300  tons,  on  level  ground,  1,000  men 
would  be  required.     Herodotus  mentions  one  column  at  Sais  in  Egypt, 
which  by  calculation  weighed  71 S  tons,  which,  he  says,  required  2,000 
men  for  three  years,  to  haul  it  from   the  quarry,  about  100  miles 
distant.     Our  modern  wooden  scafibldiug,  or  machinery  for  hoisting 

*  The  French  engineers  were  three  years  transporting  it  fiom  ThebcB  to  Parla. 
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was   unknown,    and  instead    of    tliem,   an   enbankment  was  made 
around  the  structure,  as   an  inclined  plane  of  earth,  both  of  which 
were    raised    up,    as  each   successive    course    of    stone   was    laid, 
and   when   the  structure   was   completed  this   earth   was  removed. 
The  strong  mortai-s  and  cements  of  the  Romans  were  unknown.     They 
had  to  depend  for  the  stability  of  their  walls  upon  the  massiveness  of 
the  stone,  and  the  close  fitting  of  the  joints.     This  great  pyramid, 
with  a  base  of  700  square  feet,  and  450  feet  high,  contains  6,500,000 
tons  of  stone,  and  the  embankments  would  have  required  more  than 
50,000,000  tons  of  earth.     You  will  be  better  able  to  realize  these 
figures  when  I  repeat  that  all  of  the  masonry  on  the  Erie  canal  amounts 
to  but  2,500,000  tons,  or  but  one-third  of  that  used  in  this  great  ]>yra- 
mid,  and  that  all  of  the  earth  which  was  moved  to  construct  the  360 
miles  of  that  canal,  or  for  the  500  miles  of  the  Erie  railway,  or  even 
for  the  2,000  miles  of  the  Pacific  railway,  each  of  them  only  equaled  in 
quantity,  that  which  was  probably  used,  in  the  place  of  scaffolding, 
to  hoist  and  lay  the  stone  of  this  pyramid.     Herodotus  says  that 
100,000  men  were  engaged  for  ten  years  in  building  this  earthen 
causeway,  and  that  the  same  number  of  men  were  engaged  for  twenty 
years  longer  in  laying  up  the  masonry.     My  own  calculations  show 
that  these  statements  cannot  be  far  wrong,  and  you  will  observe  that 
they  do  not  include  the  workmen  who  were  employed  in  quarrying, 
cutting,  and  transporting  the  stone,  &c.,  which  would  have  quadrupled 
the  number.     This  great  work  required  the  labor  of  500,000  men  for 
thirty  years,  and  at  the  present  value  of  such  labor  in  such  countries, 
would  have  cost  $5,000,000,000.     A  modern  engineer  would  construct 
such  a  work  for  $100,000,000,  and  with  a  tithe  of  the  men.     He  would 
quarry  the   stone  by  steam   drills,  load  them  with   steam   cranes, 
transport  them  on  the  ISTile  with  steam-yessels,  and  on  land  with  loco- 
motives.    Instead  of  50,000,000  tons  of  earthen  embankments,  costing 
$10,000,000,  he  would  apply  a  few  hoisting  machines,  and  with  a 
score  or  two  of  men,  would  deliver  the  stone  to  the  hands  of  the 
masons,  as  fast  as  they  could  lay  them.     I  will  give  one  other  example 
and   comparison  with  ancient  engineering.     The  Amphitheater   or 
Coliseum  of  Home  was  finished  in  the  golden  period  of  the  profession, 
in  the  year  79.     It  was  an  oval,  and  enclosed  and  covered  an  area  of 
six  acres.     The  structure  weighed  half  a  million  of  tons,  and  could 
seat  70,000  persons.     The  contrast  with  this  building  may  be  made 
by  referring  to  the  exhibition  buildings  of  London  and  Paris.     The 
London  building  was  1,848  feet  long,  and  450  feet  wide,  and  sixty-o^ne 
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feet  high  to  the  dome  roof.     The  area  of  the  ground  floor  was  773,000 
equare  feet,  or  eighteen  acres,  being  three  times  that  of  the  Coliseum, 
and  of  the  galleries  217,000,  and  of  the  glass  900,000.     There  was 
3,500  tons  of  wrought  iron,  and  400  tons  of  cast  iron  used  in  its 
construction.     It  was  built  in  nine  mouths  with  the  labor  of  about 
2,000  men.     The  Paris  building  was  an  oval  of  1,550  and  1,250  feet 
diameter,  the  outer  court  being  110  feet  wide  and  eighty-two  feet 
high,  equivalent  to  a  room  4,400  feet  long,  and  110  feet  wide,  or 
thirty-one  acres  area.     There  are  three  Egyptian  obelisks  in  Eome, 
brought  there  by  Augustus  and  Caligula.     The  largest  being  the  one 
now  in  front  of  St.  Peter's,  weighs  275  tons,  and  the  vessel  which 
brought  it  fi'om  Egypt  was  the  largest  which  had,  up  to  that  time, 
"ever  been  seen  upon    the  sea."      It  is   said   when   the  engineer, 
Fontana,  moved  one  of  these  columns  to  the  Piazza  del   Popolo, 
in    1589,  when   it  had   been  raised   nearly  to   its  poise,  he  found 
that  the  rope  lashings  had  stretched  so  much  that  the  main  fall 
came   "block   to   block,"   and   it   was   impossible   to   fleet  without 
lowering  the  column  to  tke  ground.     While  he  and  his  associates 
were  discussing  how  they  could  gain  but   one  inch  more,  an  old 
sailor  came  along,  and  as  soon  as  he  was  told  of  the  difliculty,  sang 
out,  "  Why  don't  you  wet  the  lashings,  you  lubbers  ?"     The  engineer 
took  the  hint,  wet  the  ropes,  which  shrank  enough  to  carry  the  column 
over  the  poise,  and  saved  weeks  of  dangerous  labor.      Almost  the 
same  thing  occurred  in  my  practice.      One  of  the  long  iron   piles 
which  I  was  driving  into  the  bed  of  the  Harlem  had  lurched  a  foot 
out  of  line.     The  most  powerful  purchases  that  I  could  rig  would  not 
move  it.     A  sailor,  in  passing,  said :    "  Make  all  fast,  and  wet  your 
falls."     This  was  done,  and  accomplished  the  result.     While  upon 
this  subject  of  transporting  great  weights,  I  beg  to  call  yom*   atten- 
tion to  some  of  those  moved  in  modern  time.     The  largest  stone  in 
any  erection  in  the  world  is  the  granite  base  of  the  column  of  Peter 
the  Great,  at  St.  Petersburg,  which  weighs  3,000,000  pounds,  or  one- 
tiftli  more  than  the  largest  stone  at  Baalbec.     It  was  transported  fif- 
teen miles  by  land  on  a  wooden  tramway,  with  cannon  balls  for 
rollei-s.     I  have  already  jnentioned  the  transport  of  tlie   column  of 
Luxor,  and  I  might  have  added  that  it  rests  upon  a  single  block  of 
granite  of  120  tons,  brought  from  Britany  sixty  miles  by  land.     There 
is  a  stone,  the  tazza,  in  the  Treasury  building  at  Washington,  which 
weighed,  when  quarried,  300  tons,  and,  aftoi'  being  roughly  worked 
down  to  100  tons,  was  transported  by  sea  600  miles.     And  another, 
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in  the  same  building,  a  buttress-cap,  of  the  same  quarry  weight, 
which  was  roughed  off  to  eighty  tons  before  shipment,  and,  as  now 
finished,  weighs  sixty  tons.  The  Great  Eastern  steamship  was 
launched  sideways,  being  forced  a  thousand  feet  by  very  powerful 
machinery.  At  this  time  she  weighed  upward  of  10,000  tons.  The 
four  tubes  of  the  Britannia  bridge  each  weighed  1,500  tons,  and  were 
launched,  transported  a  mile  through  a  strong  tideway,  and  then 
elevated  100  feet  perpendicularly.  But  we  have  only  to  refer  to  the 
"  house  moving"  of  recent  times,  when  a  large  brick  building  has 
been  moved  a  considerable  distance ;  or  to  more  recent  ones,  when 
whole  blocks  of  large  fine  cut  stone  buildings  in  Chicago  have  been 
elevated  ten  or  fifteen  feet,  without  disturbing  the  occupants  in  their 
regular  avocations  ;  and  at  the  present  time,  w^hen  all  of  the  houses 
on  130  acres  of  a  compact  part  of  Boston  are  being  raised  thirteen 
feet ;  and  also  at  Sacramento,  where  the  whole  city  is  being  raised 
about  fifteen  feet.  It  may  be  interesting  to  compare  the  dimensions 
and  tonnage  of  some  of  the  largest  vessels  of  former  times  with 
those  of  the  present.  The  Ark  was  450  feet  long,  seventy-five  feet 
wide,  and  forty-five  feet  high,  and  if  its  displacement  corresponded 
with  the  modern  form  of  large  vessels,  its  tonnage  was  from  12,000 
to  15,000.  "  Show  "  ships  were  built  by  Hiero  and  the  Ptolemies  of 
from  560  to  590  feet  long,  from  sixty  to  seventy-six  feet  wide,  and 
eighty  to  100  feet  high.  These  vessels  never  went  to  sea,  and  could 
only  be  maneuvered  in  calm  water.  They  were  manned  by  4,000 
rowers,  400  sailors,  and  2,850  fighting  men.  Their  tonnage  was  less 
than  that  of  the  Ark,  The  Great  Eastern  is  695  feet  long,  eighty- 
two  feet  beam,  and  fifty-six  feet  deep,  and  a  tonnage  of  22,500.  Her 
hull,  engines,  &c.,  weigh  12,000  tons,  and  she  has  a  carrying  capacity 
of  8,000  tons  of  freight,  and  4,000  passengers,  or  she  could  transport 
10,000  troops  with  all  their  munitions.  There  are  some  modern  men- 
of-war  of  nearly  9,000  tons  displacement.  Tlie  Cunard  and  American 
sea  steamers,  those  on  the  Sound  and  Hudson  river,  and  even  on  the 
Mississippi,  range  from  3,000  to  5,000  tons.  The  largest  steam 
engines  in  the  world  were  those  used  for  drainin":  Harlem  Mere. 
The  steam  cylinders  were  twelve  feet  diameter  and  fifteen  feet  stroke, 
and  each  one  of  the  three  engines  drove  eight  water  jDumps  of  sixty- 
three  and  seventy-three  inches  diameter,  and  ten  feet  stroke.  They 
were  employed  for  seven  years  in  pumping  the  water  out  of  the  lake 
to  a  depth  of  sixteen  feet  below  the  level  of  the  sea,  from  an  area  of 
56,000  acres,  or  twice  that  of  Manhattan  Island,  which  involved  the 
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removal  of  800,000,000  tons  of  water.  Each  of  tliese  engines  were 
capable  of  delivering  200,000,000  gallons  of  water  per  day,  and 
when  the  three  engines  worked  together  would  discharge  a  volume 
six  times  as  great  as  that  which  the  Croton  Aqueduct  is  capable  of 
delivering.  The  next  largest  pumps  in  the  world  are  those  at  the 
United  States  Dry  Dock  at  Brooklyn  (which  are  sixty-three  inches 
diameter,  and  ten  feet  stroke),  and  capable  of  delivering  30,000,000 
gallons  of  water  per  day,  from  a  depth  nearly  three  times  as  great  as 
that  of  the  Harlem  Mere.  The  steam  engines  next  in  size  to  those 
at  Harlem  are  those  of  the  Bristol  and  Providence  steamers,  with 
cylinders  of  nine  feet  two  inches  diameter,  and  twelve  stroke.  A 
new  pumping  engine  in  London  and  one  in  Cincinnati  have  also  cyl- 
inders of  this  size.  One  of  the  greatest  of  modern  discoveries  is  the 
process  of  converting  great  masses  of  pig  or  cast  iron  into  steel,  in 
twenty  minutes,  without  the  aid  of  fuel  or  furnace,  at  a  cost  of  half 
a  cent  a  pound,  and  developing  a  heat  heretofore  unknown  or  unused 
in  the  arts,  and  a  light  equal  to  the  combined  eifect  of  all  the  gas- 
burners  in  the  city  of  T^ew  York.  When  it  is  remembered,  that  by 
the  ordinary  process,  it  requires  several  hours  to  decarbonize  cast- 
iron  and  render  it  malleable,  and  then  a  fortnight  to  recharge  it  with 
the  small  quantity  of  carbon  to  convert  into  steel  and  another  smelt- 
ing, to  produce  cast-steel,  thereby  increasing  the  cost  of  the  product 
four-fold,  you  will  see  the  extent  of  the  changes  which  this  discovery 
is  destined  to  introduce  in  engineering  structures.  Steel  of  more 
than  twice  the  strength  of  wrought  iron  will  soon  be  furnished  at 
almost  the  same  price.  Already  we  have  witnessed  the  commence- 
ment of  this  revolution  in  the  substitution  of  steel  for  iron  rails  upon 
all  our  leading  railways.  Apprehensions  have  been  expressed  that  steel 
which  unusually  is  considered  so  brittle,  will  not  withstand  the  heavy 
shocks  of  the  locomotives  in  our  severely  cold  climate.  But  I  can  say, 
from  my  own  experiments  and  examinations  here  and  abroad,  that 
steel  rails,  properly  made,  are  really  very  much  tougher  and  much  less 
liable  to  break  in  extreme  cold  weather  than  those  made  of  the 
best  of  wrought  iron.  In  fact,  by  this  new  process  the  rails  are 
necessarily  made  of  the  exact  degree  of  hardness  and  toughness  that 
is  demanded,  and  the  English  engineer  now  prescribes  the  extent  of 
the  carbonization  of  the  iron,  with  a  limit  of  variation  of  only  one- 
tenth  of  one  per  cent.  The  tires  of  locomotives,  the  axles  of  cars,  the 
large  rods  of  steam  engines,  large  and  small  shaftings,  and  many  other 
of  the  most  important  parts  of  machinery  are  now.  made  of  this  metal, 
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and  we  sliall  soon  find  it  in  common  use  wherever  strengtli  or  security 
is  demanded.  The  Seven  TVonders  of  the  ancient  world  were : 
1.  The  Eg}-ptian  Pyramids.  2.  Tlie  Mausoleum  of  Artemisia.  3. 
The  Temple  of  Diana  at  Ephesus.  4,  The  walls  and  hanging  gardens 
at  Babylon.  5.  The  Colossus  at  Khodes.  6.  The  statue  of  Jupiter 
Olympus ;  and,  7.  The  Pharos  of  Alexandria,  If  seven  were  popularly 
selected  from  the  works  executed  in  our  day,  they  would  be  :  1.  The 
Tliames  Tunnel.  2.  The  Great  Eastern  steamship.  3.  The  Atlantic 
Cable.  4,  The  Britannia  and  Niagara  Bridges.  5.  The  Erie  Canal. 
6.  The  modern  Ordnance ;  and,  7.  The  Pacific  Railway.  If  the 
engineer  was  called  upon  to  name  works  in  which  the  highest  degree 
of  professional  skill  has  been  exhibited,  he  would  probably  make  some 
changes  in  this  list. 

BRIDGES. 

Probably  few  of  the  audience  are  aware  of  the  hours  of  thought 
and  study  which  are  required  of  the  engineer  in  the  calculations  and 
preparation  of  the  plans  for  an  important  public  work.  For  an 
illustration  of  this  I  will  refer  to  the  Britannia  Bridge  and  Eobeii; 
Stephenson.  Mr.  Stephenson  began  his  investigation  as  follows : 
There  are  but  three  kinds  of  bridges — 1.  The  arch,  depending  wholly 
upon  the  compression  of  its  own  materials ;  2.  The  suspension, 
depending  wholly  upon  the  tensile  strength  of  its  cables;  and,  3.  The 
girder,  in  which  some  of  its  members  are  subjected  to  strains  of 
compression,  and  some  of  them  to  tension.  Bridges  are  often  built 
combining  two  of  these  principles,  but  the  difliculty  of  producing 
unity  of  action  between  them  has  led  engineers  to  generally  confine 
themselves  to  but  one  of  them.  Mr.  Stephenson's  first  design  was  a 
bridge  with  arches  of  cast  iron,  of  450  feet  span  and  fifty  feet  rise, 
with  the  center  placed  at  an  elevation  of  100  feet  above  tlie  level  of 
the  sea  channel  which  they  spanned.  But  the  Admiralty,  which 
had  the  legal  control  over  such  sti-uctures,  declared  that  "no 
bridge  should  be  erected  which  did  not  leave  a  clear  headway 
of  100  feet  for  the  lohole  width  of  the  channel."  The  design  of 
this  bridge  has  been  greatly  admired,  and  many  regrets  have 
been  expressed  that  the  structure  was  not  allowed  to  be  built 
upon  that  plan.  Mr.  Stephenson's  next  design  was  a  suspension 
bridge,  with  a  stiffened  platform;  but  the  difiiculty  of  combining 
two  such  opposite  principles  in  the  same  structure,  led  him  to  dismiss 
the  system  of  suspension  as  a  permanent  support,  and  his  next  design 
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was  a  girder,  merely  using  suspension  chains  instead  hi  scaffolding. 
Our  own  engineer,  Koebling,  the  Pontifix  Maximus  of  modern  engi- 
neering, has  j)ractically  demonstrated  that  these  two  principles  may 
be  usefully,  safely  and  economically  combined,  and  has  applied  them 
to  spans  of  more  than  twice  those  of  the  Britannia  bridge,  and  is  also 
prepared  to  undertake  those  of  four  times  that  span.  Unprofessional 
persons  will  better  understand  the  difRcnlty  of  constructing  bridges 
of  long  span  when  it  is  stated  that  the  strains  increase  with  the  length 
of  the  spans.  That  is,  that  a  bridge  of  200  feet  must  be  twice  as 
strong  as  one  of  100  feet ;  that  the  ^Niagara  bridge  is  siibjected  to 
strains  twice  as  gi*eat  as  those  of  the  Britannia ;  and  that  the  proposed 
bridge  from  ISTew  York  to  Brooklyn  must  be  twice  as  strong  as  that 
at  Niagara.  Having  determined  upon  the  girder,  Mr.  Stephenson 
next  proceeded  to  consider  its  proportions.  A  green  willow  wand,  if 
laid  upon  two  supports,  not  too  far  apart,  will  show  the  bark  with  a 
smooth  surface  on  all  sides.  J^ow,  if  a  weight  be  suspended  from  the 
middle,  and  the  wand  bent  downward,  it  will  be  noticed  that  the 
bark  upon  the  upper  side  is  wrinkled  up,  and  on  the  lower  side  that 
it  is  stretched  out.  The  first  is  the  result  of  compression,  and  the 
second  that  of  tension.  That  is,  all  of  the  fibers  of  the  bark  on  the 
upper  side  are  forced  together,  and  those  on  the  lower  side  are  drawn 
out.  It  will  also  be  observed  that  about  midw^ay  in  the  depth  the 
bark  remains  smooth,  not  having  been  aftected  by  either  compression 
or  tension.  This  is  called  the  neutral  axis,  and  this  part  of  the  stick 
is  not  subjected  to  any  strain  except  to  hold  tlie  upper  and  lower 
parts  together.  If  a  hole  is  bored  out  of  the  middle  of  the  stick,  it 
will  be  found  that  so  far  from  weakening,  it  has  given  it  the  power 
to  sustain  as  much  more  weight  as  that  removed.  Keasoning  in  this 
manner,  the  engineer  determined  to  make  experiments  to  ascertain 
how  much  of  the  interior  he  could  remove  with  advantage.  His  first 
trial  was  with  a  cylindrical  hollow  beam  of  wa'ought  iron,  heavily 
plated  on  the  top  and  bottom ;  and  as  these  yielded  first,  he  kept  on 
strengthening  them.  Meanwhile  he  had  gradually  changed  the  form 
of  his  tube,  from  circular  to  elliptic,  and  finally  to  a  rectangular 
shape,  which  his  experiments  determined  as  the  best  fo9'm.  He  spent 
a  year  or  more  in  these  experiments,  aided  by  Fairbairn,  one  of  the 
best  mechanicians  of  the  day,  and  Hodgkinson,  a  distinguished  sci- 
entist, by  means  of  which  the  best  form  and  proportions  of  the 
difierent  parts  of  the  girder  were  determined  from  a  model  of  forty 
feet  length.     Other  experiments  were  made  to  determine  the  strength 
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of  the  riveting,  of  the  lateral  strength  of  the  beam  against  gales  of 
wind,  of  the  strength  of  the  stone  and  brick  upon  which  the  girders, 
<fec.,  of  8,000  tons  were  to  rest,  all  of  which  experiments  cost  upward 
of  §50,000 ;  but  they  enabled  the  engineer  to  lay  down  his  plans  with 
great  certainty,  saving  on  the  one  hand  any  unnecessary  weight  of 
metal  in  any  part  of  the  tube,  and  on  the  other  from  the  weakness  of 
some  part,  which  would  have  lessened  the  strength  and  value  of  the 
whole  structure.  Before  a  blow  had  been  struck  upon  this  work,  the 
engineer  had  completed  his  plans  so  perfectly  that  he  had  even  marked 
out  the  position  and  size  of  every  rivet  in  the  tubes.  Many  volumes 
have  been  written  descriptive  of  this  work,  whicli  have  been  translated 
into  the  language  of  every  civilized  nation.  It  is  true  that  the  engi- 
neer would  not  now  duplicate  such  a  girder,  but  a  quarter  of  a  century 
ago  it  was  the  boldest  engineering  work  of  its  kind. 

Great  Engesteeking  Projects. 

I  will  close  this  address  with  a  reference  to  some  of  the  great 
engineering  works  which  have  been  projected  in  our  day.  In  a 
recent  paper,  emanating  from  a  board  of  distinguished  engineers, 
they  remark  as  follows :  "  There  is  danger  that  under  the  incentives 
of  these  wonderful  achievements  the  engineer  may  be  led  either  to 
attempt  impossibilities,  or  what  is  more  likely,  to  venture  too  far 
into  an  untried  field  of  labor,"  and  they  add,  "He  (the  engineer) 
would  fail  in  his  duty,  and  in  a  proper  comprehension  of  his  mission, 
if  he  allowed  himself  to  project  plans  merely  for  his  own  personal 
eclat  or  aggrandizement,  or  if  he  did  not  confine  himself  to  the  most 
safe,  practicable,  and  reasonable  metliods  of  accomplishing  the  results 
which  are  demanded  of  him."  These  conservative  opinions,  intended 
for  the  cautious  capitalist,  were  doubtless  those  of  a  large  proportion  of 
the  members  of  that  convention,  but  among  the  engineers  then  present 
were  some,  who  had  themselves  left  the  routine  rules  of  the  profession 
and  demonstrated  the  possibility  of  plans  which  had  previously  been 
questioned.  When  we  use  the  word  "  impossible,"  it  as  often  indi- 
cates that  our  knowledge  or  reasoning  faculties  are  insfifiicient  to 
grasp  the  subject  presented,  as  that  the  subject  itself  is  in  conflict  with 
the  laws  of  nature.  ]^ot  very  long  ago  it  would  have  been  hazardous 
to  have  advocated  steam  navigation,  railway  locomotion,  or  electric 
telegraj^hy.  While  Dr.  Lardner  was  lecturing  against  the  possibility 
of  a  vessel  being  able  to  cross  the  Atlantic  by  steam,  the  Sirius  and 
Great  Western  steamers  were  on  their  first  voyage  from  England  to 
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America.  While  tlie  most  eminent  engineers  were  building  railways 
to  be  ojDerated  bjliorses  and  stationary  engines,  Stephenson  produced 
the  Rocket  locomotive,  and  while  the  world  was  ridiculing  Morse, 
the  leaders  of  the  Presidential  Convention  at  Baltimore  were  con- 
versing with  the  candidates  in  Washington;  through  the  telegraphic 
wires.  Among  the  great  j)rojects  of  the  age  are  those  for  building 
canals,  railways,  bridges,  tunnels,  and  steamers.  It  would  be 
both  presumptuous  and  hazardous  so  designate  which  of  these 
projects  are  practical  and  which  are  chimerical,  but  those  of  each 
class  which  are  most  feasible  I  will  name  in  order.  In  canal  work 
we  have  a  project  for  one  around  the  falls  of  IS'iagara;  again,  an 
enlarged  canal  between  the  interior  lakes  and  the  Hudson,  suitable 
for  vessels  of  a  1,000  tons ;  the  Suez  canal  (a  rebuild  of  the  one  made 
by  Necho,  610  B.  C.) ;  a  canal  across  the  Alleganies,  between  the 
navigable  waters  of  the  Ohio  and  James  rivers ;  a  canal  through  the 
Nicaragua  lakes,  or  across  the  Isthmus  of  Panama,  and  one  from 
lake  Huron  to  Ontario.  In  railways,  we  have  the  Pacific,  on  the  eve 
of  completion  ;  the  Mount  Cenis  in  rapid  progress,  the  one  across  the 
South  American  continent,  from  Rio  Janeiro,  begun,  and  others  of 
magnitude  and  numbers  too  numerous  to  mention.  Of  bridges,  we 
have  those  in  progress  across  our  great  western  rivers  ;  one  proposed 
over  the  East  river  at  ISTew  York,  of  1,600  feet  clear  span  ;  two  over 
the  Hudson,  above  and  below  West  Point ;  another  across  the  Straits 
of  Messina,  covering  the  "  Scylla  and  Charybdis,"  with  clear  spans  of 
1,000  meters,  or  nearly  two-thirds  of  a  mile  each,  and  with  piers  of 
TOO  feet  high,  half  below  and  half  above  water ;  and  finally,  the 
modern  "  Pons  Asinorum,"  a  bridge  project  across  the  Straits  of 
Dover,  sixteen  miles  long,  in  clear  spans  of  two  miles,  with  piers  of 
1,000  feet  or  more  in  depth.  In  tunnels,  we  have  that  of  Mount 
Cenis,  nine  miles,  and  the  Hoosic  of  five  miles  in  length,  both  in 
rapid  progress ;  one  of  wrought  iron  tubes  (a  sub-aquean  bridge) 
under  the  Thames,  and  another  under  the  Chicago  river,  almost  com- 
l^leted ;  tunnels  also  proposed  under  the  East  and  Hudson  rivers  at 
]S^ew  York,  under  the  Ganges  at  Calcutta,  and  under  the  Straits  of 
Dover.  After  the  annual  dinner  of  the  Smeatonian  society  in  Lon- 
don, two  years  ago,  this  subject  (the  tunnel  under  the  Straits  of 
Dover)  was  discussed,  and  the  chairman  called  for  my  opinion, 
remarking  that  my  countrymen  were  noted  for  projecting  (and 
accomplishing,  he  added)  some  of  the  boldest  engineering  schemes, 
and  said :  "  Do  you  regard  the  tunneling  of  the  Channel  a  feasible 
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project?"  It  being  a  post-prandial  discussion,  I  felt  at  liberty  to 
reply  as  follows :  "  Our  late  Chief  Magistrate  (Mr,  Lincoln),  as  you 
know,  had  a  happy  faculty  of  expressing  his  opinion  by  an  illustra- 
tive story,  and  with  such  high  national  authority,  I  will  adopt  the^ 
same  method  of  answering  your  question.  During  the  Peninsular 
war,  an  officer  of  Wellington's  army,  on  his  march  to  attack  a  strong 
fortress  in  Spain,  was  met  by  a  brother  officer,  who  naturally  inquired 
the  object  of  the  movement.  "  "What  ?  "  said  he,  "  To  capture  (so 
and  so),  why  man  it  is  impossible."  "  Impossible  ?  "  repeated  his 
friend,  "  not  at  all,  for  I  have  the  Dulie's  order  in  my  pocket."  And 
so  with  the  modern  engineer,  with  the  l)anker''s  order  in  his  pocket, 
lie  considers  almost  nothing  as  impossible. 

Mr.  Greeley  presented  the  following  resolutions,  which  were  unani- 
mously adopted  by  tile  meeting : 

In  view  of  the  entertainment  and  instruction  afforded  by  the  course 
of  scientific  lectures  which  has  been  closed  this  evening, 

Hesolved,  That  the  thanks  of  the  audience  are  hereby  tendered  to 
the  American  Institute  and  the  scientific  gentleman  for  the  highly 
instructive  entertainments  thus  provided. 

liesolved,  That  the  American  Institute  be  requested  to  have  this 
coui-se  of  lectures  published  in  book  form. 
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PEOCEEDINGS  OF  THE  FARMERS'  CLUB. 


KuLES  AND  Regulations  of  the  Fajbmers'  Club  of  the  American 
Institute,  Adopted  by  the  Committee  on  Agkiculture,  Febku- 
aey,  1868. 

1.  Any  person  may  become  a  member  and  take  part  in  proceedings,  by  conform- 
ing to  its  rules. 

2.  The  ofl3cers  sliall  be  a  President  and  Secretary,  to  be  chosen  by  the  committee, 
in  April,  and  hold  for  one  year,  and  until  successors  are  chosen  or  appointed.  In 
absence  of  President,  a  chainnan  p?'6»  tern,  shall  be  chosen  by  the  Club. 

3.  Any  member,  for  disorderly  conduct,  may  be  expelled  by  vote  of  a  majority 
present. 

4.  The  Secretaiy  shall  keep  the  minutes  of  the  Club  and  have  control  of  the  same. 

5.  The  President  may  at  any  time  call  a  pereon  to  order  and  require  him  to  dis- 
continue his  remarks. 

6.  The  meetings  of  the  Club  shall  be  held  every  Tuesday,  at  one  o'clock  p.  M.,  and 
continue  for  two  hours,  unless  otherwise  determined. 

7.  Discussion  shall  be  confined  to  agriculture,  horticulture,  pomology,  and  sub- 
jects connected  therewith  and  what  relates  to  rural  improvement. 

8.  All  members  of  committees  shall,  so  far  as  practicable,  be  members  of  the 
American  Institute. 

9.  Questions  or  inquiries  shall  be  made  through  the  chair,  but  answers  must  be 
brief,  and  not  lead  to  debate. 

10.  Any  person  desiring  to  speak  shall  rise  and  address  the  chair,  and  avoid  per- 
sonalities, and  confine  his  remarks  to  the  subject  before  the  meeting  ;  and  the  vote 
of  any  person  may  be  challenged,  unless  a  member  of  the  American  Institute. 

11.  No  person  shall  speak  more  than  twice  on  the  same  subject,  or  occupy  more 
than  ten  minutes,  unless  by  consent  of  the  meeting. 

12.  Particular  subjects  may  be  fixed  upon  for  any  meeting,  and  in  that  case,  shall 
be  taken  up  for  consideration  at  two  o'clock. 

13.  The  usual  parliamentary  rules  shall  govern  when  not  provided  for  by  these 
rules. 

Members  of  the  American  Institute  are  members  of  the  Club. 
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May  5,  1868. 

The  regular  session  of  the  Club  was  held  on  Tuesday  afternoon, 
at  one  o'clock.  In  the  absence  of  the  permanent  chairman,  Professor 
S.  D.  Tillman  called  the  meeting  to  order;  Mr.  John  W.  Chambers, 
permanent  Secretary. 

Seedling  Apple  Trees. 

Mr  G.  J.  Knight,  Bro^TnTille.-I  have  planted  three  orchards 
with  seedling  trees.  One-half  of  these  bore  good  fruit,  some  of 
which  was  very  superior.  The  inferior  I  grafted,  but  they  were 
not  equal  to  the  seedlings,  nor  ^  so  hardy.  I  am  satisfied  it  Mr 
Peterson  plants  good  apple  seeds  he  will  have  fine  fruit,  though  it 
may  not  prove  the  variety  he  plants.  The  seed  should  be  put  m  a 
box  of  moist  earth,  and  left  where  it  will  freeze  and  thaw.  It  is 
important  that  they  should  be  secure  from  mice. 

Mr.  A.  S.  Pullei\— I  would  not  advise  a  man  to  plant  seedlings  any 
more  than  I  would  that  he  travel  by  stage-coach  in  these  days  of 

railroading.  . 

Mr  Wm.  Lawton.— A  man  may  raise  half-a-dozen  good  varieties 
in  a  life-time.  I  advise  those  who  do  not  understand  propagating 
trees  to  buv  of  well-known  dealers. 

Dr.  Snoclgrass.— We  should  encourage  young  men  to  make  experi- 
ments. When  seedlings  were  grown,  trees  bore  well,  and  the  fruit 
was  good.  If  I  see  an  old  man  planting  fruit  trees,  it  is  good  evidence 
he  will  live  ten  or  fifteen  years  longer. 

Dr.  I.  P.  Trimble.— I  approve  of  planting  for  experiment.  By  this 
means  all  our  fine  varieties  have  been  obtained. 

Dr.  Hallock  inquired  which  are  the  hardiest  evergreen  shrubs  ? 

Mr.  A.  S.  Fuller.— The  American  Holly,  Khododendron,  Dwarf 
Juniper,  Maximum,  American  Yew,  Andromeda  Cassandra,  and  the 
Ploribunda  are  among  the  be£t  varieties  of  hardy  shrubs. 

Tkansplanting  young  Maples. 

Mr.  Geo.  H.  Stilson,  of  North  Carolina,  says  woods  in  his  vicinity 
are  full  of  young  maples,  not  more  than  six  inches  high.  He  would 
know  whether  they  would  survive  transportation  by  mail  to  Iowa. 

Mr  A  S  Fuller  —Yes,  they  can  be  carried  long  distances  by 
wrapping  the  root  with  a  matting  of  soft,  wet  moss,  and  covering 
that  with  oilcloth. 
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Raise  your  own  Garden  Seeds. 
G.  J.  Knight. — Now  is  the  time  to  prepare  for  saving  seeds,  and  a 
little  attention  will  save  many  dollars ;  besides,  one  is  certain  of 
having  pm-e  seed.  Some  persons  set  out  cabbage  stalks.  I  prefer 
medium-sized  heads.  Prof.  Mapes  said  farmers'  seeds  deteriorate; 
this  may  be  tlirough  improper  cultivation.  In  my  experience  our 
vegetables  have  improved.  Care  should  be  taken  to  select  the  best 
and  earliest  peas,  beans,  squashes,  cucumbers,  and  corn  for  seed. 

Coal  Ashes. 

Mr.  Jacob  E.  Kimble,  Vestal,  N.  Y. — In  what  way  can  I  use  coal 
ashes  best  ? 

Mr.  Solon  Robinson. — Let  him  sow  them  on  his  grass  lands.  They 
will  do  more  good  there  than  on  plowed  ground.  Coal  ashes  have 
less  potash  in  tliem  than  wood  aslies,  but  they  have  a  good  deal  of 
silex  in  a  fine  state,  and  this  is  useful  for  grass  especially ;  also  for 
oat  straw.  But  they  have  but  little  effect  on  grain  of  any  kind. 
They  are  useful  as  an  absorbent  of  bad  smells,  and  on  that  account 
can  be  used  to  advantage  around  a  sink  or  cess-pool. 

Mr.  A.  S.  Fuller. — "With  me,  coal  ashes  are  worth  three  dollars  or 
four  dollars  a  load,  especially  on  sandy  soil. 

Shavings  on  Wet  Lant). 

Mr,  E.  Howe,  Speedville,  N.  Y. — Are  pine  or  basswood  shavings 
good  for  wet  land  when  plowed  under? 

Mr.  Solon  Robinson. — He  had  better  burn  them  and  use  the  ashes 
as  manure.  They  are  of  little  use  as  shavings,  unless  first  used  about 
yards  and  stables,  and  thoroughly  saturated  with  some  fertilizing 
fluid. 

CATERriLLARS. 

The  commander  of  the  military  post  at  Detroit  wanted  to  know 
how  to  destroy  tree  caterpillars. 

Dr.  I.  P.  Trimble. — The  cedar  birds,  killed  in  great  numbers  and 
Bold  in  our  markets,  are  most  active  and  industrious  friends  to  the 
farmer,  eating  many  of  the  worms  and  bugs  that  prey  upon  his 
fruits.  Many  of  our  worst  enemies,  as  the  canker  worm,  suddenly 
disappear.  It  is  found  that  another  little  insect,  a  parasite,  comes 
along  and  lays  his  egg  in  the  egg  of  the  canker  worm  and  thus  kills  it 
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DissoL\T^G  Bones. 
Mr.  J.  B.  Lyman. — The  clie.apest  and  easiest  way  I  found  was  to 
take  a  deep  box,  barrel,  or  hogshead,  the  hitter  I  like  the  best ;  cover 
tlie  bottom  about  two  inches  deep  with  ashes  and  lime  mixed,  about 
one  part  lime  to  two  of  ashes  ;  the  lime  should  be  newly  slacked  and 
mixed  with  the  ashes,  both  dry ;  then  put  in  a  layer  of  bones,  then 
two  or  three  inches  of  the  lime  and  ashes  again.  Fill  up  in  this  way 
to  about  eight  inches  of  the  top  ;  then  fill  out  with  clear  ashes,  or  the 
compound,  and  then  wet  it  gradually  until  it  is  thoroughly  saturated, 
but  not  so  as  to  drain ;  let  it  stand  at  least  six  months,  the  longer  the 
better.  When  wanted  for  use  take  it  out,  fork  it  over  and  pick  out 
all  the  bones  that  are  not  soft,  and  save  them  for  the  next  batch,  and 
then  pulverize  and  mix  the  ingredients  well  together,  and  you  will 
find  it  one  of  the  strongest  and  best  fertilizers  in  use. 

The  Cueculio- 

Mr.  J.  B.  Lyman  said  he  had  a  correspondent  in  Middlebury,  Yer- 
mont,  II.  A.  Sheldon,  to  whose  opinion  he  attaches  a  h'gh  value, 
because  he  never  advances  a  theory  unless  sustained  by  an  array  of 
facts.  lie  is  at  once  a  chemist  and  a  farmer,  and  conducts  agricul- 
tural experiments,  the  result  of  which  he  communicates  to  the  world. 
;jt  He  sends  the  following  experiment,  which  is  at  least  worth  remem- 
bering.    Dr.  Trimble's  opinion  is  especially  solicited. 

Five  years  in  succession  my  plum  trees  blossomed  beautifully,  and 
for  five  years  the  fruit  was  destroyed  by  the  curculio,  so  efi'ectually 
tliat  I  did  not  obtain  one  dozen  plums.  Becoming  somewhat  despe- 
rate, I  resolved  to  head  off  the  Turks  or  destroy  the  trees.  I  had 
just  emptied  a  barrel  of  gas-tar.  This  I  filled  with  water,  which  in 
two  days  was  dark  colored  as  coffee,  and  pungent  as  creosote.  On 
the  first  appearance  of  the  curculio,  with  a  small  hand  forcing-pump 
(M'hich  every  gardener  should  have),  I  gave  the  trees  an  effectual 
drenching,  and  repeated  it  every  three  days  for  two  weeks,  but  did 
not  find  a  plum  stung  after  the  first  application.  To  my  extreme 
satisfaction,  there  was  such  an  abundance  of  fruit  that  it  was  neces- 
sary to  place  supports  under  the  limbs  to  save  the  trees. 

Dr.  Isaac  P.  Trimble. — I  am  glad  this  letter  has  been  received,  and 
is  a  complete  experiment,  with  one  exception,  which,  perhaps,  Mr. 
Sheldon  will  supply.  I  would  like  to  know  whether  his  neighbors 
who  used  no  coal  tar  water  had  plums  that  year  ?  When  it  is  dry 
the  egg  of  the  cm-culio  will  not  hatch.     It  may  be  the  season  and  not 


202  Trans ACTioxs  os  the  American  Institute. 

the  application  tliat  gave  Mr.  S.  his  plums.  For  my  part,  I  have 
long  regarded  the  cm'culio  as  a  pest  within  -control  of  the  farmer  and 
fruit-grower.  The  remedy  is  for  everybody  to  destroy  all  apples, 
plums,  and  other  fruit  that  fall  to  the  ground  on  account  of  the  cur- 
culio  sting. 

Mr.  Solon  Robinson. — For  my  part,  I  am  obliged  to  the  gentleman 
from  Vermont  who  has  sent  ns  this  recipe,  and  I  thank  the  gentle- 
man who  has  read  it  to  the  Club.  I  shall  try  it,  for  the  acids  that 
come  from  coal  tar  are  known  to  be  th^best  we  have  for  the  protec- 
tion of  our  orchards.  As  to  Dr.  Trimble's  idea  that  hogs  can  rid  us 
of  curculio,  I  reject  it.     The  hogs  are  worse  than  the  curculio. 

Dr.  I.  P.  Trimble. — I  had  no  idea  of  imposing  my  opinions  on  the 
Club.  I  was  appealed  to  for  my  view,  and  I  gave  it.  The  hog 
remedy  has  been  tried  and  found  to  work.  The  ftxrmers  of  Western 
New  York  know  of  it  and  have  used  it.  The  result  is  the}''  give  us 
all  the  apples  we  have,  and  are  getting  rich  in  the  fruit  business. 

Claeipting  or  SoKonuM  Syrup. 

Mr.  Clough,  of  Cincinnati,  Ohio. — Sorghum  has  become  a  great  and 
a  permanent  interest  in  the  West.  In  1866  its  production  amounted 
to  35,000,000  of  gallons.  This  was  slightly  in  excess  of  the  immedi- 
ate local  demand,  and  in  the  year  following,  last  3'ear,  considerably 
less  was  planted.  ]^ow  the  surplus  of  186G,  together  with  the  pro- 
duct of  1 867,  is  nearly  exhausted,  and  sorghum  at  the  present  time 
commands  a  higher  price  and. is  in  greater  demand  than  ever  before 
since  its  introduction  into  the  country.  This  year  it  will  be  very 
generally  and  extensively  cultivated.  The  product  of  sorghum  is 
from  100  to  200  gallons  to  the  acre.  Land  that  will  produce  fifty 
bushels  of  corn  Avill  produce  at  least  150  gallons  of  sorghum.  The 
fee  or  toll  charged  by  farmers  for  manufacturing  syrup  for  their 
neighbors  is  one-third  of  the  product,  so  that  the  grower  who  has  his 
syrup  manufactured  "  on  the  shares  "  realizes  at  the  rate  of  two  gal- 
lons of  syrup  from  the  same  land,  and  we  may  also  say,  for  about  the 
same  outlay  in  labor  that  would  produce  one  bushel  of  corn  ;  thus 
when  two  gallons  of  syrup  will  sell  for  more  than  a  bushel  of  corn, 
cane  is  the  most  profitable  crop.  At  present  the  price  of  syrup  per 
single  gallon  is  more  than  the  price  of  corn  per  bushel,  and  this  is 
generally  the  case. 

Sorghum  has  not  heretofore  been  cultivated  as  a  commercial  crop. 
It  is  mostly  consumed  in  the  obscure  homes  and  handets  where  it  is 
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produced.  Here  tlie  quantity  used  is  surprising.  In  answer  to  a 
circular  addressed  to  several  thousand  producers,  I  learned  that  the 
average  quantity  consumed  in  families  of  six  persons,  where  the  syrup 
is  used  as  freely  as  other  common  products  of  the  farm,  is  from  fifty 
to  one  hundred  gallons  per  annum.  A  great  portion  of  the  answers 
reported  two  barrels  or  eighty  gallons.  This  illustrates  the  usefulness 
in  the  human  system  of  sorghum,  and  it  proves  that  it  is  a  wholesome 
aliment,  otherwise  we  should  have  some  indications  of  rebellion  from 
that  sensitive  member  of  the  corporeal  union.  The  truth  is  sorghum 
is  a  boon,  to  all  that  broad  belt  of  country  in  which  it  can  be  grown, 
of  incalculable  value.  America,  and  particularly  young  America, 
has  a  sweet  tooth.  Childhood  clamors  for  sweets.  But  sugar  in  all 
its  commercial  forms  is  expensive.  It  must  be  paid  for  with  money ; 
hence  the  great  mass  of  farmers  must  use  it  sparingly.  Here,  how- 
ever, is  a  sweet  which  can  be  produced  at  home,  without  any  outlay, 
except  a  little  extra  labor,  and  which  can  be  indulged  in  without 
stint.  We  now  propose  to  produce  sorghum  for  commerce,  and  allow 
the  cities  and  towns  to  enjoy  it  with  us.  But  there  is  an  odor  afid 
flavor  about  crude  sorghum  which  town  people  and  those  not  familiar 
with  it  dislike,  and  we  who  have  been  raised  upon  it,  and  who  con- 
sume two  barrels  a  year  think  we  might  worry  down  a  little  more  if 
the  quality  were  considerably  improved.  Moreover,  there  is  a  want 
of  uniformity  in  the  quality  which  makes  it  very  inconvenient  for 
merchants  to  deal  in  it.  We  propose  to  remedy  all  this  by  the  new 
process  of  refining  and  deodorizing  sorghum  which  I  am  to  exhibit 
and  explain.  By'  this  process,  which  can  be  managed  by  any 
ordinary  farmer,  and  which  requires  but  a  trifiing  outlay  for 
apparatus  and  materials,  refined  sorghum  syrup  can  be  made 
directly  from  the  juice,  nearly  as  good  as  the  best  sugar-house 
syrup  produced  by  bone-coal  filters,  vacuum  pans,  and  all  the 
intricate  and  expensive  appliances  of  a  regular  sugar  refinerj^. 
Before  proceeding  with  the  operation  of  refining,  I  will  explain 
the  process,  that  yon  may  understand  the  nature  of  the  reactions 
which  will  be  observed.  The  materials  used  are,  first,  the  inso- 
luble earthy  sulphate  of  baryta;  second,  a  highly  silicious  silicate  of 
soda  (the  alkaline  commercial  silicates  are  not  appropriate),  and 
lastly  common  lime.  The  materials  are  added  to  the  juice  or  diluted 
syrup,  and  brought  to  the  boiling  point.  At  the  boiling  point,  the 
silica  unites  with  the  earthy  salts  which  hold  the  albuminous  matter 
in  solution,  and  with  them  and  the  added  lime,  forms*  a  complete 
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coagulum,  locking  up  all  the  suspended  impurities,  carn-ing  all  to  the 
bottom,  leaving  the  liquid,  as  "will  be  seen,  perfectly  clear  and  trans- 
parent ;  as  clear  as  wine.  The  clear  liquid  may  then  be  poured  or 
drawn  off  and  boiled  to  the  proper  consistency,  producing  a  perfectly 
relined  and  pleasant  flavored  syrup.  The  peculiar  odor  and  taste  of 
sorghum  being  totally  removed,  as  will  be  seen  by  a  comparison  of 
this  crude  sorghum  and  a  portion  of  the  same  which  I  will  now  refine  and 
submit  to  you.  This  which  I  have  explained  and  which  you  will 
now  see  constitutes  the  whole  process.  It  can  be  performed  here  over 
this  gas  stove  with  a  gill  of  syrup,  or  in  the  fiirmer's  kitchen,  or 
country  sugar  camp,  or  in  the  commercial  refinery  upon  a  scale  of  any 
required  magnitude. 

In  continuation  of  the  subject,  Mr.  J.  A.  Allen  read  a  letter  from 
Ohio,  giving  an  account  of  sorgo  sugar  made  by  a  Mr.  Watson,  by  a 
combination  of  shelves  over  which  the  syrup  passes.  The  mode  is 
called  Spencer's  process.  It  makes  from  five  to  eight  pounds  to  the 
gallon,  and  operates  as  well  on  green  cane  syrup  as  on  that  which  is 
ripe.  The  room  or  chamber  in  which  the  syrup  is  thus  treated  is 
heated  to  the  temperature  of  ©ne  hundred  degrees.  Mr.  Clough 
doubted  whether  good  sugar  would  ever  be  made  from  sorgo. 

Mr.  Solon  Robinson, — I  am  glad  of  this  lecture  on  a  subject  of  great 
importance.  But  why  should  we  attempt  to  grow  sugar  on  our  rich 
lands  when  in  Florida  and  Louisiana  land  that  is  worth  a  dollar  an 
acre,  and  will  produce  but  seventeen  bushels  of  corn,  will  yield  2,000 
pounds  of  sugar.  Sorgo  will  never  compete  with  a  tropical  sugar 
cane. 

Mr,  J.  B.  Lyman  inquired  of  Mr.  Clough  as  to  the  length  of  the 
season  required  for  maturing  sorgo,  and  whether  it  can  be  recom- 
mended to  farmers  north  of  !N"ew  York  city.  Mr.  C.  is  of  opinion 
that  it  pays  better  than  corn  in  Connecticut.  In  Ohio  it  is  but  from 
the  middle  to  the  last  of  September.  It  will  prove  a  paying  crop 
wherever  there  are  four  months  wholly  free  from  frost. 

KxiFFEX   MOWEE. 

The  Knifiien  mower  was  exhibited  by  an  elegant  little  working 
model.  It  difters  from  the  Wood,  Buckeye  and  others,  in  the  cam 
that  operates  the  knives.  This  is  so  geared  that  no  matter  in  what 
direction  the  finger  bar  is  moved,  the  knives  keep  on  just  the  same. 
Hence  it  appears  to  be  superior  to  the  other  mowers  for  side  hills  and 
rough  land. 
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The  Saxcho  Pancha  Wind  Mill, 

Exhibited  by  Mr.  J.  D.  West,  of  this  city,  for  operating  a  pnmp, 
"was  also  shown  by  a  large  model.  Its  peculiarity  is  in  a  weight 
connected  with  the  braces  of  the  fans  in  such  a  way  that  a  strong 
wind  turns  their  edge  on  so  as  to  present  no  surface.  In  this  respect 
it  is  self-regulating.  Its  main  use  is  for  lifting  water  to  the  tops  of 
houses,  barns  and  factories.     It  costs  about  $100. 

Prof.  Tillman  thought  the  self-adjusting  boxes  a  valuable  improve- 
ment on  the  ordinary  windmill. 

Peport  of  the  Committee  on  the  Kational  Corn  IIusker. 

The  committee,  consisting  of  S.  Edwards  Todd,  chairman,  J.  B. 
Lyman,  W.  S.  Carpenter,  A.  B.  Crandall,  John  Crane,  and  P. 
Meeker,  appointed  by  the  club  to  examine  the  national  corn-husking 
machine,  desire  to  submit  the  following  report :  This  corn  busker 
may  be  driven  by  horse  power,  or  turned  by  one  or  two  men.  The 
corn-stalks,  with  the  ears  attached,  are  fed  with  the  rollers,  six  or 
more  at  once,  just  as  stalks  are  fed  into  a  fodder  cutter,  butt  end  first. 
The  ears,  w^th  a  part  of  the  husks,  drop  down  in  a  hopper,  and  pass 
sideways  over  a  system  of  iron  rollers,  w^hich  seize  the  husks  and  silk, 
and  strip  the  ears  as  neatly  as  it  can  be  done  by  hand,  at  the  rate  of 
one  bushel  per  minute.  Heretofore,  corn  buskers  have  been  pro- 
vided with  India  rubber  rollers,  or  husking  aprons,  which  did  not 
always  operate  as  satisfactorily  as  the  present  machine,  wdiich  latter 
is  made  of  iron  and  wood,  with  only  India  rubber  bearings.  The 
committee  saw  this  machine  husk  an  ear  neatly,  while  the  husks,  at 
the  tip  end,  were  tied  on  with  a  strong  cord.  If  every  alternate  ear 
were  a  small  nubbin  between  large  ears,  twenty  inches  long,  every 
husk  Avill  be  neatly  removed. 

The  committee  found  this  national  busker  a  valuable  labor-saving 
machine,  as  durable  as  a  threshing  machine,  and  not  liable  to  be 
deranged  in  any  of  its  parts,  by  the  carelessness  of  unskilled  laborers. 

"  An  important  point  of  transcendent  importance  in  the  operation 
of  this  husker  is,  that  it  separates  and  assorts  the  bright  and  most 
valuable  husks  fi*om  the  weather-beaten  and  worthless  ones,  the 
former  being  delivered  beneath  the  machine,  and  the  latter  car- 
ried between  the  rollers  with  the  stalks,  to  which  they  are  still 
attached.  As  the  stalks  pass  between  the  rollers,  numerous  gashes 
are  cut  in  one  side  of  the  larger  butts,  which,  together  with  the  crush- 
ing of  those  parts  that  are  filled  with  sap  and  water,  greatly  facili- 
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tales  tlie  curing  and  drying  of  tlie  fodder.  After  the  large  butts  of 
corn  stalks  have  been  crushed,  they  will  become  sufficiently  dry  to 
stack  in  a  few  days,  whereas,  if  they  are  not  crushed,  several  weeks 
will  be  required  to  dry  out  the  large  stalks. 

"  In  conclusion,  your  committee  feel  themselves  quite  justified  by 
the  remarkable  value  of  this  invention,  in  speaking  of  it  in  terms  of 
the  highest  recommendation.  A  great  draw'back  and  discouragement 
in  raising  large  crops  of  Indian  corn  has  been  the  amount  of  heavy 
and  monotonous  work  required  in  stacking,  husking,  and  housing  the 
Btalks.  This  machine  wholly  masters  the  difficulty.  One  day's  active 
running  of  the  national  busker  will,  as  we  are  convinced  from  the 
performances  we  saw,  turn  out  five  hundred  bushels  of  ears  and  two 
corresponding  piles — one  of  stalks  and  outside  husks,  the  other  of. 
clean  inside  husks.  The  gearing  and  other  parts  of  this  machine  are 
simple  and  strong  iii»their  make,  not  easily  broken,  nor  soon  worn 
out.  The  bearings,  instead  of  being  immovable,  are  fitted  with  pads 
of  gutta  percha,  so  as  to  yield  to  the  pressure  of  foreign  substances 
that  might  get  into  the  machine.  We  are  disposed  to  class  this 
invention  in  the  \erj  first  rank  of  those  numerous  combinations  of 
which  American  genius  has  been  singularly  fertile,  the  object  of 
wdiich  is  to  harvest  our  enormous  crops  of  the  great  cereals." 

The  r€^3ort  was  accepted  without  dissent. 

Maple  Trees. 

Mr.  James  Lobdell,  Longedy,  Sullivan  county,  N.  Y. — I  thought  I 
would  try  an  experiment  on  three  trees  to  see  how  much  they  would 
make,  and  I  got  sixteen  pounds  of  sugar  and  two  quarts  of  molasses. 
I  think  ten  pounds  might  be  made  from  a  tree  eighteen  inches  through. 
I  lost  half  the  run  of  the  three  trees,  being  unwell,  for  I  have  had  the 
rheumatism  for  fifteen  years,  and  have  had  to  go  on  crutches.  There 
is  a  difierence  in  the  sa])  and  flavor  of  different  trees,  as  well  as  in 
quality.  God  has  planted  this  tree  for  the  use  of  man,  to  show  his 
great  power  and  infinite  wisdom.  And  now  how  do  men  use  it  ? 
Not  so  much  as  the  Virginia  wood-peckers,  for  they  peck  in,  and  if 
the  sap  suits  them  they  tap  the  tree  so  much  they  kill  it.  Some 
people  here  tap  200  trees  and  get  200  pounds  of  sugar,  and  think  they 
do  well,  but  I  think  they  ought  to  get  2,000  pounds.  I  think  the 
trees  could  be  set  when  young  for  fence  posts,  say  three  to  a  rod.  I 
would  sell  thousands  at  a  cent  each,  if  folks  would  come  and  get  them. 
If  I  was  young  and  had  a  farm  and  did  not  have  these  trees,  I  would 
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have  tliem  quick,  and  set  them  along  the  road  where  they  are  easy  to 
get  to,  and  they  are  sweet  and  fall  of  molasses  and  sugar.  God  has 
made  some  of  them  very  sweet,  and  we  may  learn  how  to  get  it  out 
by  the  sweat  of  the  brow.  But  lazy  folks  never  can  ;  they  try  some 
other  way,  generally  they  want  somebody  else  to  do  it.  I  would  say 
to  the  club  speak  loud  and  plain. 

Influence  of  the  Hive  upon  Successful  Bee-keeping. 

Mr.  Jasper  Hazen,  Albany,  jST.  Y. — 1.  A  hive  of  2,000  cubic 
inches,  and  no  boxes,  will  give  no  surplus  honej'  in  good  shape  for 
market. 

2.  A  hive  with  boxes  upon  the  top,  of  the  capacity  of  twenty 
pounds,  may  give  from  nothing  to  forty  pounds. 

3.  A  hive  with  boxes  of  the  capacity  of  seventy  pounds,  upon  the 
top  and  sides,  will  give  twice  or  thrice  as  much  surplus  as  the  second 
class  named. 

4.  A  liive  with  boxes  upon  the  top  and  sides,  of  the  capacity  of  125 
pounds  will  give  twice  as  much  surplus  as  the  third  class  named. 

Demonsteation. 

In  1864:  I  had  three  of  the  second  class  of  hives.  They  gave  me 
.each  one  swarm,  and  not  one  pound  of  surplus  honey.  "With  the 
other  proprietors  I  had  thirteen  in  the  third  class  of  hives.  They 
gave  Y97  pounds  of  surplus,  an  average  of  sixty-one  pounds.  In  1867 
I  had  eight  colonies  in  the  third  class  of  hives,  and  four  colonies  in 
four  Eureka  hives,  the  fourth  class.  The  eight  gave  500  pounds  of 
surplus,  an  average  of  sixty-two  and  one-half  pounds  ;  the  four  Eureka 
hives  gave  500  pounds,  an  average  of  125  pounds.  I  know  no  reason 
why  the  diiierence  in  the  amoujit  of  surplus  was  not  owing  to  the 
different  construction  and  size  of  the  hives.  A  productive  queen  will 
give  working  force  sufficient  to  work  in  all  the  eighteen  boxes  at  one 
time,  so  as  to  begin  in  the  last  before  the  first  is  fully  completed.  If, 
instead  of  the  eighteen  boxes,  as  furnished  in  the  hive  I^o.  4,  they 
only  have  two,  as  given  in  !No.  2,  all  the  workers  will  cluster  out  in 
idleness,  but  the  small  number  that  occupy  the  two  boxes. 

Adjourned. 
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May  12ih,  186S. 
Mr,  Nathan  C.  Ely  in  the  chair,  Mr.  John  W.  Chambers,  Secretary. 

Black  Knot. 

Mr.  Edward  Taintor,  Hartford,  ConrtLand  County,  ^N".  Y.,  wrote, 
substantiating  his  theory  regarding  the  cause  of  black  knot  in  fruit 
trees.  He  aUuded  to  Mr.  Fuller's  remarks,  and  he  requested  him  to 
prove  his  authorities  that  insects  are  not  the  cause  of  this  disease. 

Mr.  Solon  Robinson. — When  I  was  a  boy  the  musquetos  bit  me 
severely,  and  my  hands  were  covered  with  warts,  but  that  does  not 
prove  that  musquetos  were  the  cause  of  the  warts. 

Mr.  A.  S.  Fuller. — Our  scientific  men  declare  that  the  black  knot 
is  a  disease.  I  know  very  well  that  insects  lay  their  eggs  in  these 
knots,  yet  I  don't  believe  they  produce  them. 

Dr.  I.  P.  Trimble. — I  have  studied  this  subject  for  years,  and  have 
found  both  insects  and  eggs  in  the  knots.  I  agree  with  the  German 
writers,  who  say  that  the  knots  are  produced  by  fungus. 

Mr.  Daniel  H.  Knapp  thought  they  are  caused  by  tight  bark.  By 
frequently  making  incisions  or  cuts  at  the  proper  time  and  place,  he 
had  no  trouble  with  the  black  knot. 

Mr.  Wm.  S.  CaJ'penter. — A  few  3'ears  ago  trees  v^'ere  not  troubled.  I 
find  that  thrifty  trees  scarcely  suffer  at  all,  and  I  am  inclined  to  think 
the  fungus  is  the  most  probable  cause  of  this  disease. 

Mr.  J.  B.  Lyman. — E.  Dickson,  Amherst,  Mass.,  prevents  this  black 

knot  by  putting  salt  around  the  trees  just  before  the  last  snow  goes 

« 
away. 

Mr.  II.  B,  Smith,  "Westfield,  Mass.— I  have  no  trouble  with  this 

disease  except  on  trees  in  poor  condition. 

Dr.  Jarvis  recomm,ended  top  pruning  and  good  cultivation. 

Removing  Sttoips. 

Mr.  D.  L.  Parish,  Portville,  N.  Y. — Mr.  C.  Lanark  wants  to  know 
how  to  get  rid  of  stumps  after  they  are  pulled.  In  this  county  we 
plow  and  scrape  a  hole  twenty-iive  feet  long  by  fifteen  feet  wide,  and 
about  four  feet  deep,  with  the  sides  sloping,  so  that  the  stumps  wiU 
roll  togetier  as  they  burn.  They  should  season  a  few  months  before 
they  are  fired. 

Concrete  IIousEg. 

Mr.  Thomas  Thompson,  Scipio,  Ohio. — I  built  one  of  these  houses 
eight  or  nine  years  ago,  and  it  proved  a  complete  success.     The  chief 
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difficulty  lies  in  not  knowing  the  proper  quantity  of  each  material 
used.  To  four  bushels  of  sand  and  gravel  add  one  bushel  of  good 
stone  lime,  increase  the  amount  of  lime  as  it  air-slackens,  and  mix 
enough  of  the  compound  to  go  once  around  the  building.  We  com- 
pleted a  round  once  in  forty-eight  hours ;  some  do  it  in  twenty-four. 
We  made  our  bed  in  the  evening,  and  found  the  lime  ready  for  mix- 
ing by  morning.  We  put  the  mortar  in  molds,  with  as  many  small 
stones  as  we  could  beat  in,  thereby  lessening  the  cost  and  strengthen- 
ing the  wall.  Much  depends  upon  the  nearness  of  sand,  gravel  and 
stone.  1^0  danger  need  be  feared  from  rain  if  the  walls  are  covered 
with  boards.  ' 

HoKSE  Flesh  fok  Food. 

Mr.  J.  B.  Lyman. — Mr.  Chairman :  We  have  with  us  to-day  a  gen- 
tleman who  has  earned  for  himself  a  rare  and  admirable  distinction 
for  his  exertion  in  a  much  neglected  department  of  justice  and 
charity.  Born  in  affluence,  associated  by  family  and  education  with 
the  class  who  usually  walk  not  on  the  dusty  and  thorny  track  of  the 
reformer,  but  "  in  the  primrose  path  of  dalliance,"  he  spent  some 
twenty  years  of  his  life  in  the  capitals  of  the  old  world.  Returning 
to  America,  not  stained  by  their  vices,  nor  chilled  by  their  selfishness, 
he  saw  that  in  our  eager  and  strenuous  activity,  in  the  all-conquering 
push  of  our  magnificent  enterprise,  we  have  been  as  a  nation  indif- 
ferent to  the  rights  -of  the  brute  creation,  and  often  unchristian, 
cruel,  and  ruthless  in  our  treatment  of  these  dumb  servitors  of  the 
race.  He  organized  a  society  for  tlie  prevention  of  cruelty  to 
animals,  of  which  he  is  to-day  the  president.  That  society  feel,  Mr. 
Chairman,  and  its  president  especially  is  penetrated  with  the  convic- 
tion that  much  remains  to  be  achieved.  Abuses  are  to  be  corrected, 
some  bad  laws  to  be  abolished,  good  ones  to  be  enacted,  and,  above 
all,  the  public  to  be  educated  to  a  purer,  a  higher,  and  a  juster 
humanity.  I  am,  therefore,  glad  and  proud  of  the  opportunity  I 
now  have  of  introducing  to  the  Farmers'  Club,  Mr.  Henry  Bergh. 

Mr.  Bergh. — Gentlemen  of  the  Farmers'  Club :  I  am  not  here  to 
instruct  you  in  the  noble  science  of  agriculture.  Among  the  Romans, 
agriculture  was  held  in  great  esteem.  Cato,  in  the  second,  and  Yarro, 
in  the  first  century  before  the  Christian  era,  Yirgil,  at  the  time  of 
tlie  birth  of  our  Saviour,  Pliny,  Columella,  and  Palladius,  have  all 
extolled,  its  excellences.  Several  of  the  noble  families  of  Rome 
derived  their  patronymics   from   some  vegetable  which   they  were 

[Inst.]  14 
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famous  for  raising,  such  as  the  Fabii,  the  Lentuh',  and  Cicerones. 
These  were  the  days  of  Roman  agricultural  glory.  Cato  says : 
"  When  they  praised  a  good  man  they  called  him  an  agriculturist 
and  a  husbandman ;  and  it  was  deemed  a  great  honor  to  be  thus 
spoken  of."  Cincinnatus,  who  tiourished  460  years  before  Christ,  was 
the  plowman  of  his  own  four  acres ;  and  when  the  Lamnite  embassa- 
dors visited  Curtius  Dentatus,  they  found  him  at  work  among  his 
vegetables.  Cato  says '.  "  Study  to  have  a  large  dunghill ;"  and  to 
this  I  would  add :  Treat  your  dumb  laborers  as  inferior  brothers, 
deprived  of  speech.  There  are  a  number  of  topics  to  which  I  would 
call  the  attention  of  this  cinb.  The  society,  of  which  I  have  the 
honor  to  be  the  president,  has  of  late  oifered,  in  connection  with  this 
•clnb,  a  reward  of  $100  for  some  invention  more  suitable  and  painless 
to  oxen  than  the  yoke  in  common  use.  The  mode  of  fastening  by 
attaching  the  yoke  to  the  horns  of  the  oxen  is  open  to  a  serious 
objection.  In  some  parts  of  the  country  where  flies  abound,  the  ani- 
mal is  unable,  by  shaking  his  head,  to  rid  himself  of  these  annoyances. 
Where  flies  are  not  troublesome,  this  mode  may  be  the  best.  As  to 
the  use  of  blinds  on  horses,  is  it  not  a  practice  that  injures  the  sight 
of  this  noble  animal,  and  does  it  not  render  him  more  timerous  and 
dangerous  than  to  allow  him  the  full  use  of  his  organs  of  vision  ? 
Another  suggestion  :  Why,  for  the  sake  of  what  we  conceive  to  be  a 
finer  cari'iage  of  the  head,  do  we  so  habitually  chafe  and  torture  our 
horses  by  the  use  of  a  check-rein  ?  In  Russia,  where  I  passed  many 
years  of  my  life,  such  a  thing  is  never  used  as  a  blind  or  a  check- 
rein.  Can  we  not  also  improve  upon  the  material  and  form  of  the 
iron  bit,  so  as  not  to  lacerate  the  mouth  and  bruise  the  tongue,  and 
particularly  in  winter,  when  the  iron  is  intensely  cold,  consider  the 
cruelty  of  putting  into  his  uKiuth  a  piece  of  iron  that  will  freeze  and 
flay  the  tongue  i 

Modern  art  has  made  sucli  advances  in  a  knowledge  of  pain-killers 
that  it  would  be  easy  to  put  in  a  state  of  insensibility  those  parts  of 
an  animal  to  which  for  any  reason  we  have  occasion  to  apply  the 
knife.  Is  this  ever  done  ?  Why  are  all  so  slow  in  introducing  these 
obvious  and  natural  humanities?  I  have  observed,  gentlemen,  that 
you  sometimes  discuss  the  best  wash  for  protecting  your  orchards 
from  grubs  and  insects.  Human itr  to  all  the  birds  of  tlie  air  is  the 
best  lotion.  The  wash  costs  nothing,  the  want  of  it,  the  wanton 
killing  of  birds  by  thoughtless  l)oys  and  cruel  men,  is  the  reason  why 
the  black  knot  and  the  curculio  have  robbed  us  of  millions  of  bushels 
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of  delicious  fruit.  But  of  all  the  brute  creation  the  horse  is  the  most 
useful  as  well  as  the  most  faithful  to  man,  and,  with  shame  be  it 
added,  the  most  abused,  Scarcelj  are  the  days  of  his  infancy  passed 
than  the  bones,  the  sinews,  arid  muscles  of  which  he  is  composed  are 
brought  into  requisition,  and  from  this  time  imtil  his  earthly  career 
is  run  his  existence  becomes  an  uninterrupted  contest  with  his  natural 
enemy — man — and  this  for  no  other  fault  than  serving  him  too  well. 
A  distinguished  French  moralist  has  said,  ^^de  tons  les  etres  de  la 
creation,  le  plus  cruel  c'est  Vhomrae.''''  The  most  blood-thirsty  and 
cruel  beast  slays  his  enemy  with  the  dispatch  which  hate  or  hunger 
dictates,  but  it  was  reserved  for  that  being  which  was  fashioned  after 
his  divine  master  in  form,  civilized  man,  to  employ  the  subtle  ele- 
ments of  cultivated  reason  in  auo-mentino;  the  sufferings  of  his  human 
foe  and  his  dependent  cattle.  Prompted  by  this  melancholy  idiosyn- 
cracy  of  the  race,  societies  have  sprung  up  in  Europe,  in  Asia,  and 
Africa,  and  of  late  here  in  America,  for  the  defense  of  that  vast 
body  of  God's  creation  called — sometimes,  I  think,  miscalled — the 
lower  animals.  If  I  may  be  allowed  a  short  digression  here,  I  would 
show  this  audience  what  in  a  mere  pecuniary  point  of  view  is  the 
value  in  the  United  States  of  these  only  five  species  of  animals ;  or, 
in  othffl-  words,  to  make  the  thoughtless  and  the  cruel  conscious  of  a 
fact  of  which  they  must  be  ignorant,  that  these  five  species  of  ani- 
mals alone  are  of  more  productive  value  to  the  country  than  all  the 
men  and  women  in  it.  In  short,  I  venture  to  assert  that  without 
them  commerce,  agriculture — nay,  civilization  itself — is  impossi- 
ble. In  1860  the  domestic  animals  in  the  United  States  were 
9,000,000  horses  and  mules,  29,000,000  neat  cattle,  24,000,000 
sheep,  and  37,000,000  swine.  Since  1850  they  have  increased  as 
follows  :  Horses  and  mules  had  doubled  in  number,  neat  cattle  had 
increased  by  one-half,  sheep  by  one-tenth,  swine  by  one-fifth.  Their 
aggregate  value  was  $1,000,000,000,  having  exactly  doubled  in  the 
ten  years  from  1850.  One-tenth  of  the  whole  valuation  was  owned 
in  Xew  York  State  alone.  Their  approximative  annual  revenue  in 
1860  was  :  Labor,  exclusive  of  cost  of  feeding,  &c.,  calculating 
12,000,000  working  horses,  mules  and  yokes  of  oxen,  and  the  labor 
of  each  at  fifty  cents  a  day  for  300  working  days  only,  would  be 
$1,800,000,000  per  annum  ;  animals  slaughtered  for  food,  worth 
$250,000,000  ;  butter,  460,000,000  lbs.,  worth  $90,000,000  ;  cheese, 
100,000,000  lbs.,  worth  $10,000,000  ;  wool,  60,000,000  lbs.,  worth 
$24,000,000.     I  regret  that  I  could  not  obtain  the  valuation  of  fowls, 
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which  must  have  been  proportioricately  large.  The  above  gives  a 
total  revenue  of  over  $2,000,000,000,  almost  as  much  as  our  existing 
national  debt.  Add  to  this  the  value  of  the  animals,  and  we  have  in 
1860  the  enormous  wealth  of  over  $3,000,000,000.  As  an  illustration 
of  the  increase  from  1850  to  1860,  the  yield  of  wool  in  the  Pacific 
States  is  most  striking  ;  in  1850  it  was  but  Y7,330  lbs.,  while  in  1860 
it  was  4,000,000  lbs.  This  is  one  of  many  items  that  shows  the 
increasing  importance  of  our  live  stock.  From  these  dates  it  appears, 
and  they  are  official,  that  during  the  four  years  that  the  lords  of 
creation  were  engaged  killing,  burning  and  outraging  these  States, 
the  abused  animals  they  were  replenishing  the  fearful  waste  so  far  as 
they  were  able  by  money  value  exceeding  annually  the  entire  national 
debt.  If  we  add  to  this  the  able  and  effective  cooperation  of  our 
Southern  brethren  in  that  desolating  strife,  the  disparity  of  which  I 
spoke  becomes  the  more  apparent.  Such,  then,  are  creatures  which 
the  American  Society  for  the  Prevention  of  Cruelty  to  Animals  is  striv- 
ing to  defend  from  their  worst  enemy.  Notwithstanding  the  astonish- 
ing apathy  or  reckless  indifference  to  it,  there  is  no  subject  affecting  the 
temporal  well-being  which  deserves  as  serious  consideration  as  the 
mode  of  transporting  cattle,  destined  for  human  food,  to  market.  I 
venture  to  declare  that  not  one  person  out  of  five  thousand  pauses 
to  reflect  on  the  probable  health  and  general  physical  condition  at  the 
time  of  the  death  of  the  animal  he  is  about  to  dine  on.  Were  he  to  do 
so,  or,  what  is  still  better,  were  he  to  journey  to  the  "West  as  far  as 
Chicago,  and  after  observing  the  cattle-yards  there,  and  the  manner 
of  treating  the  helpless  brute  consigned  to  the  care  of  beings  wearing 
the  form  of  men,  but  possessed  by  the  instinct  of  devils,  then  take 
"passage  back  to  this  city  on  a  cattle  train,  and  note  the  accumulating 
tortures  heaped  upon  these  inoffending  prisoners,  even  to  the  moment 
when  the  unfeeling  butcher  murders  what  little  of  life  remains  in 
these  feverish,  bruised,  maddened  animals — were  he  to  do  this,  I  say,, 
I  hazard  little  in  affirming  tliat  his  appetite  for  such  kinds  of  animal 
food  would  receive  a  shock  not  to  be  forgotten  for  the  remainder  of 
his  days.  From  the  confines  of  Texas  even  to  the  wharves  of  the 
metropolis  are  these  creatures,  the  offspring,  like  ourselves,  of  Omni- 
potent Power,  doomed  to  endure  on  foot  tlie  ceaseless  motion  of  the 
train,  deprived  of  food  and  water  from  four  even  to  six  days,  as  I 
have  been  informed,  exposed  to  the  blazing  rays  of  the  summer's  sun 
and  the  freezing  blasts  of  the  winter's  wind,  with  no  spirit  to  care  for 
them  but  the   soul  of  stinted   avarice.     And   yet,  gentlemen,  the 
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directors  and  owners  of  these  mobile  inquisitions,  tliey  that  hold  in 
their  hands  the  power  of  affording  to  these  poor  wretches  the  nourish- 
ment which  God  and  nature  declare  indispensable,  wickedly  and 
meanly  trusting  to  chance  or  the  power  of  animal  endurance,  day 
after  day  and  year  after  year  inflict  these  dreadful  torments  on 
uncomplaining  brutes,  and  thus  endanger  not  only  the  health  but  the 
moral  and  mental  attributes  of  mankind.  For  what  end  ?  To  add 
still  greater  luxuries  to  their  already  pampered  existence.  If  there 
be  any  doubt  on  this  subject,  let  the  skeptic  take  passage,  as  three  of 
the  society's  agents  have  done,  and  observe  the  fearful  treatment 
inflicted  on  the  helpless  and  submissive  victims  of  mammon.  Having 
done  this,  notice  the  brutal  manner  of  overloading  them  in  this  city ; 
the  clubbing,  the  breaking  of  legs  and  horns !  Go  with  such  as  can 
stand,  to  the  cattle-yards  where  they  are  imprisoned,  still  deprived 
of  food  and  water,  left  without  shelter  from  either  sun  or  storm. 
And  finally,  if  you  have  the  courage  and  then  nerve  to  witness  the 
last  act  in  the  barbarous  tragedy,  go  to  the  shambles  and  look  at  the 
suj^reme  and  concluding  torments  which  the  monsters  heap  upon  the 
creature,  which  the  day  following  appears  as  food  upon  our  tables. 
It  is  on  account  of  the  atrocities  of  this  mode  of  supplying  flesh  to 
this  city  that  I  have  of  late  been  investigating  the  question  which  has 
so  deeply  interested  the  French  nation.  I  refer  to  the  propriety  and 
wholesomeness  of  cooking  tlie  flesh  of  horses  for  food.  In  this,  I 
know  I  meet  a  deep-seated  prejudice.  But  the  ofiice  of  civilization 
is  to  conquer  prejudice.  lS"ot  long  ago  the  eminent  director  of  the 
Veterinary  School  at  Alfort,  Mr.  Eenault,  gave  a  banquet  to  some  of 
the  leading  physicians,  directors,  soldiers  and  journalists.  Dishes  of 
liorse  meat  and  of  beef  were  arranged  side  by  side  upon  the  table,  all 
cooked  by  the  same  chef;  the  former  taken  from  a  horse  that  had 
been  killed  because  of  paralysis  of  one  of  its  limbs,  the  latter  from  a 
young  steer,  Tlie  testimony  of  those  who  partook  was  as  follows : 
First.  The  soup  of  horse  meat  is  superior  both  in  respect  of  aroma 
and  taste  to  that  of  beef.  Second.  The  flesh  of  the  horse  boiled  is 
firmer  and  more  dry  than  that  of  the  ox,  and  its  flavor  very  agree- 
able. Third.  Horse  meat  roasted  is  delicious,  its  smell  resembles 
venison,  to  which  it  is  not  inferior.  There  must  be  a  beginning  of 
everything,  and  so  a  horse  dinner  has  lately  been  served  at  one  of  the 
great  hotels  of  London.  A  gentleman  present  thus  speaks  of  it: 
"  For  my  part  I  will  snnply  say  that  horse  flesh  appears  to  me  to  be 
excellent  food.     I  wish  nothins:  better  for  dinner.     It  is  fine  in  tex- 
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ture,  tender  in  quality,  and  unimpeacliable  in  flavor.  Its  resemblance 
to  beef  is  remarkable.  AVitliout  previous  information  it  would  be 
difficult  to  tell  the  difference  between  them.  That  there  is  anything 
disagreeable  or  unpalatable  about  it  cannot  be  maintained  for  a 
moment."  On  reflection  it  nmst  appear  to  everybody  that  tlie  flesh 
of  the  horse  must  be  as  healthy  and  nutritive  as  that  of  the  ox,  since 
its  component  principles  are  the  same,  M'itli  an  excess  of  creatine,  a 
substance  which,  according  to  Leibig,  acts  an  imjDortant  part  of  the  vital 
functions.  In  the  city  of  Vienna,  during  the  last  three  years,  4,Y26 
horses  have  furnished  over  1,000,000  pounds  of  meat,  and  the  demand 
is  continually  on  the  increase.  By  a  fair  and  sound  estimate,  which  I 
need  not  detail  here,  it  can  be  shown  that  80,000,000  pounds  of  sound, 
available  meat  for  consumption  could  be  added  to  the  annual  food 
supply  of  the  country  could  we  but  overcome  the  prejudice  that  we 
have  been  educated  to  feel  on  this  subject.  I  regard  this  question, 
therefore,  as  one  that  relates  directlv  to  agriculture  as  well  as  general 
economy  and  public  morals,  by  the  merciful  and  humane  withdrawal 
of  those  faithful  creatures  from  service  when  no  longer  useful  for 
labor,  instead  of  abandoning  them  to  a  miserable  and  reproachful 
death. 

Dr.  J.  C.  V.  Smith. — I  cannot  but  recognize  that  this  gentleman 
has  taken  a  step  for  humanity  in  advance.  We  derive  our  views  of 
liorse  flesh  as  food  fi'om  the  mosaic  law,  which  declares  all  animals 
with  uncleft  hoof,  and  not  cliewing  the  cud,  as  unclean.  It  is  the 
business  of  civilization  to  overcome  prepidice.  What  Mr.  Bergh 
said  regarding  the  ox  being  enabled  to  protect  his  eye  when  the  hard 
yoke  is  on  him,  need  offer  no  difficulty  against  its  use,  for  nature  has 
provided  an  additional  eye-lid,  scientiflcally  called  membrananictitmis. 
By  drawing  this  over  the  eye-ball,  all  dust  and  insects  are  at  once 
removed. 

Mr.  Solon  Robinson. — I  thank  Mr.  Bergh  for  what  he  has  done. 
This  gentleman  has  gone  through  our  streets,  an  apostle,  preaching 
the  gospel  of  mercy  to  every  animal.  I  say  all  honor  to  Henry  H. 
Bergh. 

Upon  a  motion  that  the  thanks  of  the  club  be  \'oted,  and  a  copy  be 
requested,  considerable  discussion  arose. 

Mr.  J.  B.  Lyman. — What  is  said  of  horse-flesh  meats  with  deep 
seated  prejudice  which  may  not  soon  be  overcome,  but  the  afflicting 
recital  of  the  brutality  of  the  present  system  of  beef  supply  deserves 
attention  of  all. 
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Mr.  N.  C.  Meeker. — Of  course  every  person  here  or  elsewhere 
applauds  the  efforts  and  the  success  of  the  Societ}^  for  the  Prevention 
of  Cruelty  to  Animals.  But  I  feel  that  some  protest  should  go  from 
this  club,  or  at  least  from  some  member,  against  the  use  of  horse- 
flesh. We  have  more  kinds  of  meat  now  than  is  for  our  good,  and 
instead  of  seeking  new  sources  we  should  rather  diminish  some  of 
tliese  we  have.  There  is  little  doubt  but  the  foundation  of  cruelty 
to  animals  in  some  degree  had  its  origin  in  man,  so  hardening  his 
heart  as  to  be  able  to  slaughter  his  dumb  companion  and  to  use  its 
flesh  for  food.  In  seeking  supplies  of  food  let  us  rather  enlarge  our 
orchards,  our  fruit  gardens  and  grain  fields,  and  by  so  doing  we 
enlarge  our  social,  moral,  and  religious  sentiments. 

Dr.  Isaac  P.  Trimble. — I  should  dislike  to  have  the  club  in  any 
way  indorse  the  eating  of  horse  flesh  in  connection  with  efforts  for 
preventing  cruelty  to  animals,  and  it  seems  to  me  that  the  move  will 
be  prejudicial  to  this  benevolent  society  in  which  we  are  all  so  much 
interested. 

Mr.  Henry  Bergh. — These  views  do  not  at  all  represent  any  other 
member  of  the  society  to  which  I  belong  than  myself,  and  the 
remarks  were  made  wholly  on  my  own  motion. 

Prof.  Gamgee,  of  the  Albert  Veterinary  College,  London. — What 
Mr.  Berffh  has  said  reo-ardino;  the  beef  that  comes  to  your  market  is 
doubtless  true,  I  have  found  out  why  the  people  of  this  city  eat 
their  meat  so  nearly  raw.  The  juices  are  lost  by  transportation. 
You  can  never  get  good  flesh  while  it  is  shipped  long  distances.  In 
reply  to  Mr.  Meeker  I  would  say  that  it  has  been  shown,  time  and 
again,  in  Europe,  that  when  yqu  rob  the  people  of  flesh  meat,  pauper- 
ism and  crime  are  produced.  All  energetic  and  progressive  races  use 
animal  food. 

The  Chair. — I  feel  that  if  we  fail  to  appreciate  the  work  which  Mi-. 
Bergh  has  performed,  the  very  animals,  like  Balaam's  ass  of  old,  will 
cry  out  against  us. 

Maple  Sugar  from  Vermont. 
Mr.  O.  S.  Bliss  handed  around  several  fine  specimens  of  maple 
sugar,  which.he  manufactured  after  the  usual  manner. 

Eureka  Condensing  Coffee  Pot. 
This  claims  to  condense  the  steam  and  preserve  the  aroma.     The 
construction  is  simple,  and  prevents  all  coffee  grounds  from  escaping 
out  of  the  coffee  pot  spout. 
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Mr.  Chambers  spoke  liiglily  of  it,  after  using  one  for  several  months 
in  his  family. 

The  Chair  also  commended  it  as  the  best  coffee  pot  he  ever  saw. 

A  ]S'ew  Eoad-Sckapek. 

Mr.  Henry  J.  England,  of  Delhi,  Delaware  Co.,  N.  Y.,  exhibited 
tliis,  and  it  was  universally  commended  by  the  Club,  including  Solon 
Eobinson  and  Mr,  Carpenter.  It  is  so  constructed  that  when  the 
operator  touches  a  spring  it  dumps  itself  and  turns  back  again  with- 
out the  team  having  to  be  stopped.  The  improvement  can  be  applied 
to  ordinary  iron-scrapers.  Those  who  may  want  such  an  implement 
must  know  that  none  are  for  sale  at  present,  as  it  is  just  invented. 

Mice  Girdled  Trees. 

Mr,  J,  D.  Adams,  Fleming,  Cayuga  Co.,  N.  Y. — In  reading  your 
proceedings  from  time  to  time,  I  notice  some  things  that  I  think  have 
a  tendency  to  mislead.  For  instance  the  statement  in  regard  to  trees 
that  have  been  girdled.  First :  A  mound  of  earth,  if  it  succeeds  at 
all,  will  be  by  causing  the  tree  to  make  new  roots  from  the  bark  at 
the  top  of  the  denuded  surface,  the  original  root  will  die  in  a  short 
time,  your  tree  will  be  feeble  and  worthless,  it  having  been  converted 
from  a  seedling  to  a  layer.  Second  :  To  graft  with  strips  of  bark 
will  be  a  total  failure ;  but  if  you  will  cut  away  a  portion  of  the  wood 
so  as  to  permit  you  to  insert  a  stick  or  limb  of  considerable  size  in 
proportion  to  the  tree  girdled,  in  the  same  manner  that  you  mention, 
you  will  succeed  if  the  work  is  done  early  and  well.  We  have  a 
number  of  trees  thus  served,  as  also  those  of  our  neighbors,  which  we 
have  done  for  them,  and  they  have  stood  the  test  of  years,  and  are 
now  bearing  sound  pears,  I  send  you  this,  well  knowing  how  any 
one  feels  after  planting  and  watching  a  tree  for  years,  to  have  their 
hopes  blasted  under  the  cover  of  a  snow  drift. 

Osage  Okange. 

Mr.  H.  Duman,  Luton,  Canada. — When  is  the  seed  planted  ;  where 
can  it  be  procured,  and  which  is  the  cheapest,  the  plants  at  seven 
dollars  a  thousand,  or  the  seed  ? 

Mr.  N.  C.  Meeker. — It  is  too  late  now  to  plant  either.  The  seed 
can  be  had  in  our  large  seed  stores,  particularly  west.  A  good  seed- 
bed is  made  where  the  hedge  is  to  stand,  and  the  seed  is  sown  as  soon 
as  the  ground  is  warm  in  the  spring,  after  being  warmed  or  sprouted 
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in  a  sack  or  box.  The  price  varies  with  each  year.  Plants  can  be 
had  of  Illinois  nurserymen  as  low  as  three  dollars,  and  it  is  cheaper 
generally  to  buy  them  than  to  raise  from  the  seed. 

Fowls  Roosting  m  Fkuit  Trees. 

Mr.  C.  Renwick,  Wolf  borough,  K.  H. — The  opinion  prevails  that 
to  allow  fowls  to  roost  in  a  fruit  tree  will  result  in  its  final  destruction. 
Is  it  on  account  of  the  amount  or  nature  of  the  manm'e  dropped,  or 
for  other  reasons  ? 

Mr.  N.  C  Meeker. — It  is  hard  to  tell  what  the  cause  may  be,  but 
nothing  is  more  certain  than  that  if  a  farmer  allows  his  fowls  no  other 
place  to  roost  than  in  his  fruit  trees,  said  trees  will  bear  little  or  no 
fruit.  More  than  this,  his  cattle  are  apt  to  die  in  the  spring,  and  they 
are  always  lousy ;  his  hogs  are  distressed,  as  can  be  told  by  their 
squealing;  his  boys  have  holes  in  their  pantaloons,  and  are  apt  to 
cliew  tobacco,  and  his  house,  barn  and  fences  are  in  bad  order. 

Hay  Teddee. 

Mr.  "Wm.  Langworthy,  West  Edmeston,  Otsego  county,  ]^.  Y. — 
I  wish  to  learn  something  of  the  practical  value  of  a  hay  tedder,  the 
price,  and  where  made  ?     We  have  100  acres  of  heavy  grass. 

Mr.  IS".  C.  Meeker. — Those  who  have  used  tedders  like  them,  and 
the  general  testimony  is  that  in  wet  seasons  they  will  pay  for  them- 
selves, for,  as  they  will  stir  a  large  amount  of  hay  rapidly,  they 
really  add  to  the  duration  of  sunshine.  As  to  where  they  are  made, 
that  is  a  conundrum.     Only  our  advertising  columns  can  solve  it. 

Lead  Laxds  in  Illinois. 

Mr.  H.  Stevens,  Dunleith. — Persons  inquire  concerning  mining  in 
the  lead  regions  of  Wisconsin,  and  Dubuque,  Iowa.  Good  mineral 
lands  can  be  leased  here  in  the  mining  districts.  Some  are  open  for 
any  one  to  prospect  and  mine  on,  by  paying  the  usual  ground  rent. 
In  wet  or  water  diggings,  the  proceeds  for  the  use  of  the  ground  are 
from  one-ninth  to  one  sixteenth,  as  parties  may  agree  ;  in  dry,  one- 
sixth.  The  mineral  is  found  at  all  dejDths,  from  the  surface  down  to 
180  feet  and  more.  The  usual  depth  is  from  forty  to  100  feet.  It  is 
mostly  pure,  ready  for  smelting,  and  in  a  variety  of  forms ;  in  solid 
sheets  from  one-half  inch  to  four  feet  in  thickness,  vertical  and  hori- 
zontal. In  some  sections  of  the  mines  it  lies  mostly  in  openings, 
which  are  from  two  feet  to  twenty  feet,  and  over,  in  width,  and  as 
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man  J  in  height.  These  openings  and  the  crevasses  inwhicli  the  mine- 
ral is  found,  generally  run  in  straight  lines,  and  contain  more  or 
less  of  clay  stained  with  oxide  of  iron,  called  ochre,  and  tumbling 
rock.  Sometimes  it  is  found  in  large  caves,  mostly  tilled  with  mine- 
ral, which  yield  many  millions  of  pounds.  The  opening  mineral  is 
mostly  found  in  junks  of  all  sizes,  some  of  many  thousands  of  pounds 
in  weight.  The  yield  from  a  good  mineral  deposit,  vein  or  range, 
would  be  from  1,000,000  to  10,000,000  pounds,  and  over.  The 
smelters  are  now  paying  at  the  diggings  fifty-five  dollars  and  fifty- 
eight  dollars  per  thousand  pounds.  There  is  a  mine  now  being 
worked  near  the  city  of  Dubuque,  Iowa,  called  the  Kelley  mine, 
where  they  have  raised  from  15,000  to  25,000  per  day,  for  many 
days  in  succession,  some  days  much  more.  I  am  credibly  informed 
it  has  turned  out  already  over  $500,000  worth  of  ore.  The  heavier 
and  richest  deposits  are  still  undeveloped,  as  the  earlier  miners  mostly 
looked  for  the  surface  or  shallow  mineral,  and  seldom  reached  the 
true  lodes  or  veins.  They  can  be  easily  and  certainly  reached,  in 
many  places,  with  some  capital.  Companies  are  mining  in  various 
parts  of  the  mining  region,  and  there  is  room,  on  as  good  mineral 
land  as  can  be  found  anywhere,  for  many  more  companies  to  work. 

Fkom  a  Rich  Country. 

George  Whitcomb,  Charleston,  Mississippi  county.  Mo. — Raised 
on  a  farm  amid  the  bleak  hills  of  liew  England,  I  know  what  work 
and  cold  fingers  are,  and  neither  of  these  suiting  me,  I  concluded, 
thirty  years  ago,  to  seek  a  location  where  the  one  was  unknown,  and 
the  minimum  amount  of  the  other  would  suftice.  The  selection  was 
Mississippi  county,  Missouri,  opposite  the  mouth  of  the  Ohio,  and 
my  experience  of  thirty  years  proves  the  correctness  of  my  selection. 
The  county  is  a  rich  alluvial  soil,  called  in  western  parlance,  "  river 
bottom,"  a  soil  every  way  as  productive  as  the  delta  of  ancient 
Egypt.  Owing  to  the  peninsula  sliape  of  the  county,  being  nearly 
surrounded  by  the  river,  and  the  fact  that  a  large  water-course 
(James  Bayou)  runs  through  its  center,  almost  the  entire  length, 
having  as  much  fall  in  twenty-one  miles  as  the  river  has  in  seventy- 
five,  it  is  susceptible  of  being  drained  at  a  trifling  expense.  Proba- 
bly there  is  not  in  all  southeast  Missouri  an  equal  amount  of  land 
that  can  be  drained  and  made  arable  at  so  little  expense.  Being 
entirely  river  bottom,  of  course,  there  is  not  a  hill  in  the  county, 
unless  some  hundred  Indian  mounds  are  entitled  to  that  appellation, 
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nor  a  rock,  except  it  has  been  imported  for  foundations,  corner-stones, 
or  obituary  purposes.  Brick,  however,  of  the  best  quality  can  be 
made,  and  with  them,  and  the  superabundance  of  timber,  the  want 
of  rock  is  little  felt.  Most  of  the  county  is  heavily  timbered — the 
predominant  growth  is  cotton  wood,  black  walnut,  honey  locust,  black 
locust,  all  the  varieties  of  oak,  sugar  tree,  hickory,  persimmon,  pecan, 
mulberry,  hackberry,  and  other  species  of  timber  usually  found  in  the 
river  bottoms.  Upon  the  water-courses  are  immense  "  brakes "  or 
groves  of  cypress,  a  timber  equal  to  pine  for  building  purposes,  and 
superior  to  it  for  out-door  work,  such  as  weather-boarding,  shingles, 
and  fencing.  The  staple  crop  of  the  county  is  corn,  yielding  from 
forty  to  one  hundred  bushels  per  acre.  Wheat  does  well,  making 
from  twent}'  to  thirty  bushels  per  acre,  and  in  a  few  cases  has  done 
better  than  that.  Oats  do  well,  and  the  coarser  grasses,  such  as 
timothy,  grow  very  luxuriant,  producing  three  and  foiir  tons  to  the 
acre.  Cotton  grows  finely,  and  is  raised  in  considerable  quantities. 
Tobacco  does  well,  but  grows  too  large  to  be  a  favorite  crop.  Garden 
vegetables  attain  a  size  that  would  be  deemed  fabulous  in  the  hills,  or 
under  a  more  northern  clime ;  apples  are  very  fine,  but  orchards  are 
scarce,  peaches  are  plenty,  and  all  the  small  fruits  grow  luxuriant, 
and  require  but  little  cultivation  to  make  large  crops.  The  root 
crops,  such  as  Irish  potatoes,  sweet  potatoes,  yams,  turnips,  onions, 
&c.,  grow  very  fine  and  yield  largely  to  the  acre;  so  do  pumpkins, 
squashes,  melons,  and  the  leguminous  vegetables.  The  Cairo  and 
Fulton  railroad  runs  through  the  northern  portion  of  the  county, 
commencing  at  Bird's  Point,  opposite  Cau-o,  and  passing  through 
Charleston.  The  Iron  Mountain  railroad,  running  from  St,  Louis  to 
Belmont,  passes  through  the  center  of  the  county,  and  forms  a  junc- 
tion with  the  Cairo  and  Fulton  road  at  Charleston.  AVith  a  river  on 
three  sides  of  the  county,  which  never  freezes  or  dries  up,  and  two 
railroads  running  througli  it,  certainly  it  has  superior  facilities  for 
getting  its  productions  to  market ;  and  as  the  rivers  above  the  mouth 
of  the  Ohio  are  closed  by  ice  much  of  the  time  in  the  winter,  the 
highest  prices  are  always  obtained  by  the  farmers  for  their  grain, 
pork,  and  cattle,  by  shipping  sou,th  at  that  time,  Charleston  is  a 
pleasant  village,  situated  in  Matthew's  Prairie,  and  surrounded  by 
fine  plantations ;  has  a  court  house,  two  churches,  a  good  hotel,  seve- 
ral stores,  saddlers,  shoemakers,  tailors,  and  blacksmith  shops,  and 
has  a  printing  ofiice,  from  which  issues  weekly  The  Charleston 
Courier.     Belmont  (named  after  tlie  American  partner  of  the  Eoths- 
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childs)  is  the  terminus  of  the  St.  Louis  Iron  Mountain  and  Behnont 
railroad,  and  is  directly  opposite  Columbus,  Kj.,  the  northern  termi- 
nus of  the  Mobile  and  Ohio,  and  the  New  Orleans  and  Mississippi 
railroads.  With  the  facilities  of  getting  coal  on  the  river,  and  iron 
by  rail,  it  will  doubtless  become  a  large  manufacturing  place.  But 
little  snow  falls,  and  the  thermometer  seldom  gets  down  far  below 
the  freezing  point.  Those  who  appreciate  comfort  will  hardly  settle 
-in  such  countries  as  the  northern  parts  of  Missouri,  Illinois,  Indiana, 
and  Ohio,  when  they  can  find  such  a  climate  as  that  of  southern 
Missouri,  Kentucky,  Tennessee,  and  Arkansas.  Land  can  be  had  at 
all  prices,  from  two  dollars  an  acre  up  to  five  dollars  ;  and  ten  dollars 
will  buy  good  land.  Improved  lands  will  sell  higher  in  proportion. 
To  those  who  are  looking  for  new  locations,  we  say  as  Phillip  said  to 
Nathaniel,  "  come  and  see."  I  see  by  your  reports  that  my  old  fi-iend 
who  dosed  me  so  frequently  with  castor  oil  some  fifty  years  ago.  Dr. 
J.  V.  C.  Smith,  is  a  member  of  your  club.  If  he  will  come  out  here, 
I  will  repay  him  in  the  oil  line,  as  the  bean  grows  plentiful,  and  is 
A^ery  productive. 

Mr.  N.  C.  Meeker. — I  have  been  through  this  country,  and  can 
indorse  all  that  is  said  of  the  fertility  of  the  soil.  Perhaps  it  has  no 
superior  in  America.  Apples  do  very  well,  especially  Rawle's  Janet ; 
also  all  other  kinds  of  fruits.  Most  of  the  farming  used  to  be  done 
by  slave  labor.  In  high  water  much  land  is  subject  to  overflow. 
The  musquetoes  are  so  numerous  at  times  that  no  one  can  count  them. 
There  is  no  doubt  but  the  people  have  some  ague.  Formerly  levees 
were  built,  but  they  have  decayed,  or  they  were  imperfectly  con- 
strueted.  Wild  fowl  and  game  of  all  kinds,  including  wild  turkeys, 
are  abundant. 

Adjourned. 


May  19,  1868. 

Mr.  Nathan  C.  Ely  in  tlie  Chair ;  Mr.  John  W.  Chambers,  Secretary. 

How  TO  iiAKE  Good  Yinegar. 
Mrs.  Kate,  Warren,  Penn.,  furnishes  the  following :  To  one  gallon 
of  molasses  add  nine  gallons  of  soft  water,  and  put  the  mixture  in  an 
open-ended  barrel.     It  should  then  be  stirred,  and  the  barrel  covered 
with  a  cloth  and  board,  that  nothing  but  the  air  can  get  in. 
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Receipts  for  making  Whitewash. 

Mr.  Geo.  Lee,  Niagara  Falls,  N.  Y. — Put  one  bushel  of  well-biinied 
lime  in  a  barrel,  slake  it  with  boiling  water,  add  fourteen  pounds  of 
salt,  let  it  stand  two  days,  then  take  eight  pounds  of  rice  flour, 
and  make  four  pailsful  of  paste,  which  is  to  be  added  to  eight  gallons 
of  skim  milk,  and  mixed  with  the  wash.  I  painted  my  house  with 
this  mixture  three  years  ago,  and  it  looks  as  well  as  ever. 

Mr.  S.  E.  Locking,  Perrysburg,  N.  Y. — Two  quarts  fresh  lime, 
pour  on  boiling  water,  add  a  large  coftee  cup  of  salt,  let  it  stand  till 
cold,  and  add  water  to  thin  it.  Use  a  common  whitewash  brush,  add 
a  piece  of  wood  or  leather  on  each  side  of  the  brush,  to  have  the 
bristles  extend  from  one-half  to  three-fourths  of  an  inch,  and  the 
brush  will  last  for  years. 

Mr.  ]^.  C.  Meeker,  a  country  gentleman  living  in  ]^ew  Jersey,  writes 
a  letter  that  he  is  .obliged  to  stop  using  salt  in  whitewash  for  the  outside 
of  a  house,  because  the  cattle  come  around  the  house  at  night  to  lick 
the  salt,  which  deprives  the  family  of  sleep. 

Mr.  "VYm.  Lawton. — Lime  is  a  great  preservative,  and  wood  washed 
with  it  will  last  many  years.  It  is  often  desirable  to  have  whitewash 
of  different  colors,  but  the  trouble  is  to  get  them  to  mix.  The  best 
way  is  to  make  a  paste  of  lampblack,  salt  and  wood  ashes,  then  mix 
it  with  the  lime.  I  have  buildings  that  were  painted  twenty  years 
ago,  and  to-day  they  look  well. 

Mr.  Baldwin,  ]S^ew  Haven. — The  difficulty  with  whitewash  is  that 
it  soon  wears  off.  A  preparation  of  lime,  rosin  and  soap  makes  a 
good  wash. 

Sweet  Corn  for  Hogs. 

Mr.  "W.  W.  Dewey,  of  Meadville,  Pa.,  says  that  last  year  he  had  a 
good  deal  more  sweet  corn  than  he  needed  for  table  use,  and  fed  it  to 
his  hogs.  He  found  the  animals  grow  fat  much  faster  than  on  com- 
mon corn,  and  suggests  that  experiments  be  made  with  a  view  of 
ascertaining  whether  sweet  corn  would  not  be  a  profitable  crop  for 
those  who  fatten  many  hogs. 

The  Chair. — We  recommend  to  Mr.  Dewey  to  make  the  experiment 
himself  and  report  the  result  to  the  Club.  We  will  give  it  to  the 
world. 

Fish  and  Fish  Ponds. 
Mr.  H.  H.  Macklin,  of  New  Springfield,  Ohio,  asks  for  informa- 
tion.    The  Club  refer  all  piscatory  inquiries  to  Seth  Green,  of  Mum- 
ford,  Monroe  county,  N.  Y. 
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Dr.  Israel  Jarvis. — The  most  important  inqiiir}^  for  this  man  is  to 
know  first  what  fisli  is  natural  to  his  waters.  Maybe  he  cannot  kee]) 
trout  at  all.  The  mountain  trout  must  generally  have  clear  water 
running  tlirough  a  primary — that  is,  a  granitic  or  a  sandstone  country. 
But  ponds  for  eels  and  bullheads  can  be  established  almost  every- 
where.    Perch  and  dace  also  are  easily  produced. 

Mr.  Horace  Greeley. — If  he  makes  a  trout  pond  he  must  be  care- 
ful not  to  have  it  too  deep,  or  deep  in  proportion  to  the  amount  of 
cool  water  supplied.     If  trout  cannot  find  cool  water  they  die. 

The  pond  should  at  least  be  shoal  at  the  upper  end. 

Mr.  Wm.  S.  Carpenter. — Neither  should  the  trout  pond  be  too 
shallow,  else  the  fish  would  perish  in  winter.  An  iiTegular  bottom 
is  best.  He  cannot  be  too  careful  about  allowing  the  water  to  get 
warm.  I  remember  many  years  ago  carrying  some  trout  in  a  tubful 
of  the  water  from  which  they  were  taken.  Some  of  the  water  was 
spilled,  and  the  tub  filled  from  a  warm  pond.  It  killed  the  trout. 
In  the  library  of  the  American  Institute,  and  also  in  the  last  report 
of  the  agricultural  department  at  Washington,  Mr.  M.  will  find  all 
the  information  he  needs  for  a  successful  prosecution  of  the  fish  busi- 
ness. The  Legislature  of  New  York  made  Seth  Green,  of  Monroe 
county,  and  Mr.  Roosevelt,  of  New  York  city,  special  commissioners 
to  have  charge  of  the  restocking  of  the  streams  of  this  State.  The 
State  of  Massachusetts  gave  similar  authority  to  Theodore  Lyman,  of 
Boston.  The  reports  of  these  gentlemen  are  published,  and  can  be 
had  by  writing  for  them. 

Deep  Plowing. 

Mr.  Arthur  Boyrie,  New  York  city. — Will  the  Club  give  the  pub- 
lic a  definition  of  the  word  plowing.  Is  it  pulverizing,  scarifying, 
disintegrating,  or  turning  over?  Every  amateur  farmer,  every 
would  be  philosopher,  every  man  of  theory,  constantly  repeats, 
"  plow  deep."  Gentlemen,  with  all  respect,  do  you  understand  that 
of  which  yon  speak  ?  Or  are  farmers  such  simpletons  as  not  to  know 
their  best  interests,  unless  somebody  tells  them  ?  Farmers  have 
adopted,  without  much  telling,  planters  and  reapers,  and  when  they 
shall  be  offered  an  instrument  that  will  plow  deep  and  do  it  well 
they  will  adopt  it.  We  have  no  practical  instrument  as  yet,  that  I 
knoM'  of,  tliat  will  plow  deep ;  and  I  doubt  if  any  implement  con- 
structed on  the  principle  of  the  old  Egyptian,  or  even  the  American 
plow,  will  ever  do  it ;  nor  do  I  care  if  you  run  it  beam  deep.     Now 
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we  come  again  to  the  question,  "  What  is  plowing  ?  "  I  will  answer 
it :  Plowing  is  pulverizing,  loosening,  making  mellow,  and  not  essen- 
tially turning  over,  your  distinguished  authority  to  the  contrary  not- 
withstanding. Nature  never  contemplated  having  a  stratum  of 
sub-soil,  be  it  sand,  or  gravel,  or  clay,  overlying  a  stratum  of  surface 
soil,  and  the  farmer  who  would  have  the  temerity  so  to  do,  Avould  do 
it  to  his  sorrow. 

Mr.  Horace  Greeley. — When  I  bought  a  piece  of  land  and  began 
to  take  a  practical  interest  in  plowing,  some  fourteen  years  ago,  it  so 
happened  that  we  had  a  very  dry  year.  I  noticed  that  fields  plowed 
ten  iwches  deep  stood  the  drought  and  produced  well,  while  those 
plowed  to  the  usual  depth  of  five  inches  gave  poor  returns.  I  visited 
the  Mapes  farm,  now  cultivated,  and  admu'ably  cultivated,  by  Mr. 
Quinn.  I  saw  twelve  acres  of  tomatoes  and  as  many  of  cabbages 
doing  well,  and  defying  the  dry  weather,  because  the  field  had  been 
plowed  deep.  Every  successive  year  has  added  to  the  fullness  of  mj 
conviction  on  this  subject.  Some  soils  are  an  exception;  but  as  a 
rule,  the  agricultural  value  of  American  farms  can  be  doubled  by 
plowing  twice  as  deep  as  the  practice  now  is. 

Mr.  Allen. — Will  Mr.  Greeley  tell  us  first  what  he  means  by  the 
word  soil  ?  I  have  seen  earth  that  came  from  a  depth  of  twenty -five 
or  thirty  feet,  that  would  produce  just  as  well  as  the  surface. 

Mr.  H,  Greeley. — By  soil  I  mean  that  part  of  the  earth  practically 
useful  to  most  of  the  plants  we  cultivate — that  which  is  more  or  less 
aired  or  mellowed  by  operations  on  the  surface,  as  distinguished  from 
the  gravel  or  hard-pan  below. 

Mr.  P.  T.  Quinn. — The  farm  I  cultivate  has  been  alluded  to.  1 
would  say  of  this  surface,  with  which  I  have  been  familiar  for  eighteen 
years,  that  when  our  operations  first  began  upon  it,  the  soil  was  not 
over  three  inches  deej).  We  have  been  getting  down  little  by  little, 
till  now  we  have  a  soil  that  is  from  twelve  to  sixteen  inches  in  depth, 
and  all  alike  in  color  and  fertility.  The  longer  I  farm  the  more 
importance  I  attach  to  the  plow.  All  fine  tillage  depends  on  it.  We 
plough  in  the  fall,  leaving  the  surface  in  ridges.  Then  we  go  twice 
over  the  surface  in  the  spring.  We  have  not  gone  down  enough  as 
yet.  I  shall  not  cease  the  use  of  deep  or  sub-soil  plows  till  I  have 
reached  a  depth  of  eighteen  inches. 

Mr.  A.  S.  Fuller. — Can  we  not  take  a  lesson  from  garden  culture  ? 
Now,  what  gardener  thinks  he  has  a  soil  on  which  he  can  depend  till 
he  has  carried  his  spade  to  a  depth  of  two  feet'^     Even  for  such 
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plants  as  the  rose  lie  wants  a  deep  soil.  Others  coming  into  a  flour- 
ishing garden,  and  seeing  marvels  of  thrift  and  beanty,  say  the 
gardener  has  some  secret  which  he  won't  impart.  Mr.  Chairman,  I 
believe  every  gardener  and  small  fruit  cultnrist  will  sustain  me  in 
saying,  we  have  no  secrets  in  our  craft.  All  we  do  is  what  you  can 
do,  and  all  can  do — plough  or  spade  deep,  and  enrich  the  earth  till  it 
is  as  fine  and  dark  two  feet  down  as  most  fields  are  for  six  inches. 

Mr.  ]S^.  C.  Meeker. — This  is  a  subject  of  much  importance,  for 
people  would  like  to  know  exactly  how  deep  they  should  plow.  I 
think  we  cannot  decide  because  soils  differ.  In  the  grape  regions  of 
Missouri,  and  on  the  Islands  and  elsewhere,  they  used  to  trench  the 
soil  two  feet  deep,  but  it  was  found  disastrous  to  the  crop,  and  now 
by  plowing  from  eight  to  twelve  inches,  they  are  successful.  The 
reason  assigned  is  that  the  roots  on  which  fruit  depend,  should  get 
heat  and  air  on  the  surface,  and  that  the  deep  roots  are  for  the  life  of 
the  plant.  The  same  is  to  be  said  in  a  great  degree,  of  all  the  small 
fruits,  though  shallow  plowing  produces  poor  results. 

Mr.  Wm.  Lawton. — This  is  a  question  of  time  and  place.  On  my 
farm,  where  there  is  a  hard  sub-soil,  I  find  it  profitable  to  go  two  feet 
deep.     But  to  practice  that  I  find  best,  may  not  answer  in  all  localities. 

Dr.  I.  P.  Trimble. — I  agree  with  the  last  speaker.  For  instance, 
last  fall  Dr.  Smith  was  my  companion  as  we  visited  the  southwestern 
part  of  IS^ew  Jersey,  in  Salem  county.  I  think  he  M'ill  agree  witli 
me,  that  he  never  saw  in  this  country  any  better  farms,  any  md^e 
careful,  thorough,  profitable  tillage  tlian  among  the  Quakers  of  the 
lower  ■  Delaware.  We  asked  them  particularly  about  the  depth  of 
plowing.  They  said  that  years  ago  they  had  sunk  the  share  deep, 
but  of  late  liad  found  no  advantage  from  the  practice.  Xow  they  are 
content  with  ten  inches.  I  hope  Mr.  Greeley  will,  in  his  travels,  go 
down  among  those  warm-hearted,  sound  headed  old  Quakers.  They 
would  be  glad  to  see  him  ;  they  would  treat  him  most  kindly,  and  he 
would  see  one  region  in  which  his  ideas  are  not  practicable.  They 
have  a  porous  sub-soil,  easily  penetrated  by  the  roots  of  plants,  and 
we  have  no  reason  to  suppose  that  very  deep  plowing  would  do  any 
good;  so  at  least  they  have  found  by  many  years  experience.  Those 
fields  have  been  under  the  plow  ever  since  the  days  of  William  Penn. 

The  Chairman. — As  a  sort  of  summary  of  this  discussion  on  deep 
tillajre,  which  has  been  before  the  club  for  several  weeks,  I  think  we 
may  recommend  to  the  farmers  of  all  parts  of  the  country  to  plow 
deeper  and  deeper  every  year,  using  manure  in  proportion  to  the 
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amount  of  sterile  sub-soil  exposed.  Then,  when  a  depth  beyond 
which  it  does,  not  pay  to  go  has  been  reached,  we  invite  farmers  to 
report  to  us,  and  describe  the  nature  of  the  soil  and  sub-soil. 

Clovee  as  a  Fertilizer. 

Mr.  E.  P.  Myers,  of  Franklin,  Indiana,  reports  favorably  on  the 
use  of  clover  as  a  manure. 

Mr.  Horace  Greele3\ — That  fact  may  now  be  taken  as  pretty  well 
established.  The  practical  difficulty  with  a  great  many  soils  is,  they 
are  too  poor  to  grow  the  first  crop  of  clover,  so  nothing  can  be  obtained 
without  considerable  manure  that  is  worth  turning  under. 

Mr.  "W.  S.  Carj^enter. — Clover  is  an  excellent  manure  for  lands 
remote  from  the  barns,  and  places  where  little  compost  can  be  had. 
So  also  for  hill  tops  and  inaccessible  fields.  They  can  be  greatly 
benefited  by  plowing  under  two  crops  of  clover.  There  is  no  great 
extent  of  land  in  this  country  too  poor  to.  afford  some  clover.  Get 
even  a  small  growth,  turn  it  under,  and  sow  again  on  the  sod. 

Apple  Tree  Worms. 

Mr.  A.  E.  Raymond,  of  Niagara  County,  X.  Y.,  complains  bitterly 
of  these  pests.  He  describes  the  common  canker  worm,  well  known 
in  Isew  England,  and  asks  what  can  be  done  to  rid  farmers  of  this 
pest, 

Mr.  Horace  Greeley. — I  have  long  held  that  every  enemy  of  fruit 
trees  that  burrows  in  the  ground  may  be  successfully  pursued  and 
frequently  exterminated  by  the  proper  use  of  salt.  Fall  plowing  is  also 
a  good  remedy,  if  the  land  is  left  in  ridges.     Freezing  kills  the  eggs.. 

Dr.  I,  P,  Trimble. — The  canker  worm  has  of  late  disappeared 
from  New  England.  Those  who  have  made  its  habits  a  study  say  a 
parasite  comes  and  lays  its  eg^  in  the  egg  or  larva  of  the  worm,  and' 
thus  kills  it.  Birds  are  the  best  friends  of  the  farmer  in  this  respect, 
especially  the  cedar  bird. 

Mr.  Allen. — Some  years  ago  I  had  a  fine  shade  tree  beset  with 
canker-worms.  I  tied  a  rough  rope  or  band  of  common  swingling 
tow  around  the  trunk.  When  a  brisk  wind  blew  them  to  the 
ground,  they  would  make  straight  for  the  trunk  of  the  tree,  but 
could  not  get  over  this  rough  band, 

Mr.  Baldwin. — Iliad  in  my  yard  five  choice  peach  trees  that  ceased 
to  bear,  grew  sickly,  and  had  the  yellows.  I  dug  around  the  roots, 
and  poured  into  the  loosened  earth  a  quantity  of  fish  biine..    In.  a. 

[Inst.]  15 
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week  the  leaves  liad  a  fine,  vigorous  appearance,  the  trees  bloomed 
and  fruited  admirably. 

Mr.  E..  H.  Williams. — It  is  well  understood  on  Long:  Island  that 
salt  kills  the  wire-worm,  and  also  that  it  is  a  special  fertilizer  for  the 
plum.  Some  years  ago  I  knew  of  an  orchard,  near  the  sea.  A  tide 
of  great  violence  flooded  it,  and  every  tree  was  killed  by  the  salt 
water  except  the  plums.     They  were  benefited. 

Plant  Tkuit  Trees. 

Dr.  Wm.  H.  Long,  South ville,  Ky. — There  are  many  farmers,  who 
have  their  entire  capital  invested  in  their  farms  and  necessary  stock, 
who  find  themselves  unable,  without  inconvenience,  to  spare  the 
necessary  amount  to  purchase  trees  for  an  orchard.  Many  of  them 
have  ground  to  spare  for  an  orchard,  and  would  grow  fruit  as  a 
som"ce  of  profit  if  they  could  procure  the  trees.  I  frequently  hear 
the  expression :  "  I  would  like  to  set  out  an  orchard  in  that  field  if  I 
only  had  the  means."  To  this  class  I  would  make  a  few  suggestions. 
Any  man  who  can  spare  a  few  rows  across  his  garden,  or  elsewhere, 
can,  in  three  or  four  years,  have  all  the  fruit  trees  he  wants.  Let  the 
soil  be  good,  and  prepare  it  by  plowing  well.  Either  in  the  fall  or 
spring  will  do  to  plant,  but  the  spring  is  preferred.  Lay  off  in  rows 
four  feet  apart.  If  apple  seed  cannot  be  obtained,  the  cores  of  those 
used  in  the  family  should  be  saved,  or  the  pomace  remaining  after 
making  cider.  Drill  these  thick  in  the  rows  ;  and  if  cores  are  planted, 
mash  every  one  when  planted  with  the  foot.  If  in  the  fall,  they 
«honld  be  covered  pretty  deep ;  but  if  in  spring,  an  inch  is  deep 
enough.  When  they  have  commenced  growing  they  will  require  to 
be  thinned  to  three  inches,  and  transplant  in  missing  places.  Culti- 
vate well  for  two  years,  and  they  are  ready  for  grafting.  In  Febru- 
ary, when  two  years  old,  dig  them  up,  carefully  preserving  the  roots, 
and  bury  them  nicely  in  the  cellar,  or  on  the  north  side  of  a  house  or 
stone  wall.  Select  your  grafts  from  the  best  bearing  trees  in  the 
neighborhood,  taking  the  last  year's  growth  only.  Be  careful  to  get 
a  variety  of  summer,  fall  and  winter  fruit,  and  keep  each  kind  sepa- 
rate and  marked.  Keep  the  cut  ends  covered  with  earth  to  prevent 
drying.  A  good  grafting  wax  is  prepared  by  melting  together  seven 
pounds  of  resin,  one  pound  of  beeswax,  and  one  of  tallow.  Prepare 
your  ground  for  setting  out  the  grafted  roots  by  deep  plowing,  and 
lay  off  rows  four  feet  apart.  Kow,  with  the  wax  prepared  and  a 
shai-p  knife,  you  are  ready.     Anybody  can  graft  who  has  mechanical 
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ingenuity  enongli  to  whittle  a  wedge.  Take  a  few  of  the  clons  of 
one  kind  at  a  time ;  cut  the  brush  or  grafts  Into  pieces  about  five 
inches  long ;  then  cut  the  clon  off  at  the  root,  and  split  it  nicely 
through  the  center  for  about  one  inch  and  a  half.  Take  a  graft,  and, 
beginning  at  a  bud,  make  a  wedge  from  one  Inch  to  an  inch  and  a 
half  long,  with  the  Inner  edge  a  little  the  thinnest ;  the  bud  being  on 
the  outer  edge.  Insert  the  wedge  in  the  split  root,  taking  care  to  let 
the  bark  of  the  wedge  and  root  exactly  come  together,  and  with  the 
wax,  melted  at  hand,  cover  the  split  well ;  in  fact,  hermetically  seal 
the  wound ;  set  out  In  the  deep  rows  as  soon  as  finished,  and  cover, 
leaving  about  two  inches  of  the  graft  above  ground.  They  should  be 
set  about  six  inches  apart,  cultivate  well,  and  in  one  year  many  of 
tlicm  will  be  ready  to  transplant  to  your  proposed  orchard  ;  and  all  of 
them  will  be  ready  in  two  years.  The  ground  occupied  in  raising 
them  will  not  be  much ;  say  you  have  four  rows  across  one  end  of 
your  garden,  ninety  feet  long,  that  will  give  180  trees  to  the  row, 
and  720  in  all ;  or,  if  the  rows  are  only  thirty  feet  long,  they  will 
raise  240  trees. 

Mr.  ]Sr.  C.  Meeker. — To  this  we  add,  that  if  the  ground  is  rich,  and 
the  culture  good,  the  trees  may  be  budded  In  the  fall  of  the  first  year. 
We  would  advise  any  one  who  would  grow  fruit  trees,  to  get  The 
American  Fruit  Cidturist,  by  J.  J.  Thomas.  It  will  be  worth  a 
hundred  times  its  cost. 

Forest-Teee  Planting. 

Mr.  Samuel  Edwards,  Bureau  Co.,  La  Moille,  111. — I  am  glad  to  see 
the  interest  manifested  in  timber  planting  by  the  correspondents  of  the 
Farmers'  Club.  There  is  no  question  of  more  importance  claiming 
the  attention  of  our  people,  particularly  on  the  prairies.  In  1801, 
Henry  Root,  of  Cayuga  Co.,  N.  Y.,  planted  a  nut  of  black  walnut, 
and  eight  or  ten  years  since  he  cut  down  the  tree,  three  feet  in  diame- 
ter. He  lives  in  the  enjoyment  of  a  hale  old  age,  regretting  that  he 
did  not  plant  acres  Instead  of  a  single  nut.  The  white  maple  is 
probably  the  most  valuable  of  all  tlie  rapid  growing  trees.  Lombardy 
poplar  grows  readily  f^om  cuttings  a  foot  long,  planted  early  in  the 
spring,  in  well  prepared  soil,  and  the  dirt  pressed  firmly  at  the  lower 
end,  at  least  two-thirds  in  the  ground,  as  do  all  the  poplars,  including 
Cottonwood  and  the  willows.  Silver  poplar  is  valuable  as  a  street 
tree,  and  for  play  grounds  of  school-houses.  Black  walnut,  butter- 
nut, chestnut,  hickory  nut  and  the  oaks  are  propagated  by  getting 
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the  nuts  in  tlie  fall,  before  they  are  dry ;  mix  in  layers  witli  dirt,  at  a 
dejDth  allowing  all  to  freeze,  plant  in  April  as  soon  as  the  ground  is 
in  good  condition,  cover  as  deep  as  the  diameter  of  the  nut,  either 
when  they  are  to  remain  or  in  nursery  rows,  to  be  taken  up  and 
buried  the  next  winter,  secure  from  frost.  By  cutting  one-half  of 
the  tap  roots  at  one  year,  lateral  roots  put  forth  more  abundantly, 
and  the  trees  are  more  successfully  transplanted  in  after  years  than 
otherwise  would  be  the  case.  It  is  to  be  hoped  that  this  class  of 
trees  will  receive  immediate  attention  by  planters  on  the  prairies, 
and  wherever  timber  is  scarce,  as  they  are  indispensable,  and  require 
a  comparatively  long  period  to  mature.  As  to  evergreens,  the  day 
is  at  hand  when  they  are  to  be  planted  all  over  the  prairies  as  shelter 
belts  for  buildings,  stock  yards  and  gardens.  A  double  or  triple-row 
screen  is  equal,  as  a  protection  from  the  winds,  to  a  stone  wall  of  the 
same  height.  Foreign  varieties,  until  recently,  have  been  imported 
from  Europe.  Often  a  great  part  were  fatally  injured,  and  of  four 
importations  made  ^by  myself,  only  one  was  successful.  They  are 
now  grown  in  this  country.  The  great  secret  in  handling  evergreens 
is,  to  kee^  the  roots  constantly  moist. 

Cultivating  Peach  Okcharbs. 

Mr.  Wm.  Abernathy,  Pontoosuc,  111.,  writes  that  some  years  ago 
he  planted  a  peach  orchard  with  choice  varieties,  and  gave  the  very 
best  cultivation,  but  they  made  such  a  rapid  growth  that  in  the  third 
winter  they  were  killed  to  the  ground.  Cutting  oft'  the  old  trunk 
eight  inches  above  the  ground,  they  sprouted  up  and  made  thrifty 
trees.  Hence  he  thinks  cultivation  injurious,'  and  he  keeps  his 
orchard  in  blue  grass  with  the  best  results.  Now  it  is  understood 
among  peach  growers  that  for  market  purposes  there  can  be  no  suc- 
cess by  this  method,  though  one  may  have  abundance  for  family  use, 
and  even  sell  some.  The  proper  way  is  to  give  high  cultivation  from 
the  opening  of  the  season  to  the  first  of  August,  and  then  stop,  that 
the  buds  may  mature  and  not  be  pushed  ofi^by  the  abundance  of  sap, 
and  particularly  that  the  wood  may  harden  so  as  to  go  tlirough  the 
winter,  whatever  may  be  the  climate.  It  is  probable  that  our  friend's 
failure  arose  from  fall  cultivation,  which  give  a  strong  growth  up  to 
the  time  of  frost ;  the  trees  A\'ere  filled  with  sap,  and  they  had  no 
more  chance  of  living  than  a  hill  of  green  corn. 

Toward  the  close  of  the  session,  Mr.  Rufus  Nutting,  secretary  of 
the  Vermont  Agricultural  Society,  was  introduced,  and  he  read  a 
long  paper  on  the  value  of 
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Farmers'  Clubs. 

After  alluding  to  the  fundamental  and  perpetual  character  of  the 
agricultural  interest,  Mr.  Nutting  proceeded  as  follows : 

"  I  would  fain  saj  something  to  arouse  you,  fellow-farmers,  to  a 
sense  of  your  situation  and  responsibility,  to  lead  you  to  magnify 
your  calling  and  make  it  honorable,  more  honorable,  most  honorable. 
To  this  end  I  would  enforce  upon  you  the  importance  of  recommend- 
ing the  organization  and  sustaining  of  farmer's  clubs  or  farmers' 
lyceums  in  all  parts  of  the  country,  I  know  of  no  means  by  which 
so  great  and  good  effects  can  be  produced  with  so  little  expense  of 
effort  and  money.  The  reports  of  the  American  Institute  Farmers' 
Club  constitute  one  of  the  great  attractions  of  those  papers  whicb 
regularly  publish  them  to  a  great  proportion  of  their  country  readers, 
and  they  are  often  referred  to  as  authorit}'  upon  disputed  points. 
While  this  Club,  I  suppose,  exists  chiefly  if  not  wholly  for  agricul- 
tural improvement,  I  think  country  clubs  should  have  other 
objects  as  elements  of  pei'manency  and  interest.  As  an  illus- 
tration of  my  views,  I  will  mention  the  "  Randolph  Farmer's 
Lyceum,"  which  was  organized  six  years  ago,  by  the  persist- 
ent efforts  of  one  man,  with  thirteen  members,  and  has  continued  till  it 
now  numbers  over  100  members,  with  continually  increasing  interest 
and  usefulness.  Its  objects  are,  the  acquisition  and  dissemination  of 
agricultural  knowledge;  promotion  of  acquaintance,  and  friendsliip 
among  townsmen ;  personal  improvement  in  thinking,  reading, 
writing,  and  speaking;  improvement  of  farms,  buildings,  imjilements 
and  stocks.  All  other  subjects  excluded.  Its  good  effects  are  very 
perceptible  in  the  increased  spirit  of  inquiry  and  investigation  wliicli 
exists;  the  greater  number  of  agricultural  books  and  periodicals 
read;  the  better  employment  of  spare  time  in  reading  and  writing, 
rather  than  in  indolence  and  vice ;  the  increased  willingness  of 
farmers'  boys  to  stay  at  home,  insteadof  hurrying  ofi'  to  the  city  for 
other  business;  in  the  greater  readiness  to  make  experiments  \\\  all 
departments  of  farming,  believing  that  all  but  divine  knovrledge  is 
the  result  of  experiment ;  the  improved  appearance  of  farms  and  farm 
buildings;  the  better  adaptation  and  construction  of  buildings  to  the 
ends  sought;  the  improvement  of  all  kinds  of  farm  stock;  the 
increased  amount  of  barn  manure  made  and  stock  kept ;  the  increased 
fertility  of  the  soil;  the  better  quality  and  greater  number  of  labor- 
saving  implements ;  the  good  will  and  kind  feeling  promoted  among 
the    members  ;    the    development    of   dormant    energies ;    powers 
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of  thinking,  reading,  writing,  speaking,  and  influence  not  before 
supposed  to  exist.  No  one  acquainted  with  the  facts  can  question 
that  these  and  similar  benefits  have  resulted  from  the  existence 
of  this  institution  for  the  last  six  years,  at  an  annual  expense 
to  each  member  of  about  eight  cents.  The  results  have  not  been 
confined  to  those  only  who  have  attended  the  meetings,  an  indirect 
influence  has  been  operating  through  the  whole  vicinity,  the  efiects 
of  which  many  years  cannot  obliterate.  I  know  of  no  reason 
why  similar  eflects  would  not  result  from  a  similar  institution,  so 
long,  in  almost  any  other  locality.  One  or  two  etiicient  men,  with 
a  proper  understanding  of  the  case,  to  act  as  engineers,  always  on 
hand,  with  fuel  for  fire,  lubricating  oil,  and  tools  for  repairs,  is  all 
that  is  wanted.  As  an  indication  of  what  is  done  at  our  weekly 
meetings  from  November  to  April,  the  following  have  been  among 
the  subjects  of  orations,  essays,  impromptus  or  discussions,  the  past 
season  :  Butter  factories  ;  Fall  v.  spring  plowing  ;  General  and 
specific  agriculture  ;  Importance  of  extempore  speaking ;  Farming 
then  and  now  ',  Latent  powers  of  man  ;  Beast  and  soil ;  The  potato 
crop ;  Best  manner  of  feeding  stock  in  the  fall ;  Who  is  the  best 
farmer  ?  Wintering  sheep ;  Application  of  machinery  to  farming ; 
Will  book-farming  pay  ?  Influence  of  agriculture ;  Horse-rakes ;  Shall 
we  sell  our  surplus  feed  or  buy  stock  to  consume  it  ?  Wintering  stock 
and  feeding  cobs ;  Efiects  of  farming  upon  the  disposition  ;  Advan- 
tages of  warm  stables  ;  What  kind  of  stock  is  most  profitable  ;  Barn 
building  ;  Farm  fences  ;  What  stock  improves  the  farm  most  ?  The 
comfort  of  farm  stock  ;  The  hay  crop  ;  Irish  forming ;  Stock  raising ; 
Soiling  ;  Uses  of  wrinkles  on  sheep  ;  Maple  sugar  making ;  Bee  cul- 
ture ;  Fruit  raising ;  Farmers'  pumps ;  Objects  and  construction  of 
barns  ;  Raising  calves ;  Making  farmers'  homes  attractive ;  Best 
method  of  keeping  cows ;  Haying  implements ;  How  to  make  boys 
love  farming ;  Ventilation  of  stables  ;  Best  kind  of  fruit. 

Now,  gentlemen,  by  reason  of  your  central  position  and  connec- 
tion with  great  journals  your  power  to  influence  public  opinion  on 
this  subject  is  very  great.  You  can  promote  this  fundamental  inter- 
est of  society  in  a  remarkable  degree  by  suggestions  made  at  the 
right  time  and  in  the  best  way  to  the  communities  which  your  jjro- 
ceedings  reach.     Will  you  do  it  ? 

Mr.  Carpenter. — This  organization  of  which  our  visitor  from 
Yermont  has  so  high  an  opinion,  and  perhaps  not  without  reason,  is 
now  twenty-eight  years  old.     It  was  organized  in  the  year  1840,  by 
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Mr.  TVakeman,  wlio  had  witnessed  the  good  effects  of  such  organiza- 
tions in  England  and  on  the  Continent.  We  originally  met  in  the 
old  cit  J  hall  and  removed  here  soon  after  the  completion  of  this  noble 
edifice-.  Other  clubs  have  sprung  up  all  over  the  country,  modeled 
after  this  and  encouraged  by  the  success  that  has  attended  our  efforts, 
to  draw  out  and  lay  before  the  county  opinions,  experiments  and 
discussions  on  agricultural  topics.  There  are  more  than  a  thousand 
such  clubs  in  various  parts  of  the  land,  and  there  can  be  no  doubt  as 
to  the  signal  and  permanent  good  that  flows  from  them. 

Hand  Hoe  and  Corn  Planter. 

This  combination,  exhibited  by  Mr.  Sogg,  the  patentee,  consists  of 
a  capped  tin  vessel  holding  a  pint  or  more,  fitted  at  the  head  of  a 
hollow  hoe  handle.  In  holding  it  the  uppermost  hand  rests  on  a 
spring  moved  by  a  slight  motion,  so  that  a  given  number  of  kernels, 
as  five,  can  be  instantly  released.  They  run  down  the  inside  of  the 
handle  and  fall  just  where  the  planter  wishes  them  to.  It  was  left 
with  the  Secretary,  who  will  have  it  tested  in  the  cornfield  and  pro- 
perly reported  on. 

Adjourned. 


May  26,  1868. 

Mr.  Nathais:  C.  Ely  in  the  Chair ;  Mr.  John  W.  Chajebeks,  Secretary. 
Southern  Illinois. 

A  letter  was  read  from  E.  Iv.  Grifiin,  Equality,  111.,  an  old  corre- 
spondent of  the  club.  This  is  not  a  new  country.  Equality  is  sit- 
uated on  an  ancient  road  leading  from  Shawneetown  to  St.  Louis, 
and  is  reached  by  boats  in  the  winter  and  in  times  of  flood,  being  on 
the  Saline  river.  A  railroad  is  to  be  built  to  the  Illinois  Central. 
There  are  beds  of  coal  and  salt  wells,  where  sufficient  salt  is  manu- 
factured to  supply  the  surrounding  country.  It  is  a  good  fruit  region, 
and  peaches  have  not  failed  for  four  successive  years.  Clover  and 
grass  do  well,  and  winter  wheat  is  a  sure  crop.  Small  farms,  with 
log  buildings,  can  be  bought  from  ten  dollars  to  fifteen  dollars  an 
acre.  Money  always  commands  ten  per  cent  interest,  with  good 
seeurity.  Wages  are  low.  Poor  people  in  country  places  live  by 
renting  land ;  but  we  have  too  many  of  this  class.  Snow  drifts  are 
unknown  ;  musquetoes  seldom  annoy ;  the  fever  and  ague  is  running 
out ;  consumption  uncommon.  It  is  not  a  good  place  for  doctors  or 
lawyers ;  and,  being  clad  with  a  good  conscience,  we  are  not  impres- 
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sible  to  high  priced  eloquence.  We  are  sociable.  Sunday  visiting  is 
common,  and  tolerated  by  the  most  religious.  In  public  dinners  we 
are  not  excelled ;  and  none  are  despised  because  they  corae  in  ox 
wagons,  or  clad  in  homespun.  If  we  have  little  wealth,  it  is  not 
owing  to  a  want  of  ability  that  we  do  not  acquire  it.  Our  women 
are  ignorant  of  French  inventions.  They  glory  in  bearing  fruit,  and. 
are  proud  of  it.  ^ 

The  Impoetance  of  Planting  Corn. 

Hr.  Solon  Robinson,  referring  to  an  article  in  the  Tribune,  from 
which  he  differed  in  opinion,  said  he  wished  to  call  the  attention  of 
farmers  now  to  the  importance  of  getting  in  just  as  much  corn  as 
possible.  As  a  nation,  we  shall  need  more  food  next  fall,  and  every 
acre  planted  in  corn  is  so  much  more  toward  the  bread  supply. 

Some  discussion  followed  as  to  the  latest  date  for  profitable  corn 
planting.  Mr.  S.  Edwards  Todd  said  one  year  he  planted  on  the 
26th  of  June,  and  made  just  as  good  corn  and  as  much  of  it  as  from 
that  planted  on  the  26th  of  May.  Others  said  they  would  not  plant 
after  the  15th  of  June.  Others  said  it  makes  much  difference  whether 
the  corn  is  planted  in  poor  or  rich,  warin  land  ;  that  corn  is  a  tropical 
plant  and  loves  hot  sun,  and,  in  favorable  soils,  will  come  on  and 
mature,  yielding  a  full  crop  though  planted  as  late  as  the  middle  of 
June. 

Mr.  J.  B.  Lyman  then  proposed  the  following  resolution,  as  a  formal 
exj)ression  of  the  views  of  the  club  on  a  subject  of  mucli  importance : 

'■'■  Besolved,  by  the  American  Institute  Farmers'  Club,  That,  in 
view  of  the  peculiarities  of  the  present  season,  and  the  great  ii/ipor- 
tance  of  supplying  our  market  with  an  abundance  of  food,  we  recom- 
mend to  the  farmers  of  this  country  generally  to  plant  this  spring  as 
large  crops  as  possible  of  Indian  corn,  and  that  little  risk  of  a  mature 
crop  on  well  prepared  land  is  taken  by  planting  corn  any  time  before 
the  middle  of  June." 

Mr.  Solon  Rolnuiion. — I  hope  that  resolution  will  pass  the  club. 
Of  course,  it  is  understood  that  it  relates  to  tlie  region  near  New 
York  city.  We  are  not  recommending  the  people  of  Florida  or  Texas 
to  plant  corn  at  a  time  when  they  sometimes  have  roasting-eai*s. 
But  in  the  north,  and  especially  the  northeast,  we  take  this  mode  of 
expressing  our  conviction  that  the  material  prosperit}'  of  our  people, 
and  the  comfort  of  the  poor,  will  be  promoted  by  large  crops  of  Indian 
corn ;  and  therefore  we  say  to  the  farmers,  plant  more  corn  than  you 
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at  first  planned  for,  find  if  in  the  press  of  spring  work,  or  by  reason 
of  unusual  rains  and  cold  weather,  you  cannot  get  it  into  the  ground 
earlier  than  the  middle  of  June,  plant  then  at  her  than  not  at  all. 

Mr.  N.  C.  Meeker. — The  article  referred  to  took  into  view  the  whole 
country,  and  in  particular  the  great  corn  region  of  the  west,  not  the 
seaboard  wl:ere  they  raise  little  corn.  To  secure  a  fair  crop  in  the 
west,  where  large  fields  are  planted,  it  is  of  the  utmost  importance  to 
plant  early,  in  order  that  the  crop  may  be  laid  by  before  the  wheat 
and  grass  crops  require  attention ;  for  if  work  is  demanded  from 
each  at  the  same  time,  one,  at  least,  must  go  by  default,  or  at  the  best 
all  will  sufler.  There  is  no  such  thing  as  having  a  prosperous  season 
in  the  corn  region  of  the  west  if  corn  cannot  be  planted  before  the 
1st  of  June.  Still,  corn  may  be  raised  if  planted  even  so  late  as  the 
1st  of  July ;  but  this  must  be  on  quick,  warm  soil.  This  has  no 
reference  to  the  great  crop  of  the  country  on  which  much  food  other 
than  bread  depends. 

Mr.  Horace  Greeley. — I  am  in  favor  of  the  resolution  ofiered  by 
Mr.  Lyman,  especially  if  the  words  are  so  modified  as  to  convey  the 
idea  that  in  late  planted  corn  the  ground  should  be  rich  and  the  field 
well  prepared  for  seed,  so  that  no  delay  or  back-set  be  sufiered.  But 
I  would  urge  our  farmers  not  so  much  to  planting  area  as  to  better 
cultivation  and  getting  more  from  an  acre.  I  move  over  some  portion 
of  the  west  almost  every  year,  and  I  oan  see  the  corn  getting  smaller 
every  year.  On  an  average  the  cornfields  of  Iowa  aiid  Illinois  do  not 
look  better  while  growing,  or  show  bigger  stubble  when  cut  than  the 
cornfields  of  New  Jersey  or  Connecticut. 

Mr.  A¥m.  Lawton.— I  shall  vote  for  the  resolution,  for  it  conveys  a 
timely  and  important  hint  to  the  whole  farming  comraunity.  But  we 
cannot  be  understood  as  prescribing  the  best  date  for  corn  planting 
for  the  whole  country.  I  have  raised  excellent  corn  where  the  field 
was  not  planted  till  the  3d  of  June. 

Mr.  Theo.  C.  Peters,  of  Western  ISTew  York. — In  our  country  we 
often  make  good  crops  of  corn,  planting  after  the  10th  of  June.  In  a 
trip  whicli  I  have  made  of  late  to  the  west,  I  saw  no  signs  of  a  scant 
crop  of  corn,  but  there  is  no  danger  of  planting  too  mucli,  and  I  hope 
the  resolution  will  pass. 

Upon  vote  taken  the  passage  of  the  resolution  was  decided 
unanimous. 
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Florida. 

Mr.  Solon  Kobinson,  read  the  following  paper  as  an  answer  to 
many  inqniries :  "  H.  D.  Dickey,  Bedford,  Cuyahoga  county,  Ohio, 
says  several  families  wish  'to  emigrate  to  Florida,  if  they  can  gain 
sufficient  information  in  regard  to  the  heat  of  summer.  That  seems, 
also,  to  be  a  leading  question  M'ith  all  who  write  me,  none  of  whom 
can  I  answer  privately.  The  labor  is  too  much  for  my  strength.  If 
the  writers  knew  how  little  power  I  have  for  all  my  necessary  labor, 
they  would  not  tax  me  to  greater  exertion.  The  climate  is  no  hotter 
nor  harder  to  bear  in  Florida  than  in  New  York,  only  it  is  longer 
continued,  and  Northern  people,  before  they  learn  enough  to  suit 
themselves  to  the  new  condition  of  things,  are  apt  to  suffer.  All 
tropical  climates  are  enervating.  Florida  is  not  an  exception,  but  it 
is  not,  generally  speaking,  a  sickly  region  ;  yet  immigrants  should 
exercise  common  sense  in  their  locations,  and  keep  on  dry  land,  and 
build  their  houses  in  pine  woods,  but  never  in  a  jungle  of  shade, 
which  keeps  the  house  damp  in  the  rainy  season,  which  is  the  warm- 
est and  most  sickly.  The  heaviest  work  must  be  done  in  winter  and 
spring ;  the  least  in  July,  August  and  September.  A  farmer  has 
eight  or  nine  good  months,  and  if  he  lives  there  as  he  does  here,  and 
exercises  proper  care,  he  will  live  longer  and  more  healthy,  on  the 
average,  and  far  more  comfortably  than  it  is  possible  for  any  man  to 
live  here. 

I  wish  people  would  try  to  learn  that  Florida  is  a  wilderness ;  the 
most  so  of  any  of  the  States.  It  is  a  newly  discovered  country.  It 
has  been  only  open  to  civilization  two  or  three  years.  The  State 
owns  a  vast  portion  of  the  wild  lands.  The  price  is  fifty  cents  an 
acre.  The  United  States  land  is  $1.25,  or  next  to  nothing  to  the 
actual  settler.  The  Florida  Eailroad  Company,  Fernandini  to  Cedar 
Keys,  gives  land  to  actual  settlers.  Farms  can  be  frequently  bought 
for  less  than  cost  of  improvements,  from  live  dollars  to  fifty  dollars 
an  acre.  If  you  want  a  choice  location  on  the  banks  of  the  St.  John's, 
with  a  good  house  and  a  bearing  orchard  of  orange  trees,  you  will  have 
to  pay  a  moderately  high  price.  Good  wild  lands  in  large  tracts,  on 
the  river,  can  be  bought  at  six  dollars  to  sixteen  dollars  an  acre.  Any 
where  near  that  river  is  a  good  place  for  northern  immigrants  to 
locate  "  for  gardening  purposes,"  or  any  other  purpose.  The  safest, 
most  profitable,  cultivated  crop,  in  ni}^  opinion,  is  sugar  cane.  It 
ripens  as  well  on  the  St,  John's  as  it  does  in  Cuba.     The  land  is  not 
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generally  so  rich  as  the  sugar  estates  of  Louisiana,  but  more  profita- 
bly worked,  and  yield  greater. 

"What  facilities  for  getting  produce  to  market  ?  is  an  oft -repeated 
question.  I  answer :  Steamers  from  St.  John's,  three  times  a  week, 
to  Savannah  and  Charleston,  and  thence  by  sea  to  Kew  York ;  or 
daily  cars  from  Jacksonville,  express  to  IS'ew  York  in  less  than  four 
days.  Fruits — What  sort  succeeds  best?  Oranges,  figs,  apricots, 
nectarines,  peaches,  plums,  bananas,  and  several  other  fruits  succeed 
admirably.  Wheat  f  l^ot  cultivated.  I  am  told  it  has  been  grown 
successfully  in  the  upper  part  of  the  state.  Bice  ?  Yes,  upon  suita- 
ble land,  which  is  abundant,  and  not  very  good  for  other  crops. 
Corn  ?  Yes,  small  yield ;  generally  ten  or  fifteen  bushels  per  acre, 
with  no  hoeing,  and  manure  none.  Potatoes  f  Yes,  delicious.  I  ate 
as  fine  ones  as  I  ever  tasted,  on  the  first  of  March,  at  the  Putnam 
house,  Palatka,  which  I  saw  dug  that  day.  The  seed  was  planted  in 
I*^ovember.  Tomatoes  were  abundant  in  the  same  garden.  Uov) 
will  it  answer  to  go  viith  only  a  small  capitnl  f  Just  as  well  as  into 
any  other  new  country  ;  inconvenient,  but  not  impossible.  Mechanics? 
Plenty  of  work,  good  wages,  and  no  more  difficulty  about  pay  than 
in  any  other  country.  The  demand  for  cai-penters  at  Jacksonville  is 
strong.  History.  "Where  can  I  get  a  good  one  of  Florida  ?  is  one 
for  sale  that  I  know  of.  J.  S.  Adams  of  Jacksonville  is  writing  a 
pamphlet,  "  Infonnation  for  Immigrants."  The  Gulf  side,  how  is 
that  ?  Good,  but  I  prefer  the  Atlantic  side,  and  close  connection 
with  northern  cities,  du'ect  by  rail  and  sea.  Route  from  Ohio  to 
Florida.^  and  Cost.  The  question  is  too  indefinite.  Ohio  is  a  great 
State.  So  is  Florida,  it  is  considerably  larger  than  Ohio,  and  the 
routes  to  the  difierent  portions  are  entirely  distinct.'  The  cost  by 
rail,  jSTew  York  to  Jacksonville,  forty  dollars.  It  is  less  by  steam, 
and  still  less  by  wind.  To  get  from  Jacksonville  to  the  west,  the 
easiest  way  is  hard.  You  would  find  it  equally  so  to  get  to  Pensa- 
cola ;  worse  than  a  journey  back  to  Xew  York.  From  Southern 
Ohio  to  the  Gulf  side  of  Florida,  go  via.  Xew  Orleans.  To  the  east 
side,  via  Xashville  and  Savannah,  or  via  ISI^ew  York,  Philadelphia, 
Baltimore,  or  "Washington. 

Investing  Capital  in  FLOEroA. 

"  Is  it  safe  ? "  Yes,  perfectly.  "William  B.  Harkness,  Philadelphia, 
says  he  could  get  men  to  aid  him  in  establishing  a  plantation  in 
Florida,  if  they  could  be  satisfied  it  was  safe,  as  he  has  had  experience 
in  Texas,  which  the  war  compelled  him  to  abdicate. 
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I  repeat,  it  is  safe ;  and  in  a  few  years  nearly  all  the  capital  and 
most  of  the  population  on  the  St.  Johns  will  be  northern.  The  labor- 
ing portion  of  Florida,  have  no  money.  The  great  want  is  capital, 
and  brains  to  direct  it.  The  day  of  great  plantations,  however,  is  past. 
They  must  be  broken  up  and  farming  substituted.  And  men  must 
learn  to  work.  At  present,  where  200  bushels  per  acre  of  sweet 
potatoes  grow  with  but  little  labor  to  cultivate,  and  none  to  preserve 
over  winter,  families  are  destitute  half  the  time. 

"  Shall  I  take  my  Family  ? " 

Three  brothers,  with  about  $1,500  joint  capital,  wish  to  go  from 
this  city  and  start  a  place  in  Florida,  if  they  can  do  so  upon  that 
capital,  but  they  propose  to  leave  their  families  here  until  they  make 
something  to  support  them  there.  That  would  be  a  fatal  mistake. 
Go  on  board  a  sailing  vessel  in  October,  and  to  Jacksonville.  Rent 
a  house  there  until  you  can  get  one  in  the  woods,  and  start  a  garden, 
pigs,  poultry,  and  have  a  cow.  In  March  you  will  begin  to  live  from 
your  own  land.  Ton  will  have  a  hard  first  3'ear,  and  pleasant  homes 
after  that.  You  may  buy  or  rent  an  improved  place,  and  grow  some- 
thing to  sell  the  first  season.  Don't  be  discouraged  if  you  do  not.  If 
you  do  not  take  your  families  with  you,  it  is  doubtful  whether  you 
will  stay  long  enough  to  know  whether  the  statement  is  true  that  you 
refer  to — that  is,  that  one  man  sold  ^22,000  of  garden  truck  from 
fifteen  acres  on  the  St.  John's.     I  do  not  doubt  its  truth. 

To  an  inquiry  of  Mr.  Lyman  as  to  the  age  of  orange  trees,  Mr.  Solon 
Kobinson  said  that  previous  to  the  great  frost  of  1855,  which  killed 
the  trees,  there  were  some  which  had  been  in  bearing  one  hundred 
years.  Mr.  Fuller  said  that  there  were  some  orange  trees  in  botanical 
gardens  in  France  which  were  400  years  old.  Mr.  Robinson  then 
spoke  of  peach  trees,  saying  that  they  grow  to  enormous  size,  are 
free  of  disease,  and  they  bear  so  abundantly  that  the  fruit  is  fed  to 
the  hogs,  while  the  people  are  so  lazy  that  they  get  dried  peaches 
from  !New  York. 

Mr.  IST,  0.  Meeker. — I  would  like  to  inquire  what  is  the  prospect 
of  the  posterity  of  the  northern  people  going  to  that  country.  Are 
they  not  likely  to  become  enervated  by  the  climate,  and  in  the  end 
equally  worthless  ? 

Mr.  Robinson  mentioned  the  names  of  several  gentlemen  from  the 
north  who  have  been  there  S'jme  twenty,  and  others  a  less  number  of 
years,  but  their  families  had  not  degenerated.  '  Whether  they  were 
farming  or  in  business  and  living  in  towns,  he  did  not  state. 
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The  Hon.  T.  Peters,  of  western  ISTew  York,  having  spent  tlie  winter 
in  Florida,  said  that  there  were  great  advantages  for  a  poor  man 
there,  since  he  has  few  or  no  preparations  to  make  for  the  winter. 
The  best  business  to  engage  in  is  gardening.  The  raising  of  Irish 
potatoes  and  sugar  will  be  very  profitable. 

The  reporter  must  add  that  folks  may  have  another  fact,  that  he 
has  a  family  for  next  door  neighbors  who  have  lived  in  Florida  for 
several  years,  on  the  St.  John's  river,  and  they  state  that  there  is 
such  an  immense  number  of  fleas  in  the  sand,  that  if  one  undertakes 
to  carry  a  measure  of  sand  a  half  a  mile,  a  considerable  portion  will 
hop  away — and  this  at  all  seasons. 

A  Display  of  Pine  Cones. 

Mr.  J.  E.  Warren,  lately  from  CalifQmia,  late  editor  of  the  Wool 
and  Stoch  Journal,  was  then  introduced,  and  laid  before  the  Club 
numerous  and  remarkable  specimens  of  pine  cones  and  pine  seed  from 
California.  He  showed  the  cone  of  the  Pinus  Colteri  obtained  on 
the  peak  of  Mount  Diabolo,  and  of  the  Pinus  Sabiniana  found  in  the 
same  difficult  height.  The  cones  of  the  sequoya  gigantea  or  mam- 
moth pine,  are  remarkable  for  their  small  size.  They  are  not  so  big 
as  a  hen's  e^g,  while  the  cones  of  the  colteri,  the  sabiniana  and  the 
sugar  pine  and  the  ponderosa  are  all  of  great  size,  some  over  two  feet 
in  length.  He  had  found  a  few  specimens  of  the  P.  Bractiati,  very 
rare  and  almost  impossible  to  be  obtained  on  account  of  the  enormous 
grizzly  bears  which  infest  the  remote  and  lonely  peaks  where  tbey 
grow. 

Inventions. 

Mr.  K.  Nutting,  of  Eandolph,  Yt.,  showed  an  improved  fanning- 
mill  and  separator,  which  was  operated  in  the  club  room,  and  excited 
much  interest.  His  explanation  of  its  workings  was  accompanied  by 
some  excellent  remarks  on  the  importance  of  sowing  good  seed,  and 
good  seed  only.  He  thinks  we  should  be  as  careful  of  kinds  and 
qualities  in  the  seed  of  grain  as  in  the  breeding  of  cows  and  horses. 
His  invention  enables  the  farmer  to  do  this  by  giving  him  a  screen 
in  his  fanning-mill,  which  will  divide  the  best  grain  from  such  as  is 
inferior  and  unfit  to  be  sowed,  and  also  all  seeds  of  weeds,  while  it  is 
at  the  same  time  a  cheap,  practical  fanning-mill,  costing  the  farmer 
but  forty  dollars. 

A  model  of  Warner's  sulky  revolving  rake,  made  by  H.  Fay  &  Co., 
of  North  Williston,  Yt.,  was  shown  and  commented  upon  by  Mr.  S. 
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E.  Todd.     It  works  easily,  is  readily  transported,  and  is  not  readily 
broken,  and  can  be  repaired  on  the  farm. 

Hand  Corn  aitd  Seed  Planter. 
"Williams  &  Merrick,  Sebeck,  Maine. — This  has  a  small  seed-box 
fastened  to  the  neck  of  the  hoe,  and  a  slide  along  the  handle,  by 
which,  a  valve  is  opened  and  closed  ;  and  there  are  metallic  blocks  of 
various  sizes,  for  different  kinds  of  seeds  to  pass  through.  It  was 
given  to  Mr.  N.  C.  Meeker  for  trial. 

Fence  Posts. 

Mr.  II.  Stewart,  Sherwood,  Iowa,  stated  that  there  is  no  difference 
in  durability  where  posts  are  set  top  or  butt  down ;  it  is  more  impor- 
tant to  have  good  material,  and  this  is  to  be  had  in  the  butt,  not  in 
the  top  of  the  tree, 

Islw  II.  Greeley. — I  wish  to  state  precisely  why  posts  should  be  set 
with  the  top  down.  The  construction  of  the  fibers,  grains  and  pores 
of  the  wood  is  such  as  to  absorb  moisture.  Now  if  the  top  is  set 
down  the  structure  is  reversed ;  and  posts,  I  do  not  say  of  all,  but  of 
many  kinds  of  wood,  will  last  longer  by  being  set  top  down,  thus 
rei>elling  moisture. 

Mr.  A.  S.  Fuller  could  understand  this,  if  it  were  not  a  ftict  that 
when  live  wood  is  reversed  the  sap  will  rise  in  an  opposite  directio:i, 
as  is  tlie  case  with  cuttings.  The  onl}-  question  is  whether  dead 
wood  will  act  in  the  same  way.     I  think  it  will. 

Beep  Plowing. 
Mr.  Wm.  P.  Passmore,  Fainsville,  Chester  county,  Pa. — Tlie  bare 
fact  that  we  do  sometimes  dig  materials  from  the  bottoms  of  wells 
that  prove  on  exi)osure  more  fertile  than  tlie  soil  above,  is  not  evi- 
dence that  the  subsoil  is  always  of  like  character.  It  has  so  occurred 
in  my  experience.  When  a  boy,  working  for  my  father,  who  was  a 
great  admirer  of  Judge  Buel,  and  The  Cidtivator  of  years  ago,  we 
set  a  bar  shear  plow  built  expressly  for  two  pair  of  stout  cattle,  at 
twelve  inches  deep,  and  kept  that  depth  throughout  the  field.  The 
result  was  a  very  inferior  crop,  and  some  disappointment.  I  waited 
to  see  the  improvement,  but  to  my  eye  the  damage  was  ]ilain  more 
years  than  friend  Quinn  has  been  plowing  in  Jersey.  Keither  is  it 
true  that  the  system  of  farming  pursued  in  those  days  has  produced 
the  evil  consequences  attributed  to  shallow  plowing,  such  as  short, 
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unhealthy  growth,  insect  ravages,  and  diminisliecl  average  crops.  I  am 
tired  of  this  poor-mouthed  croaking.  One  "would  think  from  the  tenor 
of  our  modern  papers  that  the  present  farming  community  are  a  mis- 
erable set  of  thriftless  blockheads,  and  that  even  our  wives  could  not 
make  a  cup  of  coffee  or  cook  a  steak.  The  trutli  is  our  system  has 
doubled  and  trebled  the  produce  of  Chester,  Delaware,  and  Kew 
Castle  counties,  and  advanced  the  price  of  land  from  eighteen  dollars 
per  acre  to  $150  and  on  upward.  That  system  is  generally  practiced 
in  these  parts  to-day,  and  is  founded  on  a  seven-field  course,  first : 
Corn,  with  lime  applied  in  quantity,  and  manure  as  suited  the  fancy 
of  the  applicant,  mostly  forty  bushels  per  acre,  spread  the  fall  pre- 
ceding. Second.  Oats,  barley  or  potatoes,  or  all  of  them,  followed 
in  the  fall  by  wheat,  with  all  the  manure  that  could  be  made  on  the 
farm  and  seeded  to  grass,  which  was  often  allowed  an  annual  dressing 
of  one  and  a  half  bushels  plaster  per  acre,  until  that  field^s  turn  came 
again  for  corn.  Some  farmers  had  other  resources  than  the  barnyard 
for  manure,  but  the  great  improvement  of  this  section  of  country 
has  been  effected  under  this  system  of  culture,  and  by  men  nearly 
all  advocates  of  deep  plowing.  Yet  oui'  best  famis  are  only 
plowed  eight  inches  deep,  and  this  depth  has  been  gradually 
acquired.  There  are  many  of  'us,  who  are  fast  growing  to  be  old 
farmers,  that  remember  the  sedge  grass  and  rabbit  fields  of  our  boy- 
hood, which  being  brought  under  this  process,  are  now  the  finest 
green  grass  pastures,  and  produce  from  fifty  to  one  hundred  bushels 
of  corn  per  acre.  True,  this  system  was  established  by  our  fathers, 
and  in  the  old  fogy  times,  but  it  has  resulted  in  many  thousand  com- 
fortable, and  even  elegant  homes,  churches,  schools,  mills,  shops,  &c., 
all  built  up  by  this  shallow  system.  For  this  reason  the  Club-should 
pause  before  adopting  friend  Greeley's  recommendation,  to  turn  this 
immense  tract  of  highly  productive  soil  upside  down  two  or  three 
feet  under  ground.  Now  I  never  wrote  where  there  was  danger  of 
being  printed  before,  but  if  thee  would  like  to  see  the  proof  of  these 
things,  write  me  a  note  and  I  will  attend  to  it,  and  if  thee  comes,  I 
will  show  thee  a  broad  extent  of  well-cultivated  country,  an  acre  or 
two  of  old  sedge  grass  yet,  and  some  fine  farms  owned  by  men  who 
started  life  as  farmers  as  bare-handed  as  hands  are  made. 

Mr.  N.  C.  Meeker,  says  that  Mr.  Greeley  is  misunderstood.  Last 
week  he  decidedly  said  that  a  farmer  should  start  with  eighteen  inches 
of  fertile  soil  as  a  capital,  and  he  expressly  disclaimed  advocating  the 
turning  of  barren  subsoil  to  the  surface. 
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Pkuning  Melons. 

Mr.  W.  T.  Parker,  Birmingham,  Erie  comity,  O. — What  have  the 
market  gardeners  to  say  about  pruning  melons  ?  Should  the  vines 
he  pruned,  or  should  only  the  number  of  melons  be  limited  ?  If  we 
are  to  stop  the  vines,  shall  it  be  leaders  or  laterals,  "and  with  plants 
six  feet  apart  how  many  melons  are  allowed  to  a  hill  ? 

Mr.  X.  C.  Meeker.— Market  gardeners  do  not  grow  many  melons, 
as  too  much  space  is  required,  the  proper  distance  being  eight  feet. 
ITor  do  they  thrive  on  heavy  soils.  On  the  Jersey  sands  they  grow 
abundantly,  and  no  attention  is  paid  to  pruning.  This  is  an  old  Eng- 
lish method,  common  to  the  gardeners  of  the  nobility,  and  perhaps 
necessary  in  a  cold  climate  or  under  glass.  There  is  scarcely  a  doubt 
that  if  one  in  this  country  should  take  English  books  for  a  guide  that 
he  would  learn  more  false  than  true  things.  They  may  be  applicable 
in  England — though  we  suspect  some  of  them  to  be  more  vagaries, 
having  their  origin  in  ignorance,  or  in  attempts  at  appearing  wise  in 
the  eyai  of  superiors. 

The  CuRRiiNT  "Worm. 
Mr.  M.  Quimby. — It  has  been  recommended  to  put  out  slips  of  the 
currant  extensively  in  sections  where  the  worm  has  not  appeared,  for 
the  purpose  of  supplying  the  deficiency  occasioned  by  their  ravages. 
Having  a  little  experience  just  here  discouraging  such  proceeding,  I 
would  advise  a  little  caution.  As  they  are  travelers,  by  the  time  the 
bushes  are  ready  to  transplant,  the  worms  may  be  on  hand  to  destroy 
them.  Thej  are  said  to  be  migratory  in  their  habits,  remaining  but 
a  few  years  in  one  section.  The  diminishing  numbers  liere  in  the 
Mohawk  valley  is  one  evidence  that  they  will  eventually  leave  us. 
Yet  this  result  may  be  owing  to  the  fact  that  the  currant  and  goose- 
berry bushes  are  so  nearly  all  killed,  there  are  not  leaves  enough  left 
for  an  abundant  brood.  However  this  may  be,  the  question  to  be 
answered  is  whether  it  will  pay  to  keep  off  the  worms,  for  the  currants 
we  get  from  year  to  year.  If  we  decide  it  will  not  pay,  and  dismiss 
them  without  further  trouble,  the  bushes  are  usually  killed  the  first 
summer.  But  if  we  want  currants,  and  are  willing  to  work  a  little 
for  them,  like  most  other  things,  they  may  be  had.  But  no  half-way 
work  will  suflice.  It  will  not  do  to  wait  till  the  worm  has  attained 
its  growth,  and  then  sift  on  some  road  dust,  lime,  ashes,  or  other  mild 
material,  and  think  because  they  disappear  they  are  all  killed.  It 
should  be  remembered  that  there  are  three  or  four  o-enerations  in  one 
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summer,  and  wlien  tlie  full  grown  ones  disappear  suddenly  there  is 
really  jnuch  to  be  apprehended.  The  worm  enters  the  ground,  and 
in  a  few  days  emerges  as  a  beautiful  little  golden-tinged  fly  that  is 
ready  to  deposit  eggs  for  another  brood,  and  when  all  of  the  first  are 
gone,  a  still  greater  army  may  be  expected.  The  most  efi'ectual 
remedy  known  to  the  public  is  white  hellebore  in  powder.  This 
dusted  over  the  bushes  thoroughly,  while  they  are  moist,  or  if  the 
leaves  are  dry  mix  with  water,  and  with  a  wisp  or  brush  wet  all  the 
leaves.  Do  this  to  each  brood  as  soon  as  practicable  after  they 
appear,  and  your  bushes  are  safe.  The  berries  are  never  taken,  but 
do  not  ripen  properly  without  the  leaves.  By  allowing  the  currants 
to  remain  a  few  days  exposed  to  the  weather,  and  thoroughly  washing 
before  using,  no  bad  efiects  will  follow  eating  them. 

The  Rose  Slug. 

Mr.  ]\I.  Quimby. — A  great  many  persons  have  seen  statements  in 
papers  that  two  or  three  ounces  of  whale  oil  soap,  dissolved  in  a  gal- 
lon of  water,  will,  when  properly  applied,  kill  the  rose  slug.  But 
how  many  do  it  ?  A  great  many  having  no  particular  fancy  for  roses 
will  take  no  pains  to  save  them.  Others  fully  intend  to  apply  the 
remedy  the  present  season,  but  the  soap  is  to  be  purchased  of  the 
seedsman  or  druggist,  and  is  neglected,  till  some  morning  nearly 
every  leaf  appears  like  so  many  patches  of  beautifully  notched  coarse 
brown  paper ;  the  cellular  tissue  being  all  consumed  by  the  slug. 
Then  it  does  not  pay  to  do  an^'thing,  unless  to  kill  off  a  few,  and 
make  a  less  number  another  year.  Others,  again,  would  willingly 
take  the  trouble  if  they  knew  how.  I  propose  to  say  how*  I  did.  A 
small  black  fly,  three-eighths  of  an  inch  in  length,  with  large  wings^ 
deposits  its  eggs  soon  after  the  leaves  appear,  which  hatch  in  about  a 
week,  at  first  too  small  for  the  naked  eye.  When  they  can  be  seen 
it  is  time  to  operate.  The  worm  has  to  come  to  the  upper  side  of  the 
leaf  to  feed  several  times  during  the  day,  at  which  time  they  should 
be  sprinkled  with  the  above  mentioned  whale  oil  soap-suds  till  every 
leaf  is  wet.  Every  wonn  or  slug  that  is  touched  will  be  killed.  A 
part  of  them  remain  on  the  under  side  and  are  not  touched ;  but 
in  a  few  hom-s  two  or  three  will  come  up  for  a  meal,  when  another 
sprinkling  will  finish  them.  As  much  later,  another  sprinkling 
finishes  the  whole.  If  the  eggs  for  these  worms  were  all  hatched 
at  one  time,  the  labor  could  all  be  done  in  a  day ;  but  as  the  laying 
extends  through  a  period  of  a  week  or  two,  the  hatching  will  be  in 
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the  suinc  way,  and  if  you  wait  for  the  last  to  liatch  the  first  will  have 
destroyed  many  leaves.  It  is  best  to  make  thorough  work.  Kill 
those  that  hatch  after  the  first  sprinkling  by  going  over  the  bnshes 
another  day.  AVlien  this  is  done  it  will  last  for  years,  unless  careless 
neighbors  preserve  seed  for  another  year. 

The  Waste  of  Fertility. 

C.  S.  Osgood,  Wright  City,  Warren  county,  Mo. — Fertilization 
of  the  soil  in  most  parts  of  the  country  is  the  great  one  thing  needful 
in  farming.  Ordinary  lands  produce  fair  crops  when  the  weather 
and  season  is  favorable,  but  highly  fertilized  lands  nearly  always  pro- 
duce well.  When  we  took  the  land  from  nature  it  was  nearly  all 
rich  enough  to  produce  heavy  crops ;  and  it  is  entirely  discreditable 
to  us  that  instead  of  improving,  it  should  greatly  deteriorate  under 
our  management.  With  almost  any  soil  level  enough  not  to  wash 
badly  (and  no  other  ought  to  be  much  cultivated),  I  hold  it  to  be 
entirely  unnecessary  and  poor  economy  to  have  less  crops  than  can 
barely  stand  up  and  ripen  well  on  the  ground.  And  to  accom- 
plish so  desirable  a  consummation  nothing  more  in  the  world  is 
wanting  than  g-ood  ordinarv  cultivation  and  a  return  to  the  soil,  with- 
out  material  waste,  of  the  crops  that  are  taken  from  it  after  being- 
consumed  by  animals,  either  brute  or  human.  It  is  a  theoretical  and 
practical  fact,  that  such  a  course  of  treatment,  faithfully  applied  for 
ten  years  or  less,  will  enrich  most  soils  ahove  the  point  of  good  pro- 
duction. The  one  gi^eai,  glaring,  defect  of  our  farming  is,  that  of 
all  the  elements  of  fertility  drawn  from  the  soil  by  crops,  not  one- 
fourth  is  again  returned  to  it,  but  the  great  majority,  by  various 
channels,  finds  its  way  to  the  greedy,  all-absorbing  sea,  i)erhaps  to  be 
of  use  in  some  future  geological  era,  but  lost  to  us  entirely.  Nature 
seems  bent  upon  the  job  of  denuding  the  land  of  its  fine  and  fertili- 
zing matter,  and  the  great  majority  of  mankind  are  stupid  enough  to 
help  hei-  to  despoil  them,  or  at  least  to  ofifer  no  resistance.  If  the 
sea  were  ii>t  deeper  than  the  soil,  it  would  long  before  now  have 
become  one  vast  reeking  cesspool.  Beside  the  enormous  amount  of 
food  and  other  products  of  the  soil  consumed  in  cities  and  towns,  of 
which  all  but  a  slight  fraction  finds  its  way  to  the  sea,  I  estimate  that 
quite  one-half  of  what  is  consumed  on  the  farms  themselves  goes 
the  same  way,  and  in  all  this  western  country  a  very  much 
greater  proportion.  I  have  this  spring  paid  my  full  share  of 
tribute    to    the   Gulf  of  Mexico,    expressed    via    the    Mississippi 
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river.  I  paid  it  under  strong  protest,  but  could  not  help  myself 
as  I  am  on  an  old  slovened  slave  plantation,  and  haven't  had 
time  to  get  things  iixed  yet.  But  I  will  try  to  be  ready  for  it 
anotlier  year,  and  deny  the  gulf  my  quota  of  liquid  manure.  I  have 
lately  come  to  this  country  from  the  east,  and  am  pleased  with  the 
<3hange.  But  if  I  had  had  a  tolerably  level  farm  there  in  a  good 
neighborhood,  I  should  not  have  left  it,  and  wouldn't  now,  but  w^ould 
stay  and  show  people  what  could  be  done  by  saving  manure,  not 
making  or  buying,  for  neither  is  requisite,  but  merely  taking  care 
that  what  is  naturally  made  on  the  place  in  feeding  the  crops  does 
Tiot  get  away  through  any  of  the  many  channels  of  waste.  I  don't 
believe  in  much  handling  over  of  manure.  It  is  not  manipulation 
that  it  wants,  but  the  elements  that  crops  are  composed  of,  such  as 
carbon,  nitrogen,  potash,  phosphates,  &c,,  which  are  produced  by  rich 
feed,  and  not  by  manipulation.  In  feeding  hogs  or  other  stock  with 
grain,  or  other  rich  feed,  mucli  good  absorbing  material  of  some  kind 
needs  to  be  supplied,  not  to  make  manure,  for  it  won't  do  that,  but  to 
absorb  and  hold  the  volatile  and  soluble  matter,  which  would  other- 
wise be  rapidly  and  largely  dissipated  into  the  air,  earth  and  water. 
It  is  extremely  wasteful  to  keep  high-fed  animals.  The  course  pur- 
sued by  me  with  entire  success  after  getting  awake  to  the  subject, 
was  to  keep  my  cattle  in  the  barn  all  the  time  in  winter,  never  feeding 
a  straw  in  the  yard,  but  feeding  in  the  barn  twice  a  day  with  good 
hay,  and  then  about  twice  as  much  straw  or  other  rough  fodder  as 
they  would  eat,  clearing  tlie  mangers  once  a  day,  or  oftener,  of  all  the 
refuse  to  bed  them  with.  And  instead  of  cleaning  out  the  stable  every 
•day,  I  kept  covering  the  dry  litter  till  it  got  too  deep  for  convenience ; 
then  fork  oif  the  dry  from  the  top  to  start  a  new  bed  with,  and  throw 
the  wet  out  in  a  compact  heap  in  which  fermentation  had  been  started, 
which  is  not  apt  to  run  high  enough  in  neat  cattle's  manure  to  do 
harm,  but  merely  keeps  the  pile  warm  enough  in  winter  to  rot  the 
straw  nicely,  the  humus  formed  of  which  absorbs  and  holds  the 
ammonia  developed  from  the  urine,  &c.  A  pile  thus  formed  and 
propei'l}'  cared  for  will  in  spring  cut  with  a  shovel  "  like  old  cheese," 
and  still  have  retained  all  the  elements  of  the  crops  that  formed  it, 
and,  returned  to  the  soil  whence  tliey  came,  will  restore  to  it  all  the 
fertility  those  crops  extracted  from  it  in  growing,  except  a  small, 
unavoidable  waste.  In  the  meantime  the  soil  itself  has  not  been  idle, 
but  has  been  accumulating  with  rapidity,  according  to  circumstances, 
the  elements  of  fertility,  by  the  absorption  of  volatile  and  gaseous 
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inattei*s  from  tlie  air  and  from  rain  Avater,  and  has  developed  salts  and 
the  mineral  elements  of  plants  by  the  oxidation  and  decomposition  of 
its  constituent  particles,  hastened  by  disturbance  of  the  plow  and 
haiTOw,  so  that  the  succeeding  crop  should  much  exceed  the  last,, 
and  so  on  till  the  point  of  highest  production  is  reached.  On  the 
score  of  economy,  as  ■svell  as  health  and  decency,  no  farmer  should 
allow  any  appreciable  amount  of  stench  or  noxious  effluvia  about  his 
premises,  from  whatever  source,  as  such  perfumery  costs  more  than 
Phalon's  or  Lubin's.  And  so  simple  and  handy  a  deodorizer  as  loam,, 
liberally  and  often  applied,  ^vill  render  cess-pools,  hog-styes,  privies, 
&c.,  nearly  inodorous,  and  their  contents  inoftensive  to  compost  and 
cart,  while  the  amount  of  fertilizing  matter  thus  saved,  would  sur- 
prise any  one  who  had  neither  tried  it  or  thought  about  it,  as  is  the 
case  with  most  farmers.  A  great  error  is  very  prevalent  with  most 
farmers,  in  supposing  that  of  a  crop  the  straw  is  of  more  consequence 
to  return  to  the  soil  than  the  grain,  which  imdoubtedly  arises  from 
their  losing  most  of  the  grain  from  not  using  absorbents,  and  perhaps 
applying  what  they  do  save,  in  a  way  to  injure  other  than  benefit 
crops,  as  I  once  knew  a  saphead  to  spoil  a  part  of  his  yield  of  corn 
with  hog  manure  that  should  have  made  a  great  crop  of  the  whole, 
while  other  parts  of  the  same  field  suifered  from  poverty  of  soil. 

A  Factory  Operative  in  Ka:nsas. 

Mr.  L.  L.  S.  Ruggles,  Salina,  Kansas. — A  correspondent  of  the 
Springfield  Bepiiblican,  writing  from  this  State,  says  :  "  To  live  in  a 
shanty  and  eat  pork  and  corn  bread,  does  very  well  for  a  change,  and 
for  a  short  time  ;  as  a  regular  thing,  from  which  there  is  no  escape, 
it  soon  becomes  tedious  to  those  who  have  been  accustomed  to  some- 
thing better.  Tlie  Springfield  mechanic,  who  will  live  as  roughly 
and  cheaply  there,  as  he  must  if  he  becomes  a  pioneer  farmer,  will 
be  richer  there  at  the  end  of  five  or  ten  years,  than  if  a  M'estern 
homestead  had  been  given  him."  Every  phase  of  life  hath  its  shady 
as  well  as  sunny  side,  and  the  Springfield  mechanic  must  know  he 
cannot  wholly  escape  the  necessary  inconveniences  of  such  a  life. 
We  cannot  all  expect  to  keep  sugar  plums  in  our  mouths  through 
life,  neither  can  we  aflford  to  leave  the  west  to  the  government  of  the 
hardy  foreigner.  Being  all  my  early  life  a  Massachusetts  mechanic, 
and  my  wife  being  brought  up,  as  it  were,  in  a  cotton  factory,  we 
not  only  individually,  but  collectively,  "  speak  right  out  in  meeting," 
and  take  oath,  after  a  pretty  thorough  trial  of  some  dozen  years,  in 
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four  western  States,  that  we  most  certainly  prefer  tlie  pioneer 
life  in  onr  own  shantj,  to  the  shop  or  factory  of  an  eastern  capi- 
talist, and  onr  own  soil  to  that  of  some  eastern  landlord,  and 
we  jfind  this  pnre  electrical  air,  as  it  comes  sweeping  down  the 
declivity  from  the  Rocky  mountains  quite  as  invigorating  as  the 
foul,  greasy  air  of  a  cotton  mill ;  and  we  do  most  solemnly  declare 
ourselves  fully  as  much  inclined  to  good,  light,  wholesome  corn  bread, 
and  pure,  sweet  milk  and  cream,  with  a  sprinkling  of  juicy,  tender 
huffalo  beef,  as  we  are  to  the  filthy  lard,  pies  and  cakes,  and  fried 
pork  of  a  factory  boarding-house.  And  we  further  declare  that  this 
magnificent  scenery  is  a  continual  inspiration,  and  fully  as  ennobling 
as  we  ever  found  the  gray  walls  of  a  factory  to  be.  Here  we  see  a 
future  for  our  children,  while  the  eastern  mechanic  sees  nothing  but 
daily  toil  to  leave  his  offspring,  though  his  wife  may  wear  silk  dresses 
to  church,  and  his  children  medals  from  school.  We  have  lost  all 
fears  of  our  children  growing  up  fools,  for  we  find  that  all  necessary 
education  is  not  taught  even  in  a  New  England  school-house.  Let 
the  mechanic  there  remember,  while  he  pegs  or  hammers  away  day 
by  day,  thereby  keej)ing  his  family  in  fashionable  attire,  and  walking 
on  carpets,  that  the  bold,  unflinching  pioneer  is  sweeping  the  conti- 
nent for  a  civilization  broader  and  nobler  than  the  sickly,  aristocratic, 
and  showy  sentimentalism  of  IsTew  England  ;  and  though  our  children 
may  not  stand  at  the  head  of  their  class,  learn  to  dance  or  play  a 
piano,  nevertheless  they  are  learning  that  privations  and  hardships 
beget  true  self-reliance,  which,  in  connection  with  simplicity  of  habit 
and  honesty  of  purpose,  constitute  the  only  sure  basis  of  a  pure  demo- 
cratic government.  The  girls  may  not  learn  all  the  pretty  manners 
of  a  boarding-school  miss,  yet  we  hope  they  will,  soon  after  learning 
the  alphabet,  learn  that  industry,  sobriety,  and  plain  practical  com- 
mon sense  are  the  rounds  in  the  ladder  of  future  prosperity.  Our 
children  may  not  attend  church  regularly  on  Sunday,  yet  we  hope 
they  will  find  truth  and  divinity  in  the  bounties  and  beauties  of 
natm-e  around  them,  and  extract  enough  living  daily  inspiration 
from  each  newly  discovered  variety  of  prairie  flower  to  teach  them 
that  all  preaching  calculated  to  purify  their  aspiring  souls,  and  rid 
them  of  the  catechisms  and  dogmatisms  of  written  creeds,  comes  not 
from  human  lips. 

Say,  then,  to  the  Springfield  mechanic,  and  to  all  others  toiling  in 
those  overcrowded  villages  and  cities,  come  to  the  heart  of  the  continent 
and  help  to  make  farms,  towns,  cities,  and  States,  and  lay  the  founda- 
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tioils  for  a  government  that  sliall  belt  tlie  globe  with  its  electrical 
element  of  "  liberty,  equality,  and  fraternity,"  puriiying  those  oriental 
nations,  by  purging  them  of  that  effete,  rotten  aristocracy  and  heredi- 
tary miasmatic  ])ollution  of  class  and  clan  despotism. 

Suppose  you  exchange  a  part  of  your  brain  for  muscle,  your  death- 
producing  pastry  for  healthful  corn  bread,  your  scrofulous  consump- 
tion for  the  shakes,  your  church  for  God's  temple,  which  is  finer  and 
more  beautiful  than  Solomon's,  your  schools  for  new  conditions  and 
experiences  which  the  degenerating  sons  and  daughters  of  New  Eng- 
land are  dying  for,  your  fushionable  follies  and  fineries  for  the  steru 
yet  not  always  unpleasant  duties  of  preparing  a  bright  opening  and 
future  for  your  children,  I  can  but  think  that  they  will  rise  up  in  the 
future  and  call  you  blessed  for  the  rich  inheritance  of  a  home  in  the 
rich  valleys  or  on  the  beautiful  highlands  of  Kansas. 

Homes  in  Michigan. 

A  communication  was  received  from  Mr.  H.  P.  Barker,  of  Traverse 
City,  Michigan,  detailing  the  agricultural  advantages  of  that  part  of 
Michigan  known  as  Grand  Traverse.  It  has,  he  says,  remarkable 
attraction  in  climate,  produced  by  the  vicinity  of  great  bodies  of 
water,  which  is  seldom  or  never  frozen.  The  soil  abounds  in  lime, 
which  makes  it  a  good  wheat  region. 

It  has  been  demonstrated  that  on  the  level,  wet,  hea^'y  clay  soils  of 
Ohio  and  other  states,  sheep  sicken  and  die  in  such  numbers  that 
everywhere  in  these  sections  farmers  are  disposing  of  their  sheep 
without  regard  to  cost.  Here,  with  our  rolling  surface,  porous  and 
dry  subsoil,  with  pure  water,  wool  growing  will  soon  become  a  lead- 
ing branch  of  industry.  Raising  wheat  is  a  very  profitable  branch 
of  farming.  Winter  wheat  is  most  relied  on,  although  spring  M'heat 
usually  does  well.  Both  in  quantity  of  yield  and  in  quality  tliue 
Grand  Traverse  winter  wheat  is  without  rival.  All  kinds  of  garden 
vegetables  are  grown  to  perfection  and  in  abundance.  Rutabagas 
are  extensively  grown  as  food  for  cattle.  They  can  be  gr'Own  at  a 
cost  of  three  dollars  per  ton.  Fruit  growing  is  receiving  considera- 
ble attention,  and  thus  far  has  been  successful.  Apples,  peaches, 
pears,  plums,  cherries,  grapes,  of  all  varieties,  and  particularly  small 
fruits  are  seldom  injured  by  cold  or  frost.  That  part  known  as  the 
Peninsular,  extending  from  Traverse  City,  twenty  miles  north,  and 
varying  from  one  to  four  miles  in  width,  dividing  Grand  Traverse 
Bay  into  the  east  and  west  arms,  is  peculiarly  adapted  to  fruit  grow- 
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ing  ;  and  in  a  few  years  will  undoubtedly  be  cut  up  into  small  fruit 
farms,  held  at  enormous  prices,  and  covered  with  fruit  trees  and 
vines.  On  this  Peninsular  we  find  the  oldest  improvements  in  the 
country.  We  have  a  number  of  fanns  on  it  of  different  sizes,  and 
with  good  improvements,  which  we  offer  at  fifteen  to  thirty  dollars 
per  acre."  Adjourned. 


June  2,  1868. 

Mr.  Nathan  C.  Ely,  iu  the  chair ;  ^Ir.  John  W.  Chajibeks,  Secretary. 

PLAXTI^^^G    TREES. 

Mr.  George  J.  Knight,  Brownville,  X.  Y.,  sent  a  long  letter  in 
favor  of  seedling  apple  trees,  as  they  are  longer  lived  and  hardier 
than  grafted  trees. 

Mr.  A.  S.  Fuller. — I  think  the  gentleman  means  well,  but  I  say,  as 
I  have  said  before,  that  no  man  can  afford  to  wait  for  seedlings  to 
grow.  My  father  planted  seedling  trees,  and  his  boys  had  to  steal 
apples  from  the  neighbore,  or  go  without.  I  advise  every  man  to 
make  experiments,  for  it  is  only  by  so  doing  that  we  progress. 
Though  there  are  swindlers  among  nurserymen,  still  there  are  a 
plenty  of  honest  dealers.  One  reason  why  so  many  trees  die  is 
because  farmers  are  not  willing  to  pay  for  packing.  It  often  costs 
more  to  pack  a  large  tree  than  it  is  sold  for.  A  tree  can  be  packed 
so  as  to  be  carried  to  any  part  of  the  world.  But  some  discretion 
and  sense  must  be  used  in  transplanting.  The  ground  must  be  pre- 
pared by  thorough  and  deep  culture.  A  part  of  the  root  should  be 
cut,  and  also  a  corresponding  number  of  the  limbs.  In  these  fast 
times  we  cannot  wait  to  grow  apple  trees  from  the  seed ;  it  takes  too 
long.  As  well  think  of  going  to  Boston  or  St.  Louis  by  stage  coach. 
But  if  a  farmer  buys  a  few  dozen  trees,  and  when  they  come  digs  a 
little  hole  and  sticks  the  roots  in,  giving  no  care  and  showing  no  skill, 
he  will  get  no  orchard. 

Mr.  "W.  S.  Cai-penter. — I  remember  some  years  ago  a  nurseryman 
in  Erie  offered  a  great  number  of  young  apple  trees  very  cheap.  I 
took  several  thousand  of  them  at  six  cents  each,  and  sold  them  out  at 
ten  cents  apiece.  Specific  directions  were  given  with  each  lot  sold, 
and  I  had  the  pleasure  of  knowing  that  in  most  cases  every  tree  lived 
and  grew.  To  one  I  sold  two  hundred  and  fifty.  He  told  me  that 
of  that  number  he  lost  but  one.  An  apple  tree  should  be  two  or 
three  years  old  when  transplanted,  the  top  should  be  cut,  and  also 
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one-tliird  of  the  root.  If  liot  and  dry  weather  succeeds,  mulch  with 
weeds  or  coarse  grass. 

Mr.  A.  S.  Fuller. — Do  you  recommend  watering  young  trees  when 
first  transplanted  ? 

Mr.  W.  S.  Carpenter. — l^o ;  as  a  rule  it  does  no  good  except  to 
pour  some  water  into  the  hole,  and  not  much  of  that.  Mulching  is  a 
far  better  mode  of  keeping  the  earth  around  the  roots  of  the  young 
tree  moist.     Tliat  is  nature^s  method. 

Defense  of  Peddlers. 

Mr.  H.  S.  Ilolcomb,  Neponset,  Bureau  county,  111. — In  reply  to 
the  onslaught  made  by  the  club  on  peddlers,  I  wish  to  say  a  word : 
Peddlers  are  as  necessary  a  spoke  in  the  great  wheel  of  society  as 
any  other  class.  In  States  where  but  few  tree  peddlers  have  been, 
fruit  is  scarce  and  poor.  In  new  countries  they  do  much  toward 
introducing  articles  which  every  family  needs.  Oily-tongued  men 
are  not  wholly  confined  to  the  peddlers,  still,  when  a  man  buys  he 
must  keep  a  sharp  lookout. 

Mr.  "W,  S.  Carpenter. — It  often  happens  that  trees  die  because  the 
farmer  plants  too  deep.  As  a  general  thing  trees  packed  as  nursery- 
men pack  them  will  go  safely  to  any  part  of  the  country. 

Mr.  Wm.  Lawton. — In  planting,  if  water  is  to  be  used,  it  should  be 
poured  into  the  holes  before  the  trees  are  set  and  dirt  placed  on  top, 
and  not  around  them,  immediately  after  planting,  for  then  the  ground 
will  pack. 

CiDEK  Apples. 

Mr.  J.  B.  Lyman  read  a  letter  of  inquiry  from  a  correspondent  in 
New  Hampshire,  asking  what  apple  to  plant  in  order  to  get  the  best 
of  cider  and  the  most  of  it. 

Mr,  Crowell  mentioned  the  Harrison  and  the  Canfield  as  the  best 
of  all  our  cider  apples.  Mr.  Lawton  and  Mr.  Carpenter  recommended 
the  Poughkeepsie  russet  as  giving  cider  of  fine  flavor.  As  much  as 
a  dollar  a  bushel  has  been  giving  for  this  apple  for  making  first  class 
cider.  The  chair  expressed  the  opinion  that  we  cannot  recommend 
the  Harrison  and  Canfield  unless  we  know  whether  they  do  well  in 
New  Hampshire.  They  grow  and  produce  well  in  New  Jersey,  but 
for  New  Hampshire  they  may  not  be  so  well  suited  as  the  russet. 
He  would  recommend  obtaining  his  trees  from  some  New  England 
nursery,  and  to  take  the  testimony  of  his  neighbors  as  to  the  best 
variety  for  his  locality. 
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South  Caeolina. 

Mr.  G.  W.  Faset,  Anderson,  S.  C. — This  is  one  of  the  upper  dis- 
tricts of  South  Carolina,  close  under  a  brow  of  the  Blue  Ridge.  The 
air  is  pure  and  healthful,  and  tlie  fever  and  ague  is  unknown.  I 
know  of  two  or  three  northern  families  who  came  hither  about  ten 
years  ago,  and  have  enjoyed  good  health  ever  since.  The  water  is 
soft  and  abundant.  Our  lands  only  need  northern  men  to  introduce 
their  improved  mode  of  cultivation,  and  show  our  people  what  can 
be  done.  Wheat,  corn,  potatoes,  and  cotton  are  the  principal  crops, 
and  they  pay  even  under  our  poor  system  of  farming.  "Water  power 
is  abundant.  The  terminus  of  the  Greenville  and  Columbia  raih'oad 
is  at  the  county  site,  as  well  as  the  terminus  of  the  Blue  Ridge 
railroad  from  Knoxville,  Tennesse,  which  is  completed  to  Walhalla, 
some  forty  miles  beyond  Anderson.  All  who  contemplate  moving 
should  visit  the  mountain  district  of  South  Carolina.  Land  is  cheap, 
and  every  man,  woman  and  child  ^\dll  find  a  hearty  welcome. 

Eakly  Feuits  and  Yegetables  feom  Delawaee. 

Mr.  Henry  T.  Williams,  Kew  York. — I  want  to  call  public  attention 
to  the  great  success  which  is  attending  fruit  culture  in  the  above 
State. 

The  "  little  fruit  State,'''  as  she  is  sometimes  called,  possesses  a 
wonderful  capacity  for  raising  every  description  of  berry,  fruit  or 
vegetable,  not  only  excelling  all  other  States  in  abundance,  but  beauty, 
size,  vigor,  taste,  earliness  and  freedom  from  disease,  to  an  extent 
little  knowTi  or  appreciated  by  those  who  have  j)aid  no  attention  to 
the  subject. 

The  distinguishing  features  of  Delaware  are  the  warm,  rich  soil, 
and  the  early  season.  A  large  portion  of  it  is  from  one  week  to  ten 
days  earlier  than  Kew  Jersey,  and,  in  the  southern  portions  of  the 
peninsula,  some  crops  are  harvested  two  weeks  or  more  before  they 
ripen  at  Philadelphia.  To  a  gardener  or  fruit  grower  an  advantage 
of  this  kind  is  worth  thousands  of  dollars. 

Sooner  or  later  the  entire  peninsula  must  become  the  great  fruit 
and  vegetable  garden  for  early  products  for  Xew  York  and  northern 
markets,  and  there  are  many  excellent  opportunities  for  those  who 
like  a  life  among  fruits  and  flowers. 

I  will  give  yon  a  few  instances  of  success. 

Apple  trees  thrive  as  if  they  knew  or  desired  no  more  favorable 
locality.    Nothing  can  exceed  the  beauty  of  the  trees,  their  healthiness, 
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freedom  from  disease,  vigor  of  growth  and  production.  Trees  yield 
here  from  one  to  two  years  earlier  than  further  north,  and  for  early 
summer  apples  the  prices  received  are  almost  fabulous.  From  a  seven 
year  old  apple  tree  seven  dollars  worth  have  been  taken,  and  from  a 
twelve  year  old  one,  thirty  dollars  have  been  realized.  Large  orchards 
are  exceedingly  profitable. 

Pear  trees  yield  early  and  in  perfect  luxuriance ;  all  kinds  succeed 
to  admiration,  and  are  troubled  with  no  disease,  worms  or  leaf-blight 
whatever. 

An  orchard  of  400  dwarf  pear  trees  only  four  years  old,  averaged, 
last  fall,  one  basket  per  tree ;  and  from  one  tree  three  baskets  ;  all 
were  sent  to  New  York,  and  averaged  six  dollars  per  basket,  or  $2,400 
for  the  entire  acre.  Two  pear  trees  at  Milford  yielded  the  owner 
fifty-six  dollars. 

Peaches,  which  form  the  largest  orchard  product  of  the  State,  are 
exceedingly  profitable,  whether  grown  on  small  or  large  farms.  Some 
idea  of  the  magnitude  of  this  production  can  be  gained  fi'om  the  fact 
that  last  year  tlie  entire  crop  sent  to  market  by  railroad  and  water 
communication,  reached  the  figures  of  1,108,000  baskets  by  railroad, 
and  750,000  by  water. 

James  Fennimore,  of  ISTewcastle  county,  sold  from  an  orchard  of 
one  hundred  acres  (10,000  trees),  in  four  consecutive  years,  $87,000 
worth  of  peaches.  This  is  a  positive  fact.  Another  case  is  time, 
where  an  orchard  of  less  tlian  2,000  trees,  yielded  in  one  season 
$4,000  net  profit. 

Another  near  Dover,  which  I  myself  saw  in  crop  time,  yields  from 
seventy  acres,  a  profit  of  $10,000  yearly  ;  the  purchasers  buying  the 
crop  on  the  trees. 

There  are  other  instances  where  a  place  of  forty  acres  yields  $2,000 
per  year  ;  one  of  three  and  a  half  acres  yields  $500  per  year  ;  one  of 
five  acres  $1,300 ;  one  of  twenty  acres  yielding  fruit  to  the  amount 
of  $4,300  annually,  and  one  of  five  acres  also,  where  the  income  from 
the  peaches  is  greater  than  from  the  rest  of  the  entire  farm  of  350 
acres. 

At  Milford,  between  $8,000  and  $0,000  have  been  cleared  in  three 
seasons,  from  $2,500  trees. 

Orchards  in  the  two  lower  counties,  range  from  5,000.  to  20,000 
trees,  and  one  gentleman  in  Sussex  county,  put  out  60,000  the  last 
season.  It  is  generally  estimated  that  peaches  will  average  at  least 
one  dollar  per  tree  profit. 
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Strawberries  and  all  kinds  of  berries,  promise  to  be  a  most  prolific 
and  profitable  crop.  Last  spring,  strawberries  shipped  in  small  quan- 
tities to  IS'ew  York,  brought  one  dollar  and  twenty -five  cents  and  one 
dollar  per  quart ;  the  price  gradually  declined  to  seventy-five  cents, 
then  fifty  cents ;  and  forty  cents  was  the  lowest  price  obtained,  the 
last  berries  bringing  the  same  price  which  the  earliest  from  Ilammon- 
ton  obtained. 

From  one-third  of  an  acre  at  Dover,  there  were  sold,  net,  the  hand- 
some little  value  of  $680.  Three  acres  yielded  $2,000  over  all 
expenses ;  four  acres  at  Smyrna,  brought  $4,000,  the  purchaser  doing 
his  own  picking.  At  Milford,  four  and  a  half  acres  yielded  one  year 
$2,800  ;  another  $3,000. 

The  secret  of  these  prices  is  in  tJieh^  good  condition.  Pickers  can 
pick  till  three  or  five  p.  m.,  put  their  fi-uit  on  an  express  train,  and  it 
is  in  Washington  market  before  six  the  next  morning,  sweet,  fresh 
and  uninjured.  It  is  safe  to  say,  for  a  series  of  years  to  come,  twenty- 
five  cents  per  quart  will  be  as  low  as  prices  Mall  go.  With  good 
cultivation,  $500  and  $1,000  per  acre  will  be  common  results  for 
Delaware. 

Currants  and  gooseberries  have  not  been  tried  on  a  large  scale,  but 
they  thrive  splendidly  wherever  gi'own  in  gardens.  I  think  either 
will  be  a  success,  and  give  munificent  returns. 

Cherries  are  exceedingly  early.  From  a  single  young  Morello 
eight  dollars  worth  have  been  taken,  ^o  disease  has  yet  afilicted 
this  tree  here. 

Apricots  and  plums  will  pay  to  raise  and  hire  a  man  to  do  nothing 
else  but  pick  over  the  trees  every  day  to  keep  them  free  from  disease 
or  insects. 

Mr.  James  Lord,  of  Camden,  in  1867,  had  a  small  apricot  tree 
about  six  3'ears  old,  that  bore  four  bushels  of  apricots.  The  first 
bushel  was  sent  to  a  commission  merchant  of  Kew  York,  who  gave 
him  one  dollar  per  quart.  Had  the  entire  fruit  been  carefully  picked 
and  marketed,  the  tree  would  have  yielded  $128. 

The  Concord  and  Hartford  Prolific  are  the  only  grapes  that  will 
succeed.     All  others  are  failures. 

Extraordinary  results  are  accomplished  in  vegetables.  One  grower 
told  the  writer  that  from  tlu-ee-fourths  of  an  acre,  loithout  manure^ 
he  had  taken  275  bushels  of  Irish  potatoes.  Another  planted  Irish 
potatoes  after  spring  frosts,  gathered  the  ripe  tubers  in  June,  planted 
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tlie  same  ground  to  cabbage,  and  gathered  the  crop  before  fro&t  came 
again  in  the  fall. 

Sweet  potatoes  yield  300  bushels,  or  100  barrels  and  upward  per 
acre.  Early  potatoes  bring  one  dollar  to  one  dollar  and  a  half  per 
bushel,  and  there  are  many  farmers  who  clear  every  year  the  value 
of  the  land  devoted  to  potatoes. 

"We  saw  one  farm  of  200  acres,  leased  with  buildings  on  the  half- 
share  plan,  which  netted  to  the  tenant  over  his  expenses,  for  his  own 
portion,  the  good  sum  of  $10,000  ;  and  the  produce  was  solely  grass, 
corn,  potatoes  and  wheat. 

Tomatoes. 

At  St.  George's  a  grower  sent  to  New  York  and  Boston  the  toma- 
toes raised  from  an  acre  o±  ground,  and  the  net  result  was  $700, 
One  grower  near  Dover  realized  $400  per  acre,  for  tomatoes  sold  at 
twenty-five  cents  per  basket  to  the  canning  establishment ;  the  toma- 
toes were  described  as  being  so  thick  that  it  was  impossible  to  pass 
over  the  ground  without  stepping  on  them.  A  case  occurred  at, 
Camden,  of  a  man  who  cultivated  one  and  a  half  acres  on  half  shares 
with  the  owner.  The  tomatoes  were  sold  for  twenty-five  cents  per 
basket,  and  at  the  end  of  the  season  he  handed  the  owner  $275,  or 
$100  more  than  the  land  was  worth.  Such  results  are  remarkable, 
but  are  not  safe  enough  to  form  estimates  upon  for  large  culture ;  400 
to  500  bushels  can  be  considered  a  good  yield  per  acre.  The  first 
shipments  realize  perhaps  five  dollars  per  crate,  then  the  price  falls 
steadily  to  one  dollar,  and  the  majority  over  fifty  cents. 

Beets  have  been  exhibited  at  an  agricultural  fair  weighing  fourteen 
pounds,  and  four  filled  a  bushel  basket.  One  thousand  bushels  of 
<iorn  have  been  raised  from  fifteen  acres ;  one  acre  eighty-eight 
bushels — one  hill,  two  stalks,  together  containing  eleven  ears. 

There  is  no  reason  why,  by  the  same  energy  as  the  Bergen  truck- 
growers,  all  kinds  of  vegetables  may  not  be  grown  in  Delaware,  and 
successfully  supply  New  York  two  weeks  earlier  than  they  now  do. 
Rhubarb  and  asparagus  will  pay  finely.  Cucumbers,  beets,  lettuce, 
spinach,  cabbages,  cauliflowers,  c^g  plant,  onions,  all  will  do  well. 

Raill'oad  transportation  is  easy  and  quick,  and  rates  are  fair.  I  can 
liardly  see  what  there  is  to  prevent  the  State  from  rising  from  her 
position  as  one  of  the  smallest  in  the  Union,  to  one  where  she  can 
claim  eminence  on  account  of  her  wealth  and  successful  fruit  and 
garden  cultivation. 
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1776  AND  1868. 
Dr.  J.  Y.  C.  Smith  made  some  interesting  remarks  on  the  modern 
fanner's  family,  as  compared  with  that  of  the  last  century,  and  con- 
cluded by  reading  the  following  contrast;   the  first  lines  by  Dr. 
Franklin. 

1776. 
"  Farmer  at  the  plow, 
Wife  milking  cow, 
Daughter  spinning  yarn, 
Son  threshing  in  the  barn. 
All  happy  to  a  charm." 

1868. 
Farmer  gone  to  see  a  show. 
Daughter  at  the  piano, 
Madame  gaily  dressed  in  satin, 
All  the  boys  learning  Latin, 
With  a  mortgage  on  the  farm. 

Oil  for  Manure, 

Mr.  John  Yeend,  Claridon,  Geauga  county,  Ohio. — Break  twelve 
pounds  potash  into  pieces,  mixed  with  four  gallons  of  water ;  let  it 
stand  forty-eight  liours,  then  add  fourteen  gallons  of  oil.  In  a  few 
days  add  fourteen  bushels  of  sand,  or  twenty  of  dry  mold ;  mix  with 
fresh  horse  manure  to  bring  to  a  heat ;  turn  frequently  to  prevent 
fermentation,  and  in  six  months  it  will  be  fit  for  use. 

Mr.  J.  D.  Lyman. — Does  the  oil  do  any  good  ?  There  is  no  proof 
that  it  does.  The  potash,  salt  and  water,  mixed  and  stiffened  with 
dry  garden  loam  and  horse  droppings,  would  make  a  fine  manure  of 
themselves.  Mr.  Lawes,  of  England,  made  full  and  faithful  tests  to 
ascertain  whether  oil  has  any  fertilizing  power,  and  his  conclusion 
was  that  it  has  none.  In  making  fish  guano  of  moss-bunkers  it  is 
found  that  nothing  valuable  as  manure  is  withdrawn  by  expressing 
the  oil. 

Enemies  to  the  Strawberry  Yine. 

Mr.  S.  P.  Meyrs,  of  Mifiiinburg,  Pa.,  asks  the  Club  what  mulch  to 
apply  to  strawberry  beds,  and  how  to  kill  the  v/orm  that  damages 
the  vine  ? 

Mr.  A.  S,  Fuller. — This  Club  often  exposes  itself  to  attack  in  the 
country  press  by  answering  just  such  questions  as  this  asked  by  Mr. 
Meyrs.  It  is  easy  to  prescribe  a  good  mulch.  He  may  use  grass, 
straw,  coarse  hay,  or,  what  is  a  little  better  than  either  of  these,  half- 
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decayed  forest  leaves.  But  wlien  lie  wishes  ns  to  prescribe  for  a 
worm  lie  must  give  us  more  specific  information.  There  are  some 
twenty  worms  that  do  more  or  less  harm  to  the  strawberry.  Some 
attack  the  roots,  others  devour  tlie  leaves,  others  eat  the  berry, 
another  stings  the  fruit,  so  it  never  comes  to  perfection.  A  little  salt 
may  drive  one  enemy.  Wood-ashes  will  repel  a  certain  kind  of  grub, 
but  it  would  be  unsafe  for  us,  without  knowing  more  of  the  mischief 
to  prescribe  either  salt  or  Avood-ashes  to  Mr.  M.  He  could  easily  kill 
iiis  vines  by  a  too  free  application  of  either. 

California. 

Mr.  Wm.  C.  Blackwood,  Haywood,  Alameda  county,  Cal. — Mr. 
Woodhouse  wrote  about  our  State  to  the  club,  which  was  reprinted 
in  one  of  our  local  journals  here,  and  the  false  impression  should  be 
confuted.  I  have  been  here  sixteen  years,  and  am  a  farmer.  I  have 
twice  revisited  the  Atlantic  States,  and  after  a  careful  survey  of  all 
the  various  industries  I  give  a  decided  preference  for  California.  It 
is  true  we  are  taxed  two  or  three  per  cent  on  valuation,  but  the  valua- 
tion is  low.  For  instance,  I  bought  a  farm  for  $2,700,  and  the  tax 
was  $14.81.  It  is  equally  true  that  the  crops  are  injured  some  years 
for  want  of  winter  rains,  but  there  are  failures  from  other  causes  else- 
where. Rust  and  mildew  here  are  unknown.  During  the  few 
seasons  before  the  wet  one  of  1862  tlie  valleys  of  Santa  Clara  and  San 
Joacan  suffered  more  than  other  portions,  owing  to  the  courses  of  the 
mountain  ranges,  attracting  or  repelling  the  clouds ;  but  there  was 
no  failure  in  counties  removed  from  tliese  influences.  For  ten  years 
the  crops  of  wheat  and  barley  of  California  exceed  those  of  any  other 
State  by  at  least  twenty  per  cent.  The  English  walnut  is  a  magni- 
ficent tree,  bears  eight  years  from  planting,  and  its  first  crop  is  about 
fifty  pounds  of  dried  fruit.  Los  Angelos,  celebrated  for  oranges  and 
■other  fruits,  has  many  orange  groves  coming  into  bearing,  and  thej 
sell  in  the  orchard  at  thirty-five  dollars  per  thousand.  Vast  quantities 
of  land,  every  way  excellent  for  fruit,  can  be  had  as  low  as  $125  an 
acre.  Mr.  Woodhouse  speaks  of  the  great  cost  of  lumber  and  fencing, 
but  the  same  is  to  be  said  of  tlie  western  praries ;  while  the  winters 
there  are  terribly  severe.  For  one  to  begin  with  advantage  he 
should  have  his  land  paid  for,  and  $2,000  beside  to  build  a  small 
liouse  and  to  buy  farm  implements,  teams,  &c.  Industry  and  economy 
will  do  the  rest. 
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Louisiana. 
Mr.  S.  S.  Connor,  Amite  City,  La. — The  proceedings  of  your  body 
awaken  an  interest  and  exert  an  influence  throu2:liout  the  len£:th  and 
Lreadth  of  our  country ;  and  there  is  no  single  feature  in  connection 
with  it  of  more  general  interest,  perhaps,  than  tlie  short  correspond- 
ence published  descriptive  of  every  locality  throughout  our  wide 
domain.  Thousands  of  persons  north  and  east,  as  well  as  in  Europe, 
are  desirous  of  removing  to  more  favored  regions,  and  hence  look 
with  eager  interest  to  every  source  of  information.  For  the  benefit 
of  such,  I  beg  to  add  a  few  words  in  behalf  of  this  section.  And  as 
there  are  so  many  doubters  everywhere,  I  will  premise  with  the  state- 
ment that  I  am  fully  prepared  to  substantiate,  for  the  benefit  of  any 
private  individual  who  may  choose  to  correspond  with  me,  the  truth 
of  all  I  write.  This  place  is  sixty-eight  miles  by  railroad,  above 
New  Orleans.  For  fine  climate,  good  health,  and  beautiful  streams, 
it  is  unsurpassed  by  any  locality  in  the  south.  It  is  not  so  fertile  as 
many  other  portions  of  this  rich  State ;  but  for  fruits  it  seems  especi- 
ally adapted.  Peaches  grow  ten  or  eleven  inches  in  circumference, 
and  of  most  luscious  flavor.  Horticulture  is  in  its  infancy  here ; 
but  I  will  state  what  may  be  seen  on  the  grounds  of  Mr.  Als- 
worth,  President  of  our  agricultural  and  horticultural  society. 
Tired  of  cotton,  he  and  a  few  others  of  us  have  turned  our  atten- 
tion to  grape-growing.  Concord  grape-cuttings  made  an  aggre- 
gate growth  of  forty  and  fifty  feet  of  vine  last  summer,  while 
those  grafted  on  the  wild  vine  attained  over  100  feet.  Some 
of  the  cuttings  now  have  more  than  thirty  bushels  of  grapes  and 
grafts  seventy  or  eight}-.  We  expect  to  realize  from  fifty  cents  to  one 
dollar  per  pound  in  the  Xew  Orleans  market,  which  will  give  a 
handsome  profit  within  one  year  and  a  half  from  the  time  the  cuttings 

were  stuck  in  the  e-round.     These  cuttino-s  were  obtained  from  Mis- 
ts o 

souri,  and  are  the  first  of  the  Concord  variety  I  ever  saw.  I  obtained 
some  Jucmida  strawberry  plants  from  Mr.  Knox,  of  Pittsburgh,  and 
set  them  out  in  the  latter  part  of  December,  and  on  the  last  of  March 
was  marketing  fine  berries  from  the  same.  We  have  no  epidemics 
here,  nor  any  sort  of  climatic  fevers,  not  even  the  ague,  except  rarely. 
Musquetos  are  not  troublesome  more  than  two  or  three  weeks  in  the 
year.  "We  want  to  see  our  resources  developed,  and  intelligent, 
enterprising  immigrants  from  any  and  every  part  of  the  globe  would 
be  welcomed. 
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Sowing  Good  Seed. 

Prof.  Nutting,  Randolph. — "  As  ye  sow  so  shall  ye  reaj),''  was 
never  more  true  than  to-day.  Crop  after  crop  having  been  taken 
from  our  fields  without  sufficient  application  of  manure,  the  ele- 
ments of  fertility  become  partially  exhausted,  and  we  cannot  aiFord 
to  have  those  elements  still  remaining  consumed  by  the  growth  of 
weeds  or  poor  grain.  Some  think  that  Providence  put  weed  seeds 
in  the  ground  at  the  creation,  and  man  can  never  get  them  out ;  but 
it  is  certain  that  he  has  got  many  kinds  out  in  some  localities,  and 
whether  it  is  interfering  with  the  Creator's  plans  it  has  proved  a  great 
benefit.  Every  weed  that  grows  in  our  wheat  is  a  boarder  consum- 
ing food  which  it  has  not  earned,  and  will  never  pay  for.  Why  is  it 
that  the  corn  crop  is  as  good  now  in  all  parts  of  the  country  as  ever  ? 
In  those  parts  of  New  England  it  has  been  better  for  the  last  ten 
years,  and  the  quality  is  fully  as  good  now  as  it  ever  w^as,  but  this  is 
not  true  of  other  grain.  I  think  this  is  because  more  care  has  been 
taken  in  saving  and  preparing  the  seed  for  our  cornfields,  or  rather 
because  we  have  been  able  to  select  the  largest,  earliest  ripened,  and 
plumpest  kernels  for  seed. 

Eaeming  on  Long  Island. 

The  following  from  Mr.  J.  E.  Buckingham,  of  Manorville,  Long 
Island,  shows  what  courage  and  good  sense  can  do  on  what  are  called 
''  the  Barrens." 

"  My  farm  is  situated  four  miles  from  the  Long  Island  Pailroad, 
south  of  ]yianor  Station,  on  a  level  track  of  scrub  land,  the  soil  is  two 
and  a  half  feet  of  loam,  then  comes  gravel  and  sand.  I  have  cleared 
it  all  up  with  the  gtubl)ing  hoe,  say  about  ten  acres,  and  manured 
with  barn-yard  manure  and  seaweed  wliich  I  haul  from  the  South 
Bay,  which  is  one  and  a  half  miles  to  the  south  of  my  place.  I  clear 
ofi'  one  acre  or  more,  as  circumstances  permit,  put  on  a  light  coat  of 
manure  that  I  get  from  my  yard  and  hog-pen  and  spread  it  on  the 
ground  and  plough  it  under  for  corn.  I  get  about  sixt}^  bushels  of  ears 
to  the  acre  the  first  crop.  In  the  fall  I  take  the  corn  off,  plow  the 
ground,  sow  one-half  ton  of  fish  guano,  one  car  load  of  ashes  (of  140 
bushels)  to  the  acre,  and  seed  down  with  wheat,  and  have  never 
failed  but  once  in  six  years  in  raising  thirty  bushels  to  the  acre  of 
wheat.  In  I860,  when  the  wheat  crop  was  a  failure  by  being  shrunk, 
my  wheat  was  complete.  I  sowed  the  white  wheat.  I  could  have 
commanded  the  premium  at  the  Suffolk  county  fair.     I  sold  it  all  for 
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seed  wheat.  I  raised  twenty  and  one-lialf  bnshels  on  one  acr^  .  Th^ 
object  of  mv  writing  to  you  is  to  suggest  that  there  are  so  iTSi^i^in 
our  country  with  small  means  that  could  get  a  living  and  a  gofl4 
liome  with  a  small  capital  here.  I  can  purchase  500  acres  of  this 
land  for  five  dollars  per  acre.  A  good  team  will  tear  the  scrubs 
out  by  the  roots.  Fires  have  destroyed  the  timber,  so  one  has 
to  encounter  no  timber  stumps,  and  needs  no  patent  stump-pullers. 
It  can  be  cleared  for  twenty-five  dollars  per  acre,  and  then  you 
will  have  about  as  good  land  as  there  is  east  of  the  lakes  for  corn, 
wheat  or  grass.  Why  will  men  buy  old  worn  out  farms  for  twenty 
dollars  an  acre  when  for  five  dollars  they  can  get  land  just  as  well 
situated,  fresli  and  good,  that  will  give  (what  no  old  land  will)  thirty 
bushels  of  wheat  to  the  acre?" 

EusT  ON  Melon  Vines. 

Mr.  "Wells  C.  Norton,  of  ISTew  Market,  X.  H.,  asks,  by  letter,  what 
will  prevent  rust  on  his  melon  vines,  and  what  manure  to  use  on 
them. 

Mr.  S.  E.  Todd. — Let  him  stir  wood-ashes  into  the  earth  around 
each  hill,  and  mix  a  little  salt  with  the  ashes.  The  manure  for 
melons  should  be  fine  and  well  rolled,  also  thoroughly  mixed  with 
the  earth  in  the  hill.  Squashes  and  cucumbers  will  thrive  on  gross 
and  cruel  substances,  but  melons  are  more  delicate  feeders. 

Spear's  Pkepakation  for  Preserving  Fruit. 

The  committee  to  whom  was  referred  Mr.  L.  H.  Spear's  prepara- 
tion for  preserving  fruits,  respectfully  reports : 

That  since  the  action  of  the  Club  last  year,  in  relation  to  the  same 
subject,  Mr.  Spear  has  modified  his  preparation  by  adding  another 
ingredient  wliicli  he  claims  has'  obviated  an  objection  to  the  compound 
as  first  used,  arising  from  its  partial  decomposition  after  a  considerable 
lapse  of  time.  Several  members  of  your  committee  have  examined 
specimens  of  fruit  preserved  by  the  improved  process.  Some  of  tliese 
retained  considerable  of  the  original  flavor  of  the  fruit,  while  others 
had  entirely  lost  it,  yet  without  undergoing  fermentation.  This  last 
preparation,  sold  under  the  name  of  "  The  American  Fruit  Preser\"ing 
Powders,"  has  not  been  tested  for 'a  sufiicient  length  of  time  to 
enable  yom*  committee  to  decide  definitely  upon  its  value. 

The  new  ingredient  used  contains  an  element  which,  although  inert, 
does  not  enter  into  the  composition  of  the  human  body.    "While  your 

[Inst.]  17 
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committee  desires  to  be  very  cautious  in  recommending  tlie  addition 
to  condiments  of  any  article  not  known  to  be  nutritious,  or  tlie  con- 
tinued use  of  which  would  excite  abnormal  action  in  the  human 
system,  still  it  is  disposed  to  a|>probate  Mr.  Sjjears'  efforts  in  the  hope 
that  he  may  yet  satisfactorily  accomplish  what  seems  to  be  a  very 
difficult  task,  that  of  discovering  a  solution  which,  when  applied  to 
fruits  and  vegetables,  will  prevent  their  fermentation  and  decay, 
without  destroying  their  peculiar  flavor  and  those  aromatic  and  savory 
qualities  found  only  in  the  ripe  offspring  of  the  plant. 

S.  D.  TILLMAX, 
JOSEPH   B.  LYMAN, 
J.  V.  C.  SMITH, 

Committee. 
The  report  was  accepted  and  placed  on  tile. 

Adjourned. 


June  9,  1868. 

Mr.  Natuan  C.  Ely  in  the  chair;  Mr.  Jonx  W.  C'iiambers,  Secretary. 
CUT-"W0RMS, 

Mr.  E.  K.  Bascom,  Greensbury,  Ohio,  asks  how  can  we  get  rid  of 
cut-worms  i 

Mr.  A.  S.  Fuller. — Ever  since  I  commenced  keeping  crows  I  hare 
not  been  troul)led  W'ith  cut-worms.  I  have  a  tame  crow  that  will 
destroy  more  cut-worms  than  six  men,  and  when  he  eats  all  he  wants, 
he  kills  them  for  the  fun  of  the  thing.  Crows  are  as  easily  tamed  as 
hens.  One  morning  I  counted  100  rose-bugs  that  my  crow  ate  for 
his  breakfast.  I  would  keep  a  dozen  of  them  if  the  neighbors  were 
not  so  prejudiced.  My  crow  will  hunt  worms  by  turning  over  leaves 
and  lumps  of  dirt,  the  same  as  a  man.  Ojie  undertook  to  go  to  town 
with  me  one  day,  but  lie  came  across  a  man  with  a  gun,  who  shot 
him. 

The  (liair. — I  unce  had  a  crow  that  would  fly  into  my  neighbors' 
windows,  and  come  back  with  silver  plate,  breastpins,  watches,  and 
all  kinds  of  jewelry.     Of  course  I  had  to  dispose  of  him. 

Mr.  Isaac  P.  Trimble. — Crows  are  of  great  use,  for  they  kill  myriads 
of  grasshoppers  and  cock-chafers,  which  destroy  timothy  grass.  The 
crow  and  the  rook  are  the  most  intelligent  of  all  birds.  They  know 
by  the  looks  of  grass  when  worms  are  working  at  the  roots. 

Mr.  T.  C.  Peters. — He  is  the  most  useful  bird  on  the  farm.     I  have 
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never  known  a  crow  to  destroy  bii'ds  nests,  and  it  is  a  great  fallacy  to 
say  that  lie  destroys  corn.  I  always  make  a  liargain  with  him  in  the 
5]Dring,  to  give  him  all  the  corn  he  will  eat  if  he  will  let  the  planted 
alone.  They  dig  worms  all  the  while,  and  the  complaints  farmers 
make  abont  insects  will  increase,  if  they  continue  to  kill  the  crow. 
Skunks  are  also  most  useful  in  destroying  beetles.  In  Schoharie 
county  they  cannot  raise  hops  except  by  the  help  of  these  animals, 
and  the  farmers  value  them  as  much  as  tlieir  cows.  Crows  pull  up 
corn  when  worms  are  in  the  hill,  but  the}-  never  eat  it  unless  they  are 
starved.     A  peck  of  corn  will  save  ten  acres. 

Mr.  Isaac  P.  Trimble. — They  do  pull  up  corn,  but  it  is  to  get  that 
which  is  soft  for  their  young.     Hard  corn  they  will  not  touch. 

Mr.  Wm.  Lawton. — Building  large  poultry  yards  is  absurd.  If 
poultry  is  fed  on  cracked  corn  they  will  not  destroy  anything  in  th« 
garden  but  insects. 

Glauber  Salt  as  a  Fertilizer. 

Mr.  George  E.  White,  of  Isew  York  city,  sent  several  boxes  of 
G-lauber  salt,  which  were  given  to  various  members  of  the  Club,  to 
be  used  on  cabbages  and  turnips.  It  is  said  to  be  an  effective  manure, 
applied  in  small  quantities  to  3'oung  plants,  not  more  than  a  table- 
spoonful  being  used  on  one  cabbage-plant.  The  gentlemen  who 
took  the  boxes  will  use  and  report  result.  If  found  a  useful  applica- 
tion, it  may  be  of  much  use  to  the  farmer,  as  it  can  be  had  for  thirty- 
five  dollars  a  ton  Ijy  the  quantity,  or  two  cents  a  pound  in  small 
parcels. 

Mr.  A.  Preterre. — The  chemical  name  is  sulpliate  of  sodium.  It 
-can  do  no  harpi  in  small  quantities ;  and  in  certain  soils,  and  for 
special  crops,  should,  from  its  composition,  be  a  useful  application. 

Florida. 

Mr.  T.  C.  Peters  spoke  as  follows,  on  the  attractions  of  that 
tropical  State : 

"  My  remarks  here  two  weeks  ago  seem  not  to  have  been  properly 
understood,  or  rather,  they  were  so  brief  that  something  more  may 
be  proper  on  this  occasion.  Sugar-cane  is  quite  as  easy  of  cultivation 
in  Florida  as  Indian  corn  at  the  north.  The  cane  has  to  be  renewed 
in  some  localities  once  in  three  or  four  years,  in  others  only  in  seven 
years.  It  is  very  productive.  Almost  every  farmer  has  his  '  cane 
patch.'     Before  the  war,  some  as  large  as  fifty  acres.     Usually  from 
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half  an  acre  up.  A  man  who  knows  liow  to  make  maple  sugar  can 
make  cane  sugar  and  S3-rup,  and  the  process  is  not  more  expensive. 
The  yield  from  an  acre  varies  from  300  gallons  of  syrup  and  two 
barrels  sugar,  to  800  gallons  and  five  or  six  barrels  sugar  to  the  acre 
according  to  the  condition  of  the  land.  The  syrup  has  a  ready  sale 
at  Savannah,  and  other  large  towns,  for  from  fifty  cents  to  seventy- 
five  cents  per  gallon.  Long  staple  cotton  is  also  a  favorite  article  of 
cultivation,  and  when  well  handled  is  very  profitable.  Choice  samples 
often  bring  from  ninety  cents  to  one  dollar  and  twenty-five  cents 
per  pound,  and  no  fear  of  competition  to  reduce  the  price.  A  crop 
of  early  Irish  potatoes  is  easily  grown  and  can  be  planted  successfully 
in  the  forest,  so  that  the  emigrant  need  not  wait  to  clear  the  land 
before  making  a  crop.  Along  the  line  of  the  Florida  railroad  the 
first  crop,  if  well  managed,  will  net  $100  per  acre.  The  trans- 
portation from  Fernandina  is  regular  and  sure.  Also  from  points 
along  the  St.  John  and  Ochlawaha,  where  there  are  large  tracts  of 
fine  land  to  be  had  almost  for  asking 

"  I  would  not  advise  northern  emigrants  to  go,  earlier  than  October. 
As  Mr.  Robinson  said,  people  must  prepare  for  a  new  country,  but  one 
that  can  easily  be  subdued  and  made  habitable,  vastly  superior  to  the 
far  off  west,  into  which  people  are  now  rushing  in  such  numbers.  Mr. 
Peters  then  read  from  a  private  letter,  received  from  a  planter  in 
Alachua  county,  dated  May  23 :  '  Thus  far  my  crops  are  fine.  I 
suppose  you  will  be  somewhat  surprised  to  hear  that  th«  farmers 
have  all  laid  by  their  corn  crops  in  this  section.  My  corn  is  now  in 
full  silk  and  tassel.  My  cotton  is  beautiful  and  has  a  great  many 
blooms.'  He  rolled  his  cotton  seed  in  a  fertilizer,  and  made  a  roller 
go  over  the  seed  for  nearly  one  hundred  acres.  Tvie  seed  was  well 
moistened  before  rolling.  Great  good  resulted  in  the  early  germi- 
nating. Speaking  of  the  orange  grove  which  they  were  just  planting 
among  the  newly  fallen  trees,  when  I  was  there,  in  Februar}',  he  says : 
'  Brother  is  hard  to  work.  He  has  planted  four  hundred  trees.  Out 
of  the  number,  only  four  died.  He  has  budded  a  great  many  with 
the  China  or  sweet  orange  buds,  which  are  growing  finely.  Some 
are  now  two  feet  in  length.  If  they  continue  as  well  we  shall  have 
China  oranges  ready  for  the  market  in  three  years.  TVe  expect  to 
plant  during  the  year  about  one  thousand  buds,  which  will  keep 
brother  busy  treding.  The  forty  acre  lot  which  you  saw,  we  intend 
to  plant  out  to  orange  trees  before  we  stop,  which  will  give  us  an 
orchard  of  4,000.     If  we  are  successful,  and  thus  far  I  see  nothing 
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•discom-aging,  we  'shall  have  a  fortune  in  a  few  3'ears.  We  have 
planted  a  good  many  bananas.  They  are  growing  linely,  and  in  two 
years  we  shall  have  the  fruit  for  market.  We  intend  to  have  most 
of  the  tropical  fruits  in  our  grove  as  soon  as  we  can  get  them." 

N.  C.,,Meeker. — I  don't  see  why  we  should  hold  up  Florida  so  con- 
stantly as  the  best  place  in  the  world  for  the  poor  man  who  wants  a 
pleasant  home.  The  State  is  an  old  one,  but  it  has  never  attracted 
population,  and  there  must  be  something  about  it  that  we  haven't 
heard  of  yet.  Why  all  the  people  in  Florida  would  not  make  so  big 
a  town  as  Leavenworth.  Either  the  land  is  miserably  poor  or  the 
societ}^  is  bad,  or  the  climate  sickly,  or  there  would  be  more  people 
go  there. 

Cows  FOK  THE   South. 

Mr.  William  M.  Matthews,  who  lives  in  Georgia,  near  the  Florida 
line,  inquires  about  a  milch  cow,  how  to  get  her  to  Savannah,  and 
what  kind  to  buy,  and  how  much  milk  he  ought  to  expect  of  a  good 
•cow,  and  her  cost  here. 

Mr.  J.  B.  Lyman. — The  best  breed  for  milk  only  is  the 
Ayrshire ;  the  best  for  butter  is  the  Alderney ;  the  best  for 
size  and  beef  is  the  shorthorn.  Any  northern  cow  would  need  to 
be  acclimated,  and  would  not  do  well  at  first  so  far  south.  She  should 
be  kept  in  a  cool  open  shed  and  fed  on  green  forage  and  protected 
from  musquitoes,  if  possible.  The  cost  of  a  first  class  cow  is  from 
seventy-five  doRars  to  $150,  according  to  breed.  But  the  advice  of 
the  Club  to  Mr.  Matthews  is  to  import  a  good  Ayrshire  bull  calf  that 
he  can  get  for  $100  or  $150,  and  buy  the  best  native  milkers  he  can 
find  in  his  part  of  Georgia.  In  a  few  years  he  will  have  a  herd  of 
very  valuable  cows.  Meantime,  Mr.  Fuller  suggests  the  use  of 
Borden's  condensed  milk. 

Longevity  and  Intelligence  of  Animals. 
Mr.  J.  V.  C.  Smith  read  the  following  interesting  paper :  With  a 
■considerable  degree  of  accuracy,  naturalists  have  determined  the  ages 
of  horses,  oxen,  sheep,  goats,  asses,  mules,  cats,  dogs,  and  many 
others,  so  long  ago  that  it  would  be  difiicult  to  refer  to  those  who  are 
entitled  to  the  most  distinction  for  their  industrious  researches  in 
that  relation ;  and,  further,  experience  of  ages  has  proven  the  fact 
that  their  lives  cannot  be  much  prolonged  bej-ond  the  ordinary  limit 
assigned  by  the  laws  of  nature,  with  the  utmost  effort  of  human 
ingenuity. 
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Among  men  there  are  individuals  whose  vital  strength  carries  them 
further  forward  in  age  than  otliers.  It  is  not  so  frequently  the  case,, 
however,  with  the  lower  animals.  Oecasionallj  horses  have  attained 
fifty  or  sixty  years.  But  such  instances  are  extremel}'  rare,  and 
depend  more  on  some  original  endowment  in  tlieir  organization  than 
from  any  particular  care  bestowed  upon  them  with  a  view  to  their 
greater  longevity.  A  white  mule  in  Virginia,  belonging  to  Gen. 
Leighton,  was  eighty-iive  years  old ;  it  lived  through  three  genera- 
tions, and  knew  more  about  the  work  on  tlie  plantation  than  anybody 
else. 

Dogs  cannot  be  kept  alive  much  more  than  twenty  years  in  any 
tolerable  condition  of  health.  Their  vigor  M'anes  ;  vision  becomes- 
exceedingly  imperfect,  and  although  the  sense  of  smell  is  the  last  of 
the  special  senses  to  fail,  if  it  ever  does  before  death,  they  are  reluct- 
ant to  move  from  comfortable  quarters,  where  they  sleep  most  of  the 
time.  Dogs  understand  several  languages,  such  as  French,  Italian 
and  Spanish.  A  dog  on  Fifth  avenue,  in  this  city,  understands  only 
Italian.  It  is  related  of  a  yoke  of  oxen  being  killed  in  crossing  a 
railroad,  because  one  of  them  was  French  and  did  not  understand  his 
English  driver.  Poultry  understand  no  language  disconnected  from 
feeding.     Fish  will  come  to  feed  at  the  ringing  of  a  dinner  bell. 

When  the  domestic  animals  become  aged,  which,  with  some  of 
them,  may  be  at  twenty  or  thirty  years,  they  loose  flesh  and  strength. 
It  is  almost  impossible  to  fatten  them  thus,  as  the  food  seems  to  be 
imperfectly  digested.  At  least,  nutrition  is  defective,  and  gradually 
they  have  a  lethargic  appearance,  and  iinally  die  without  the  indica- 
tions of  disease.  This  is  a  decay  of  life  with  them.  In  all  the  inter- 
mediate periods  between  youth  and  middle  age,  they  may  fall  victims 
to  infectious  maladies,  injuries  from  combats,  or  excess  in  gorging 
themselves  after  protracted  fasts.  No  other  excesses  can  be  laid  to 
the  charge  of  dumb  beasts,  as  they  are  controlled  in  other  respects 
by  instincts  and  by  times  and  seasons  which  do  not  reduce  their 
physical  energies.  They  violate  no  laws  of  organic  life,  M'ithout  the 
exercise  of  reason,  that  intellectual  man  does  with  all  the  conse- 
(piences  before  him,  and  reason  for  a  guide. 

With  this  accumulated  knowledge  respecting  animals  intimately 
associated  with  man,  which  has  the  merit  of  being  pretty  accurate,, 
it  is  rather  surprising  that  more  exact  data  have  not  been  established 
in  regard  to  man  himself.  If  the  greatest  study  of  mankind,  in 
Pope's  day,  was  man  it  is  no  less  so  now,  when  institutions  have 
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f^rown  into  public  favor  that  ought  to  he  able  to  decide  upon  the 
probable  limits  of  life  with  more  certainty  than  has  hitherto  character- 
ized tables  of  expectancy,  probable  longevity,  and  some  other  guess- 
work assumptions  in  the  department  of  vital  statistics. 

With  the  records  of  centuries,  and  the  collected  observations  of 
careful  students  who  have  earnestly  interrogated  nature  with  a  hope 
cjf  ascertaining  how  she  gauges  the  lives  of  males  and  females,  and 
by  what  signs  the  secret  ma}'  be  brought  to  light,  that  will  invariably 
point  to  the  positive  day  of  death,  it  is  still  too  much  left  to  conjecture 
and  theoretical   speculating. 

By  referring  to  Goldsmith's  I^atural  History,  a  work  quite  obsolete 
and  perhaps  out  of  print,  but  which,  nevertheless  abounds  with  curious 
statements,  a  pretty  correct  mortuary  table  may  be  found  which 
chronicles  the  life-period  of  animals  with  which  we  are  not  familiar. 
It  is  quite  evident,  in  the  very  constitution  of  things,  long  life  was 
never  intended  for  those  Avhich  multiply  rapidly  and  mature  in  one, 
two,  or  three  years.  Were  they  to  exist  as  long  as  man,  the  surface 
of  the  earth  would  not  accommodate  the  irresponsible  myriads,  nor 
food  be  produced  in  sufficient  abundance  to  meet  their  necessities. 
It  is,  therefore,  in  accordance  with  a  Divine  arrangement,  which  con- 
templates the  greatest  amount  of  happiness  for  all,  that  a  law  of 
limitation  iixes  unalterable  boundaries  for  life  in  all  races,  types,  and 
forms  of  organized  beings.  To  this  decree  man  must  submit.  With  such 
facts  before  us — and  they  have  been  recognized  by  learned  naturalists 
for  ages — it  is  strange  indeed  that  it  has  not  yet  been  ascertained  to 
what  length  of  life  our  .own  race  may  attain.  Thomas  Parr  mari'ied 
at  eighty  for  the  first  time,  and  lived  to  152  years — left  a  grandson  who 
died  at  12-i.  This  demonstrates  an  actual  transmission  of  vitality ; 
but  Henry  Jenkins — a  still  more  remarkable  example  of  longevity 
in  modern  times — reached  the  patriarchal  age  of  1G9.  But  this  by 
no  means  determines  the  duration  of  human  life.  It  seems  to  have 
been  a  received  opinion  in  the  time  of  King  David  that  serenty  years 
was  the  ordinary  measure  of  human  existence.  Any  years  beyond  are 
poetically  represented  as  unsatisfactory  and  burdened  with  infirmities. 
The  difi'erence,  therefore,  between  the  ages  of  the  patriarchs  of  the 
Jewish  nation  and  of  men  in  the  most  flourishing  period  of  Jewish 
nationalty  was  very  striking.  Moses  died  at  110,  and  his  natural 
forces,  says  the  chronicle,  were  not  abated.  Ilufeland  believed  the 
duration  of  human  life  might  be  about  200  years.  With  an  experience 
of  6,000  years — the  problem  is  an  unsolved  one — it  has  not  been  deter- 
mined how  lono;  we  could  live. 
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We  have  settled  the  question  respecting  the  length  of  life,  with 
domestic  animals  associated  with  man.  Their  days  are  specifically 
limited.  They  are  quickly  developed,  and  almost  as  rapidly  fall  into 
decay.  Man's  mission  and  nltimate  destiny  are  so  widely  different, 
the  laws  governing  his  organic  structure  operate  in  conformity  to  a 
higher  nature ;  the  corporal  lasts  longer,  that  his  intellect  may  be 
exercised  for  directing  and  controlling  the  mineral,  vegetable  and 
animal  kingdoms,  he  being  truly  lord  of  all  he  surveys. 

Woodward's  Fountain  Wasiher  and  Boiler. 

Mr.  Edward  F.  Woodward  exhibited  in  active  operation  his  fountain 
washer  and  boiler,  which  took  the  highest  premium  at  the  Fair  of 
the  American  Institute,  in  1863.  This  remarkable  contrivance  is 
wholly  self-acting :  by  applying  heat  to  the  bottom  of  the  boiler, 
steam  is  generated,  causing  a  rapid  circulation  of  water  or  suds,  and 
producing  a  continuous  upward  flow  of  boiling  suds  through  the 
center  tube,  from  which  it  is  forcibly  discharged,  and  spread  over  the 
suface  of  the  clothes,  thoroughly  penetrating  and  percolating  through 
every  fibre  on  its  return  through  the  perforated  circulator  to  the 
bottom  of  the  boiler  or  lower  reservoir.  In  this  manner  it  most 
effectually  cleanses  the  clothes  from  all  impurities,  without  labour  or 
annoyance  of  any  kind. 

Messrs.  N.  C.  Meeker,  S.  E.  Todd,  and  J.  B.  Lyman  said  they  had 
this  boiler  in  use  in  their  families  and  find  that  it  greatly  shortens 
the  labor  of  washing,  and  robs  Monday  of  its  terrors  for  tlie  house- 
wife. 

IIoRSE  Hay-fork. 

Mr.  L.  S.  Mason,  of  Middlefield,  IST.  Y.,  showed  a  harpoon  fork  for 
loading  and  unloading  hay.  It  is  a  hollow  car  of  steel  sharpened  in 
angles  at  the  tip.  When  plunged  into  a  pile  of  hay,  a  string  is  pulled 
by  which  spurs  are  made  to  come  out  and  hold  the  harpoon  so  several 
Inmdred  weight  can  be  lifted  by  it.  Mr.  Wm.  S.  Carpenter  spoke  of 
it  as  superior,  in  his  opinion,  to  any  hay-fork  in  use,  and  he  has  tried 
nearly  all  the  late  patents. 

Holly's  Laundry  Fork. 

Tliis  Avas  exhibited  by  Messrs.  Peck  &  Seymour.  It  is  of  galva- 
nized iron,  with  a  wooden  handle,  and  was  highly  commended. 
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Hand  Coen  and  Seed  Plaxtee, 

Williams  &  Merrick,  Sebeck,  Me.  This  instrument  having  been 
given  to  Mr.  N.  C.  for  trial,  he  states  that  it  seems  to  work  well,  and 
to  perform  all  that  is  claimed  for  it.  It  is  easily  adjusted  for  different 
seeds,  and  it  adds  to  the  expedition  of  planting.  It  is  more  suited  to 
garden  than  field  work,  and  the  ground  should  be  well  prepared. 

Opium. 

Mr.  G.  G.  Pattei-son,  Brooklyn,  California,  inquires  in  what  country 
the  poppy  is  grown  from  which  opium  is  made,  and  if  there  is  any 
boiling  or  distillation  used. 

The  Secretary. — The  poppy  (jx(jx(ver  soiamiferimi)  originated  in 
the  east,  but  now  is  naturalized  everywhere.  It  is  grown  extensively 
in  Europe,  often  for  extracting  an  oil  from  the  seed  which  is  next  in 
value  to  olive  oil.  The  finest  opium  is  obtained  by  making  incisions 
up  and  down  in  the  green  capsules  in  the  evening ;  a  milky  juice 
flows  out,  it  is  suffered  to  remain  till  the  following  evening,  to  get 
sufiiciently  thick,  which  we  understood  to  be  opium  itself. 

Mr.  George  A.  Dritz,  Chambersburg,  Pa.,  is  evidently  addicted  to 
experimenting,  and  forwards  the  following  communication  concerning 

Wheat. 
The  native  and  foreign  varieties  are  doing  remarkably  well  this 
season.  The  kinds  that  are  taking  the  lead  for  hardiness,  earliness 
and  productiveness  are  the  French  white  chaff,  Mediterranean  (all  in 
head  at  present  writing),  the  French  red  chaff,  Mediterranean,  Week's 
white,  Lancaster  red,  Drihl's  white,  blue  stem,  white  Hungarian, 
red  American,  white  bearded,  amber  Mediterranean,  German  red, 
Hallet's  English  red  and  white,  Rogers'  red,  Eochester  red,  Egyptian 
red,  Tuscan  amber,  three  years  acclimated.  Of  the  Tuscan  red,  one 
year  sown,  half  was  winter-killed,  the  remainder  stooling  wonderfully, 
almost  covering  the  vacant  ground.  This  heads  late.  The  Tuscan 
white  was  all  winter-killed ;  also,  the  California.  We  are  buying 
these  last  two  for  spring  sowing,  but  they  do  not  promise  well  at  pre- 
sent. I  find  that  wheat  received  from  California,  Chili,  Peru,  and 
the  southern  part  of  Italy  does  not  acclimate  well  in  our  wet  and 
cold  soils.  I  find  that  the  varieties  that  do  best  come  from  France, 
Austria,  Hungary  and  Prussia.  These  not  only  hold  their  own,  but 
improve  by  cultivation  in  this  country.  They  are  mostly  red  and 
amber  wheats,  bearded,  with  a  few  exceptions.     Wliite,  smooth  and 
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bearded,  as  also  English  wheat,  are  not  doing  as  well  as  I  should  like. 
They  seem  to  M'ant  very  rich  ground  to  bring  them  to  perfection.  I 
have  about  fifteen  varieties  growing  that  I  will  give  you  an  account  of 
at  another  time.  I  will  also  make  a  report  of  an  experiment  I  am 
making  with  Swedish,  Norway,  Xew  Brunswick,  and  surprise  oats. 

Cisterns. 

Mr.  J.  F.  Glosser,  Altoona,  Penn. — I  wish  to  know  the  best  mode 
(»f  building  a  cistern  that  will  insure  pure  water  by  filtration. 

Mr.  N.  C. — Where  the  ground  will  permit,  one  should  dig  from 
fifteen  to  twenty  feet  deep  and  six  or  eight  feet  across,  and  catch  the 
water  in  the  winter,  w^hicli  will  form  a  year's  supply.  A  barrel  filled 
will  charcoal  will  answer  for  a  filter,  or  if  caught  at  the  above  season 
and  during  a  long  rain,  taking  care  to  let  in  onl}^  after  the  roof  is  well 
washed  oft',  no  filtering  will  be  necessary.  A  cistern  of  this  size  is  the 
l)est;  if  it  were  thirty  feet  deep  it  would  be  better,  because,  if  half 
full,  there  would  be  a  supply,  and  the  water  would  be  as  cold  as  well 
water.  Fifteen  feet  deep  will  require  two  barrels  of  cement  put  on 
the  eartli.  A  brick  arch  should  be  turned  over  the  top.  When  one 
can  dig  only  eight  or  ten  feet  deep  on  account  of  water  coming  in, 
two  should  be  dug,  one  smaller  for  the  filter  ;  or  there  may  be  only 
one  and  a  filter  of  charcoal  and  sand  for  the  w^ater  to  run  through. 
The  best  way  is  to  dig  in  a  dry  time,  so  as  to  go  deep,  and  a  wall  of 
rough  brick,  cemented,  may  be  built  if  the  surface  cannot  be  made 
smooth  for  putting  on  the  cement.  For  cooking,  for  stock,  and  even 
for  drinking,  a  cistern  is  better  than  most  wells,  and  it  does  not 
generally  cost  so  much.  It  should  be  cleaned  out  once  a  year,  and 
there  should  be  at  least  two.  The  roof  that  shelters  stock  during  the 
winter  will  catch  water  enough  to  last  the  year  round.  The  great 
<lefect  of  cisterns,  as  usually  built,  is  their  small  capacity.  It  is  not 
necessary  to  have  a  mason  to  do  the  work.  Any  man  with  a  little 
ingenuit}^  can  build  one  for  himself.  To  plaster  on  the  eartli  it  is 
necessary  to  dig  the  wall  smooth.  For  one  barrel  of  cement,  use 
from  two  to  three  barrels  of  sand  according  to  the  strength  of  the 
cement,  mix  M^ell  and  only  about  as  fast  as  it  is  used.  A  trowel  can 
be  bought  for  one  dollar  and  fifty  cents,  and  thus,  at  a  small  exjjense, 
one  can  have  a  cistern  as  the  result  of  his  own  labor.  If  it  should 
leak,  put  on  another  coat.  Mason's  work  does  not  always  stand. 
We  believe  it  a  good  deal  better  for  a  farmer  and  his  boys  to  learn  to 
do  such  jubs  themselves  than  to  depend  upon  others,  even  though 
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they  may  not  get  things  right  the  first  time.  It  is  the  making  of 
boys  to  have  them  lead  out  in  these  independent  ways  ;  for  not  only 
will  they  be  self-reliant  and  abundantly  able  to  take  care  of  themselves, 
but  they  will  richly  earn  good  victuals  and  clothes. 

John  M.  Martin,  of  Minonk,  Woodford  county,  III,  writas  sensibly 
of 

Plowestg  on  Flat  Lands. 

The  rainy  weather  of  the  last  few  weeks  makes  all  who  are 
interested  in  the  growing  crops  feel  deeply  the  need  of  some  way  to 
carry  off  the  surplus  amount  of  water  with  which  the  ground  is 
covered.  Our  land  must  be  drained.  But  how?  It  takes  long  to 
underdrain  and  our  crops  must  be  growing.  It  is  my  experience 
that  much  can  be  effected  by  plowing  properly.  Out  in  tlie  west  it 
is  the  common  practice  of  many  farmers  to  plow  around  and  around 
a  field  till  it  is  finished.  This  is  wrong,  for  when  this  is  done  year 
after  year,  makes  the  center  lower  than  the  outer  edges,  and  thus  a 
sort  of  basin  is  formed  which  will  hold  the  water.  Before  starting  to 
plow,  a  man  should  examine  his  ground,  and  find  which  way  the 
water  drains  naturally,  and  then  plow  accordingly.  Plow  in  narrow 
lands  thowing  out  deep  middle  furrows  which  will  act  as  ditches. 
Never  plow  across  the  end  of  lands,  but  let  the  furrows  extend  the 
whole  length.  This  mode  of  plowing  I  have  adopted  from  experience, 
and  I  believe  nearly  double  the  amount  of  grain  M'ould  be  raised  in 
Illinois  if  farmers  were  to  plow  in  this  manner,  and  attend  to  plowing 
deep.  Land  plowed  in  this  manner  is  fit  to  be  worked  a  week  sooner 
than  that  plowed  in  the  old  way. 

John  ^V.  Chambers  submitted  the  following  report  of  the 

Flol'k  Seed  DisTRrBuxiox. 
The  Secretary  of  the  Farmers'  Club  reports  that  since  the  15th  day 
of  November  he  has  received  15,328  applications  for  seeds :  these  were 
from  nearly  every  State  in  the  Union ;  and  that  he  has  sent  out  by 
mail  over  90,000  papers  of  seeds.  The  labor  of  putting  up  the  seed 
has  been  immense.  An  assistant  has  been  engaged  over  three  months 
at  this  business.  The  club  is  indebted  for  these  seeds  to  a  great 
many  persons  who  wished  to  aid  this  cause.  Among  the  principal 
he  would  mention  Mr.  AYm.  R.  Prince,  of  Flushing,  L.  L,  Avho 
furnished  more  than  twenty-seven  varieties ;  the  Rev.  Samuel  Gris- 
wold,  Saybrook,  Connecticut,  sent  5,000  packages  ;  Edward  Gillett, 
Southwick,  Maine  ;  G.  F.  Edred,  Pennsylvania  ;  Lewis  Brey,  Indiana  i 
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Bruce  S.  Hoag,  A.  G.  Bisbee,  Ohio,  and  to  a  large  number  of  ladies, 
the  list  too  long  for  publication. 

Adjourned. 

June  16,  1868. 

Mr.  Nathan  C.  Ely  in  the  Chair;  Mr.  John  W.  Chambers,  Secretary. 
CoAL-TAK   FOR   PRESERVING    WoOD. 

Mr,  Samuel  T.  Rodgers,  Waterbury,  Ct, — For  fence  posts  the  bark 
should  be  removed,  and  a  thick  coating  of  coal-tar  applied.  Every 
farmer  should  have  a  barrel  of  this  valuable  preservative  on  hand. 

Mr,  Colyer. — In  laying  the  Nicolson  pavement  pne-third  pitch  and 
two-thirds  coal-tar  are  used.  It  is  much  better  to  dip  the  posts  in  a 
vessel  of  hot  tar  than  to  apply  with  a  brush,  which  will  not  stand  the 
tar.  Any  common  oil  is  good  for  cleaning  the  tar  from  the  hands  ; 
afterward  kerosene  may  be  used  to  finish  up  with.  A  good  deal  of 
tlie  coal-tar  from  gas-houses  contains  an  acid  which  is  sometimes  inju- 
rious to  pine  wood.  The  Dunderberg  was  seriously  damaged  by  the 
gas-house  tar  used  in  its  construction. 

Deep  Plowing. 

Mr.  David  Pettit,  Salem,  Xew  Jersey. — We  do  not  plow  in  this 
county  six  inches  deep,  and  yet  our  crops  have  increased  rapidly  for 
the  last  thirty  years,  so  that  our  productions  are  now  more  than 
double  what  they  were  then,  and  our  farm  lands  have  advanced  in 
market  value  in  a  much  greater  ratio.  Kone  of  our  best  grain  farms 
can  be  piu'chased  now  for  $200  per  acre.  This,  too,  under  a  system 
of  plowing  rather  under  than  over  five  inches. 

Your  reporter  says :  11.  Greeley  decidedly  said  that  a  farmer  should 
start  with  eighteen  inches  oi  fertile  soil  as  a  capital,  and  expressly 
disclaimed  advocating  turning  up  barren  subsoil  to  the  surface.  If 
H.  G.  means  that  we  should  pulverize  and  manure  our  land  to  the 
depth  of  eighteen  inches  before  cropping,  or  even  after,  the  idea  to 
practical  farmers  here  is  simply  ridiculous ;  for  no  land  here  will  pay 
in  fann  crops  the  extra  cost  of  manuring  and  pulverizing  to  that 
depth,  or  the  half  of  it,  if  our  crops  should  be  largely  increased 
thereby ;  but  all  experiments  here  of  deep  plowing  and  subsoiling  to 
increase  our  crops  have  proved  failures  and  been  abandoned. 

(Jf  Avhat  possible  use  can  it  be  to  resort  to  deep  plowing  and  pul- 
verizing to  increase  our  crops,  if  it  would  so  increase  them  when  we 
grow  crops  already  larger  than  they  can  stand  and  mature  under  the 
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shallow  and  clieap  system  of  plowing.  The  advocates  of  deep  plow- 
ing say,  it  will  prevent  our  crops  from  suffering  with  the  drouth  by 
enabling  the  roots  of  plants  to  penetrate  deeper  to  find  food  and 
moisture.  Is  this  true  ?  Do  the  roots  of  our  grain  crops  penetrate 
to  the  depth  of  nine  inches,  a  foot,  or  eighteen  inches,  or  more  'i 
What  evidence  of  it  is  there  ?  "Who  has  shown  that  the  roots  of  our 
grain  crops  do  so  penetrate  where  the  soil  has  been  deepened  ?  Go 
into  a  cornfield  when  well  grown,  after  a  drouth  and  after  a  heavy 
rain,  when  the  wash  has  carried  the  soil  away  in  places  to  the  depth 
of  two,  three  or  four  inches,  and  you  will  find  a  complete  network  of 
fine  corn-roots  laid  bare  by  the  wash  ;  not  at  the  extreme  depth  of 
the  shallow  plowing,  but  at  the  very  surface ;  and  after  a  day  or  two 
of  wet,  damp  weather  it  is  not  uncommon  to  see  the  ends  of  new 
roots  entirely  above  the  surface  of  the  ground  where  there  has  been 
no  wash ;  thus  showing,  that  even  in  dry  times  as  well  as  other 
times,  the  roots  seek  food  and  moisture  near  and  at  the  surface. 
Every  practical  farmer  ought  to  know  that  in  dry  times  moisture 
rises  fi'om  one,  two,  three,  and  even  four  feet  deep  (according  to  the 
hardness  of  our  soil  and  subsoil)  to  the  surface,  before  it  can  pass  off 
by  evaporation ;  all  of  which  moisture  must  necessarily  pass  by,  or 
in  contact  with  these  fibrous  roots  as  it  is  drawn  up  by  the  heat  of 
the  sun.  The  poorer  the  soil  is  the  harder  it  becomes,  and  the  deeper 
the  drouth  will  penetrate.  There  are  certain  amounts  of  vegetable 
matter  and  other  fertilizers  in  aH  soils.  The  thinner  the  soil  is,  pro- 
vided it  contains  all  the  elements  of  a  deep  soil,  the  richer  it  must 
be.  Take  any  of  our  land  and  mix  the  soil  of  six  inches  deep  with 
a  poor  subsoil  of  six  inches,  and  you  decrease  the  fertility  of  that 
soil  nearly  one-half,  and  so  on  in  the  same  ratio  in  proportion  to  the 
depth  ;  and  you  not  only  make  the  soil  poorer,  but  you  decrease  its 
capacity  to  stand  dry  weather,  because  you  increase  its  liability  to 
bake  or  become  hard,  and  so  increase  evaporation.  On  the  other 
hand,  the  richer  the  soil  is  in  vegetable  matter,  or  the  more  vegeta- 
ble matter  it  contains  in  proportion  to  its  depth,  the  more  mellow  it 
is,  and,  consequently,  the  more  evaporation  is  retarded  and  the  better  it 
will  stand  dry  weather,  all  other  things  or  circumstances  being  equal. 
Mr.  Wm.  S.  Carpenter. — More  depends  on  the  care  of  the  crop 
after  it  is  planted,  whatever  the  depth  of  plowing  may  be.  If  the 
manure  is  put  on  the  surface,  and  the  ground  constantly  stirred, 
there  will  be  good  crops.  For  my  part  I  am  opposed  to  the  extreme 
as  advocated  by  some. 
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Mr.  A.  S.  Fuller. —  I  do  not  understand  liow  it  is  that  men  who 
have  sense  and  eyes  should  oppose  deep  plowing.  I  'do  not  care  what 
any  one  says,  there  is  no  sense  in  such  a  thing.  Corn,  that  can 
descend  deep,  is  not  affected  by  drouth  or  excessive  moisture.  To-daj 
those  who  have  trenclied  deep  and  underdrained  tlieir  land,  are 
getting  rich  during  tliis  wet  weather.  Manure  comes  in  the  rain 
and  damp  atmosphere. 

Dr.  J.  C.  Y.  Smith. — I  was  on  the  committee  to  visit  Salem 
county,  and  the  farms  are  an  honor  to  the  county  and  State.  What- 
ever Mr.  Pettit  says  is  so.  Perhaps  the  soil  does  not  need  to  he 
plowed  as  deep  as  elsewhere.  And  here  is  an  important  point, 
wdiich  should  be  talvcn  into  consideration  in  deciding  on  this  subject. 

Mr.  Solon  Robinson. — I  have  been  studying  this  subject  for  fifty 
years,  and  I  do  not  know  as  much  now  as  I  thought  I  did  when  I 
commenced.  In  ISTew  Jersey  it  may  not  be  necessary  to  plow  deep. 
Out  on  my  soil,  in  Westchester  county,  a  man  who  plowed  shallow 
would  be  starved  to  death,  as  he  ought  to  be.  The  plowing  through- 
out the  United  States  does  not  average  more  than  three  inches.  There 
is  something  in  subsoil  which  rises  and  gives  fertility  to  the  surface. 
There  are  sections  where  deep  plowing  will  not  pay.  I  am  not  crazy 
on  the  subject  of  deep  plowing,  but  I  am  not  in  favor  of  shallow  cul- 
ture. 

Mr.  P.  T.  Quinii. — Celery  plants  descend  thirty-one  inches.  I  have 
traced  the  roots  of  corn  fi*om  thirty  to  thirty-six  inches,  and  squashe? 
from  twelve  to  sixteen  inches.  I  never  knew  a  place  where  deep 
plowing  did  any  harm.  In  market  gardening,  where  hundreds  of 
dollars  worth  of  manure  are  used,  land  plowed  four  inches  deep 
would  not  produce  enough  to  pay  for  the  seed.  Tliere  is  something 
wrong  when  the  average  of  crops  has  decreased  from  thirty  to  sixteen 
bushels  per  acre. 

Dr.  Isaac  P.  Trimble. — I  grant  that  if  there  is  a  hard-pan  it  must 
be  broken ;  and  liere  the  difterence  of  opinion  undoubtedly  arises. 

Mr.  A.  S.  Fuller. — If  this  clul)  could  induce  the  jieople  of  the 
United  States  to  plow  one  inch  deeper,  it  would  add  one  hundred 
millions  of  dollars  to  the  country. 

Dr.  J.  C.  Y.  Smith. — Where  tliere  is  a  phosphate  roots  will  descend 
in  search  of  it.  On  the  removal  of  the  remains  of  Poger  Williams, 
at  Providence,  P.  I.,  it  was  found  that  the  roots  of  an  apple  tree  had 
des«ended  into  the  grave,  and,  wholly  absorbing  the  bones,  had 
assumed  the  human  form. 


Proceedings  of  the  Fahmehs'  Club.  271 

HoKSE  Flesh  as  Food. 

Mr.  Robert  Ivins,  Attleboro',  Bucks  county,  Pa. — I  was  surprised 
on  reading  the  report  of  the  chib  of  May  12,  to  see  horseflesh  extolled 
as  an  article  of  diet,  particularly  as  it  came  from  the  president  of  an 
Association  for  the  Prevention  of  Cruelty  to  Animals,  After  dej)ictino- 
the  cruelties  inflicted  on  cattle  being  sent  to  onr  markets  from  the 
west,  and  the  inhumanity  of  persons  whose  hands  they  pass  through, 
he  introduces  horse  flesh  as  beef,  to  abate  the  atrocities  inflicted  on 
the  ox.  AVe  presume  that  that  valuable  animal,  the  horse,  is  not  abused 
in  his  passage  to  the  eastern  cities,  since  the  gentleman  says  nothing 
about  it.  We  would  suppose  that  there  was  labor  enough  for  the 
president  and  a  large  number  of  agents  to  ameliorate  the  suflerings 
of  animals  which  cannot  complain,  without  advocating  horse  meat. 
Mr.  Bergh  speaks  of  the  use  of  horse  flesh  in  France  and  England 
with  the  eulogy  of  epicures  in  favor  of  its  introduction  as  food.  Who. 
among  them  would  order  his  faithful  family  horse,  that  had  served 
many  j^ears  with  all  of  his  speed  and  strength,  to  be  slaughtered  and 
prepared  for  a  repast  ?  Wone,  if  truly  humane.  I  had  rather  see  the 
customs  of  the  Chinese  adopted,  and  have  our  worthless  rats  and 
puppies  prepared  as  dainties  for  epicures,  than  the  noble  horse.  Even 
if  horse  flesh  should  be  considered  wholesome  and  good,  none  but  the 
wealthy  could  purchase  it.  At  the  present  price  of  horses  the  meat 
could  not  be  sold  for  less  than  flfty  cents  to  one  dollar  per  pound, 
unless  they  appropriate  those  that  are  useless  for  labor ;  such  as  have 
broken  limbs  and  incurable  sores  and  diseases,  for  feastino-  the  hi^h  in 
life.  The  idea  of  using  our  horses  for  food,  after  they  have  labored 
and  saved  ns,  and  helped  to  raise  us  to  prosperity,  -svould  shock  the 
sensibilities  of  almost  every  farmer  in  the  country.  The  people  of 
Bucks  county  would  call  no  man  an  apostle  who  would  introduce 
horse  beef  in  this  age. 

Bread  Making. 

Prof.  Hoi'sford,  of  Cambridge,  Mass.,  gave  an  interesting  account 
account  of  bread  making,  and  showing  how  fermentation  is  produced, 
by  means  of  diagrams  on  the  black-board.  This  was  in  connection 
with  the  exhibition  of  baking  bread  in  a  gas  stove  oven,  from  flour 
and  ingredients  which  he  has  discovered,  by  which  means  bread  i.s 
mixed  and  baked  in  a  verv  short  time. 
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Cronk's  Steamer. 
The  coinmittee  reported  that  four  dishes  can  be  cooked  over  one  hole 
of  a  stove,  or  on  one  burner  of  a  gas  stove,  without  imparting  anj 
flavor.     For  small  families,  it  permits  a  large  amount  of  cooking  ta 
be  done  with  a  small  heat. 

Hexamer's  Four-tined  Hoe. 
Mr.  Sinclair,  Croton,  N.  Y.,  who  is  a  good  farmer,  thinks  that  the 
handle  should  be  at  least  six  inches  longer.  One  thing  is  certain, 
that  a  set  of  garden  implements  is  imperfectTwithout  one.  Among 
weeds  it  will  do  four  times  more  work  than  a  hoe,  and  much  better. 
The  simple  truth  is,  that  in  a  common  lifetime  one  will  throw  away 
a  jear's  hard  work  for  want  of  it. 

Evergreen  Seeds. 

Wm.  Hampton,  Viola,  Iowa,  Marion  Co. — I  bought  a  few  seeds  of 
a  traveling  peddler  this  spring,  and  expect  I  was  humbugged,  for 
though  I  planted  with  great  care,  when  I  ought  to  have  been  planting 
corn,  not  one  has  sprouted.  I  would  like  Elsie  Meig's  post-office 
address ;  if  her  husband  is  in  want  of  some  of  the  best  and  most 
prolific  kinds  of  raspberry,  gooseberry,  Concord  grape,  or  seed  of 
good  kinds  of  rhubarb,  I  would  take  pleasure  in  presenting  them 
to  him,  if  he  would  remit  me  enough  to  pay  postage,  as  I  feel  an 
interest  in  those  settling  in  that  new  country,  Kansas  ;  or,  I  would  do 
the  same  to  others  in  a  similar  situation.  This  is  not  an  advertisement 
for  I  keep  nothing  of  the  kind  to  sell,  and  I  have  only  a  small  supply 
for  my  own  use,  but  could  spare  a  few  to  those  of  small  means- 
These  things  can  be  sent  without  difficulty  through  the  mail,  in  the 
winter ;  also  snow  ball,  or  golden  willow.  Our  county,  that  a  few 
years  ago  was  new,  is  now  in  most  parts  like  an  old  county,  with  farms 
worth  from  twenty  dollars  to  fifty  dollars  an  acre ;  but  prairie  land, 
within  twelve  miles  of  railroad,  can  be  had  for  five  dollars. 

Adjourned. 


June  23,  1868. 

Mr.  Nathan  C.  Ely  in  the  Chair ;  Mr.  John  W.  Chambers,  Secretary. 

Destruction  of  Grape  Vines. 
F.  A.  Gates,  Cedar  county,  Iowa,  gave  an  account  of  planting  and 
treatment  of  his  vineyard.     They  were  covered  during  the  winter ; 
but  now,  out  of  several  hundred,  scarcely^one  good  vine  remains. 
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Mr.  ]^.  C.  Meeker. — It  is  impossible  to  tell  what  is  the  cause  and 
remedy,  since  we  do  not  know  the  nature  of  the  soil.  It  looks  as 
though  thev  had  been  planted  on  wet  ground  and  had  been  Avinter- 
killed.  Grapes,  particularly  the  Concord,  have  done  remarkably  well 
on  the  elevated  plateau  of  Central  Iowa,  for  instance,  at  Des  Moines.' 
This  I  know,  for  I  have  a  vineyard  out  west  from  vines  grown  at  that 
place. 

Mr.  Solon  Robinson. — Last  winter  was  quite  trying  on  grapes. 
Even  the  Hartford  prolific,  supposed  to  be  entirely  hardy,  suffered 
much,  even  in  a  sheltered  position. 

Mr.  Caywood. — We  lost  several  thousand  dollars  worth  of  vines 
last  winter,  owing  to  the  wet  summer  and  fall,  which  gave  green, 
spongy  wood,  unfitted  to  go  through  the  "Winter.  If  the  wood  is 
unripe  in  the  fall  the  roots  also  will  be  unripe. 

Mr.  A.  S.  Fuller. — Some  grapes  on  wet  ground  will  ha,ve  dead 
roots,  while  the  tops  will  be  green.     Of  course,  such  will  die. 

Mr.  H.  B.  Smith,  Westfield,  Mass. — Even  hardy  grapes  with  me 
suffered  very  much  last  winter. 

Mr.  Horace  Greeley.—^  good  deal  depends  on  the  preparation 
of  the  soil  as  to  the  ability  of  vines  and  trees  to  withstand  the  cold. 
I  had  a  piece  of  rye  on  low  ground  which  was  mostly  winter-killed ; 
but  this  would  not  have  been  the  case  had  the  ground  been  under- 
drained.  I  would  advise  our  loWa  friend  to  try  again,  and  if  he 
underdrains  I  venture  to  sa}^  he  will  not  lose  vines  in  ten  years. 

The  Walter  Grape. 

Mr.  A.  J.  Caywood,  of  Poughkeepsie,  spoke  of  the  remarkable 
qualities  of  this  seedling.  It  was  developed  by  Mr.  Caywood  after 
many  years  of  patient  trial,  and,  as  they  think,  is  destined  to  a  wide 
popularity  as  the  American  grape,  valuable  alike  for  wine  making 
and  for  the  table ;  adapted  to  all  latitudes,  from  ]l^ew  Orleans  to 
Georgian  bay  ;  in  each  of  which  remote  places  the  vine  is  now  growing 
and  doing  well.  The  Walter  is  a  cross  between  the  Delaware  and 
the  Diana ;  a  Delaware  in  size  and  color  of  fruit ;  a  Diana  in  size  and 
the  growth  of  the  vine.  It  does  best  in  a  thin,  warm  soil,  and  does 
not  bear  high  feeding.  Hence  it  will  be  the  favorite  vine  in  Jersey, 
Delaware,  and  Virginia.  It  is  earlier  than  any  other  variety  grown 
among  us,  except  the  Miles,  a  vine  little  known,  and  esteemed  only 
for  the  single  quality  of  giving  the  earliest  fruit.  The  clusters  of  the 
Walter  are  large,  and  the  amount  of  sugar  quite  remarkable.     It  is 
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the  only  grape  we  liave  that  dries  up  into  a  raisin,  instead  of  decaying 
on  the  vine. 

Mr.  N.  C.  Meeker. — How  does  it  stand  winters  ? 

Mr.  A.  J.  Caywood. — It  never  looked  so  well  as  now.  The  extreme 
•cold  of  last  season  did  not  affect  it  at  all.  The  wood  is  in  fine  order, 
and  it  seems,  so  far  in  its  history,  entirely  free  of  mildew.  Mr.  Ferris 
read  communications  from  Alexander  Palmer,  a  well  known  grape 
cultnrist  in  Ulster  county,  and  from  others  on  or  near  the  ITudBon, 
W'ho  have  this  grape  or  have  seen  it  growing,  indorsing  all  the  good 
points  claimed  for  it.  Messrs.  Ferris  and  Caywood  asked  for  a  com- 
mittee of  the  club  to  go  to  their  vineyards  ;  and  the  chairman  assured 
him  that  a  good  committee  should  be  sent  up  whenever  they  were 
disposed  to  make  such  visit  agreeable. 

Whether  Crows  are  Mischievous. 

Mr.  Horace  Mudge  addressed  a  letter  to  the  club,  expressing  his 
astonishment  at  the  views  of  Mr.  Fuller  and  others  as  ex]3ressed  at 
the  meeting  two  weeks  ago.  "  Are  you,"  says  he,  "  a  set  of  humani- 
tarians who  live  in  the  city  and  have  theories,  but  never  saw  a  crow, 
or  do  you  know  what  you  recommend  when  you  urge  farmers  to  tame 
crows  and  have  them  all  about  the  house  and  garden  to  pick  up  wire 
worms  and  caterpillars  ? 

Mr.  Horace  Greeley. — I  believe  that  crows,  notwithstanding  all  that 
"has  been  said  against  them,  are  among  the  farmer's  best  friends  and 
T)enefactors.  And  to  test  this  matter  practically,  I  desire  to  ask  if 
any  fanner  ever  saw  a  crow  eating  ripe  corn,  or  doing  any  kind  of 
mischief.  For  my  part,  I  do  not  credit  the  accusations  that  have  been 
-prefeiTed  against  this  useful  bird. 

Mr.  A.  *  J.  Caywood. — I  have  seen  crows  collect  ip  corn-fields  by 
the  thousands,  and  strip  the  grain  off  almost  every  ear  outside  of  the 
stooks.  I  k.now  they  do  an  immense  amount  of  damage  to  corn-fields  ; 
and  I  do  not  believe  that  the  benefit  which  accrues  from  the  grubs 
they  destroy  will  balance  the  damage  done  by  them. 

Mr.  S.  Edwards  Todd.— I  have  been  so  much  amused  at  this  crow 
discussion  that  I  thought  I  would  say  nothing.  But  I  know  that  crows 
are  relentless  robbers  and  blood-thirsty  murderers.  Every  attribute  in 
the  character  of  these  rapacious  birds  is  as  black  with  crime,  as  the 
plumes  that  cover  their  bodies.  Like  sneaking  cowards,  they  hover 
about  our  sheep  folds,  and  pounce  upon  the  innocent  and  tender  lambs 
the  moment  they  spring  into  life,  and  pick  out  their  eyes  before 


Proceedings  of  the  Farmers'  Club.  275 

the  liarmless  little  creatures  have  sufficient  strength  to  stand.  When 
our  ewes  are  passing  the  yearning  season,  we  must  stand  over  them 
with  a  cudgel  to  protect  young  lambs  from  these  ravenous  marauders, 
I  well  recollect  when  a  boy,  of  rescuing  a  little  lamb  from  the  talons 
of  a  crow,  after  he  had  picked  out  one  eye ;  and  I  saw  the  animal 
after  he  had  grown  to  be  a  large  sheep  with  one  eye.  During  the 
period  when  crows  are  rearing  their  young  ones,  they  will  dive  down 
among  our  fowls  and  carry  oft'  chickens,  turkeys,  ducks,  and  goslings 
to  their  broods.  I  have  known  them  to  dart  down  within  twenty 
feet  of  my  dwelling  and  swoop  up  chickens  and  turkeys  as  large  as 
quails,  and  larger.  And  their  rapacity  does  not  end  here.  They  sail 
around  the  fields  and  rob  every  little  chippie's  and  robin's  nest  of  the 
eggs,  or  the  young  birds,  in  the  most  relentless  manner,  even  when 
the  trees  are  covered  with  worms  and  the  ground  filled  with  grubs. 
The  "  carrion  old  crow  "  has  not  one  single  redeemable  virtue  to 
entitle  him  to  an  existence  among  the  feathered  songsters  of  the  grove. 
The  Creator  has  fixed  the  same  mark  on  this  cowardly  scapegrace 
as  he  fixed  on  old  Cain,  as  the  sign  of  a  murderer,  and  that  all  who 
meet  him  may  slay  him. 

JVIr.  A.  J.  Caywood. — It  will  be  hard  to  prove  the  ideas  of  farmers 
on  this  subject  to  have  been  all  wrong  for  a  thousand  years.  For 
instance,  I  know  the  robins  eat  my  cherries,  and  that  I  can  protect  my 
fruit  only  by  killing  some  of  the  robins  so  the  tribe  will  take  warning. 

Mr.  Horace  Greeley. — For  my  part,  I  would  rather  the  robins  would 
take  all  my  cherries  than  to  load  a  gun  to  shoot  one  of  tliem. 

Traverse  Bay,  Michigan. 

Albert  Allen,  Traverse  City. — "We  have  a  good  country  here,  free 
from  ague  and  bilious  diseases.  People  have  to  work  here  to  provide 
for  their  families,  and  make  for  them  comfortable  homes.  It  is  no 
place  for  idlers,  nor  persons  who  are  easily  discouraged  ;  but  if  you 
w\ant  to  work  hard,  and  eat  hearty,  come  along  and  bring  your  wife 
and  little  ones.  The  country  is  rapidly  settling  up,  but  there  will  be 
a  good  chance  for  poor  folks  for  years  to  come.  If  you  are  a  mechanic 
or  a  tradesman,  and  want  to  settle  in  town,  rent  or  material  for 
building  will  be  cheap  ;  your  fuel  will  only  cost  the  hauling,  and  your 
entire  cost  of  living,  including  everytliing  you  have  to  buy,  will  be 
about  ten  per  cent  less  than  in  Ohio,  and  fifty  per  cent  less  than  in 
Eastern  Ilew  York  and  New  Eno;land. 
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Fruit  growing  is  attracting  rancli  attention,  and  thns  far  lias  been 
entirely  successful.     Peaches  and  grapes  are  especially  productive. 

There  is  an  ample  school  fund,  and  schools  are  encouraged.  I  say 
to  every  man  that  has  a  family,  be  your  own  masters,  your  own  lords 
of  creation.  You  can  be,  you  ought  to  be ;  you  owe  it  to  yourselves, 
and,  above  all,  to  your  families.  I  do  not  advise  you  to  come  here. 
Choose  for  yourselves ;  but  go  to  some  new  country,  and  if  you  are 
.worth  the  postage  which  it  takes  to  carry  you  thither,  you  will  pro- 
bably l)ecome  the  father  of  a  respectable  family,  and  the  owner  of  a 
pleasant  home.  If  any  are  desirous  of  learning  more  of  this  country, 
send  stamp  and  we  will  cheerfully  answer.  If  any  are  not  able  to 
send  stamps,  we  will  answer  their  letters  just  as  cheerfully,  as  we  have 
been  enabled  to  make  something  more  than  a  living  in  this  new 
country,  and  can  s})are  a  few  stamps  without  inconvenience. 

Good  Seed. 

Mr.  L.  Herrick,  Oberlin,  Ohio. — It  is  stated  that  corn  in  New 
England  has  given  an  increased  yield  on  account  of  the  care  taken 
in  selecting  the  most  perfect  seed  ;  also  large  yields  of  •  wheat  are 
secured  by  selecting  the  best  kernels.  Tins  I  believe  is  the  true  prin- 
ciple, whatever  is  to  be  reproduced,  whether  animal  or  vegetable.  In 
planting  potatoes,  my  practice  has  been  to  select  for  seed,  in  part  at 
least,  such  sizes  as  I  wished  to  produce,  and  take  my  seed  only  from 
the  product  of  these.  If  small  potatoes  are  planted  never  take  seed 
from  them.  By  continuing  this  practice  a  series  of  years  I  am  fully 
satisfied  that  my  crops  are  considerably  improved  in  yield  and  quality. 
There  is  no  crop  the  farmer  produces  where  there  has  been  such  a  dis- 
regard of  the  true  principles  in  the  selection  of  seed  as  in  this ;  anji 
no  jcrop  has  deteriorated  into  such  unsatisfactory  results.  The  fact 
that  a  good  or  even  superior  crop  is  sometimes  produced  from  inferior 
seed  is  not  sufficient  to  set  aside  this  obviously  correct  principle.  No 
farmer  thinks  of  selecting  little  nubbins  of  corn  for  seed ;  and,  if 
compelled  to  do  so  for  a  season,  could  not  believe  it  best,  though  a 
good  crop  might  result. 

Deep  Plowing. 

Mr.  C.  E.  Snow,  Hanover,  Jackson  county,  Michigan,  speaks  of 
the  proneness  of  mankind  to  theorize,  and  he  thinks  the  Farmers' 
Club  recommends  methods  at  times  without  sufficient  foundation. 
Among  these  is  deep  plowing.     If  the  advocates  should  come  out  to 
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Micliigan  and  attempt  to  put  their  tlieories  in  practice,  tLey  ^vonld  have 
to  cave  in.  "  The  most  successful  grain  raisers  whom  I  know  do  uot 
on  an  average  plow  deeper  than  from  six  to  eight  inches.  The  root- 
lets of  the  plants  require  the  influence  of  the  sun's  rays,  and  the  roots 
of  wheat  and  corn  do  not  descend  perpendicularly  more  than  three 
or  four  inches.  Those  roots  are  the  largest  which  run  laterally  and 
nearest  tlie  surface.  This  is  demonstrated  by  the  largest  roots  of  a 
tree  running  laterally.  The  top  root  is  a  prolongation  of  the  trunk. 
Each  root  diminishes  in  size  in  exact  proportion  as  it  leaves  the  sm*- 
face.  Finally,  the  soil  is  most  porous  in  its  natural  condition,  which 
is  proved  from  the  fact  that  the  dirt  we  shovel  out  of  a  hole  will 
not  again  fill  it.  These  facts  and  experience  teach  me  that  eight 
inches,  with  surface  well  enriched,  is  sufficient  for  all  kinds  of  grain." 

Blue  Gkass  akd  Clovee  Seed, 

Mr.  J.  H.  McKinsey,  Secretary  Stamford  Farmers'  Club,  Lincoln 
county,  Ky.,  sent  specimens  of  the  above,  which  were  handed  around 
among  the  members  and  much  admired.  That  of  the  blue  grass  was 
cut  June  10,  and  was  over  four  and  a  half  feet  high.  The  seed  of 
the  cane,  such  as  fish  poles  are  made  of,  Solon  Robinson  called  a 
curiosity,  as  it  has  been  thirty-five  years  since  the  cane  blossomed. 
The  blue  grass,  the  writer  said,  is  allowed  to  grow  from  twelve  to 
eighteen  inches  high  before  it  is  grazed.  Crop  prospects  in  Kentucky 
are  flattering,  though  fruit  will  be  liglit.  There  is  a  great  want  of 
manufacturing  establishments  of  all  kinds,  and  in  particular  of 
agricultural  implements.  Mechanics  even  with  limited  means  can 
do  well.  Lands  are  of  every  grade,  from  one  dollar  to  $100  an  acre. 
Clover  seed  comes  from  the  second  crop,  which  should  be  allowed  to  get 
dead  ripe ;  it  should  be  stacked  the  day  after  cutting,  and  in  the 
same  way  as  hay  ;  it  must  uot  be  dried  too  much,  or  a  considerable 
seed  will  be  lost  in  handling.  Cover  the  stack  with  at  least  eighteen 
inches  of  straw  or  timothy  hay.  If  no  clover  huller  is  to  be  had,  it 
may  be  tramped  out  in  dry  frozen  weather.  A  good  average  yield  is 
two  bushels  of  clover  seed  to  the  acre. 

Mr.  J.  E.  Snodgrass.-— Having  recently  been  through  a  part  of  Virgi- 
nia, I  saw  that  the  time  has  come  to  introduce  machinery  there. 

Bakbeery  Hedge. 
Mr.  P.  AUyn,  Benton  Harbor,  Micliigan. —  I  want  to  say  a  few 
words  about  the  barberry.     One  fact  is  worth  half  a  dozen  guesses. 
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and  I  have  experimented  on  barberry  for  ten  yeai-s,  and  cannot  see 
its  character  as  some  do.  Ten  j-ears  ago,  or  about  that  time,  I  planted 
100  barberry  bushes  in  Delaware  county,  Iowa.  The  following 
winter,  on  thirty  different  days,  the  mercury  sunk  down  from  ten 
degrees  to  thirty-eight  degrees  below  zero,  and  it  did  not  injure  the  bar- 
berry. This  ought  to  establish  its  hardiness.  Four  j^ears  ago  I 
planted  ten  rods  of  small  barberry  plants  for  a  hedge  on  my  place. 
That  hedge  now  appears  much  like  a  perfect  fence.  Man  or  beast 
would  try  more  than  once  before  passing  through  it.  Two  years 
more  of  such  growth  as  it  had  last  year  would  make  it  hog-tight, 
horse-high  and  bull-strong.  As  to  its  blasting  crops,  I  have  raised 
wheat,  corn,  sugar  cane,  potatoes  and  many  varieties  of  fruit 
right  along  beside  the  barberries,  and  the  only  thing  I  knew 
blasted  was  a  few  Masted  English  gooseberries,  which  always 
blasted,  even  when  far  away  from  the  barberries.  A  Massachusetts 
man  complains  of  the  seedlings  springing  up.  I  will  pay  him  $100 
for  20,000  such  plants  delivered  to  me  next  fall.  One  writer  com- 
plains of  their  sprouting  from  the  root,  and  becoming  a  nuisance.  I 
deny  that  one  plant  of  the  barberry  ever  sprouted  from  the  root.  It 
does,  it  is  true,  throw  up  each  year  straight  sprouts  from  the  collar 
of  the  plant.  The  second  year  said  shoots  throw  off  lateral  branches, 
which  lock  the  interlock  Avith  the  previous  growth.  All  of  these 
sprouts  unite  below  the  collar  in  one  central  root,  which  at  the  depth 
of  eight  or  nine  inches  branches  out  into  proper  roots,  but  I  have 
never  seen  one  bud  on  the  root  of  any  plant  of  the  barberry.  Let 
no  one  send  to  me  for  seeds  or  plants  for  I  have  neither  for  sale.  I 
do  though  fully  believe  that  the  barberry  is  yet  destined  to  become 
the  great  hedge-plant  of  America. 


June  30,  1868. 

Mr.  Nathan  C.  Ely  in  the  chair ;  ]Mr.  John  W.  Chambers,  Secretary. 
Cheap  Buildings. 

Mr.  R.  G.  McDougal  explained  at  some  length  a  method,  called  by  him 
building  by  steam.  Its  chief  idea  is  this :  To  produce  at  lumber  yards 
and  in  shops  furnished  with  steam-driven  machinery,  all  the  parts  of  a 
house  or  other  building  so  fitted  that  it  can  be  put  up  in  a  day  by 
three  or  four  men.  He  says  there  is  no  more  difficult}'  in  erecting  a 
house  than  in  setting  up  a  bedstead,  and  that  the  carpenter  and 
joiner  work  can  be  done  far  cheaper  and  quicker  by  macliiner}'  at  the 
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shop  or  yard  than  by  hand  on  the  spot.  He  can  put  up  a  cottage 
house  by  this  phan  for  $2,000,  that  by  the  common  plan  would  cost 
$3,000.  "  The  whole  system  of  building,"  says  Mr.  McDougal,  "  can 
be  superintended  and  looked  after  by  one  or  two  men,  and  more 
general  satisfaction  given,  and  the  whole  work  done  more  promptly 
than  by  having  a  dozen  diiferent  bosses  or  contractors,  and  then  have 
one  waiting  for  the  other.  As  for  the  smaller  classes  of  cottages  or 
villas  of  from  two  to  eight  or  ten  rooms  in  frame  buildings,  one  or 
two  stories  high,  I  have  succeeded,  after  devoting  much  time  and 
attention,  in  arranging  the  system  so  that  the  entire  work  can  be  put 
together  at  the  shop  and  ready  for  erecting  on  the  ground  as  fast  as  it 
can  be  hauled  there,  and  a  gang  of  five  men  can  set  up  a  cottage  of 
from  six  to  eight  rooms  in  a  day,  and  it  will  be  ready  for  the  inside 
finish  or  plasterers  to  proceed  the  next  day,  and  when  completed  they 
are  better  buildings  than  the  common  timbered  frame  houses,  and 
can  be  made  just  as  plain  or  ornamental  as  the  parties  may  desire  to 
have  them,  I  make  bold  to  say  that  there  is  not  a  frame  building  in 
this  city  or  surroundings  that  will  surpass  them  for  strength  and 
durability.  This  same  system  will  apply  to  school  houses,  churches, 
hot-houses  and  many  other  classes  of  private  as  well  as  public  build- 
insrs.  This  is  a  fine  field  for  investigation  or  investment.  These 
buildings  are  wanted  all  over  the  country,  from  Maine  to  Mexico, 
and  from  the  Atlantic  to  the  Pacific,  but  nowhere  more  than  here. 

The  Komeyn  Seedling. 

The  committee  sent  by  the  Farmers'  Club  of  the  American  Insti- 
tute, consisting  of  Messrs.  J.  B.  Lyman,  Dr.  J.  E.  Snodgrass  and  A. 
B.  Crandell,  to  investigate  the  qualities  of  the  seedling  strawberry 
developed  by  Mr.  William  Romeyn,  of  Kingston,  in  Ulster  county, 
submit  the  following  report :  We  visited  Kingston  on  yesterday,  the 
29th  of  June,  and  saw  a  great  number  of  the  plants  growing  in  the 
garden  of  Mr.  Romeyn  and  on  the  grounds  of  several  of  his  neigh- 
bors. The  committee  were  at  once  impressed  with  the  csize  and 
tlmfty  condition  of  the  plants  and  the  large  number  of  ben'ies,  ripe 
and  unripe,  with  which  they  are  loaded.  These  vines  are  runners  planted 
last  September.  They  are  of  such  size  that  Mr,  Romeyn  finds  it 
best  to  set  them  three  feet  apart  each  way.  We  observed  several 
which  measured  two  and  a  half  feet  across.  A  large  number  of  these 
plants  had  two  dozen  large  ripe  berries  upon  them.  From  one  we 
picked  thirty-five  strawberries  as  large  or  larger  than  the  usual  sized. 
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walnut.  On  another  we  counted  tifty  ripe  berries.  These  plants  are 
growing  in  the  soil  of  a  sterile  sandy  plain  that  had  been  fertilized 
moderately  and  spaded  to  the  depth  of  ten  inclies.  In  another 
garden  we  saw  Wilsons  that  will  not  yield  anotlier  picking, 
and  were  set  out  at  the  same  time  with  the  Romeyn,  last  fall, 
while  the  matter  will  yield  first-class  berries  for  ten  days  or  two 
weeks  to  come.  In  the  gardens  of  Mr.  Valentine  Bergevin,  a  very  suc- 
cessful cultivator  of  flowers  and  small  fruits,  we  saw  the  Ronieyn  set 
side  by  side  with  a  dozen  approved  varieties.  It  yields  as  well  as  the 
Wilson,  the  Agriculturist,  or  Eussell's  Prolific,  and  in  flavor  and 
appearance  resembles  the  Triomphe.  Mr.  Bergevin,  who  cultivates 
largely  for  market,  selling  over  two  hundred  bushels  this  season,  says 
lie  shall  plant  no  more  Triomphe,  because  the  Romeyn  sells  as  well 
and  bears  much  more  generously  and  with  certainty.  His  soil  is  a 
cool,  heavy  chiy,  on  a  western  exposure.  This  he  under  drains  with 
cobbles ;  spades  eighteen  inches  deep,  and  fertilizes  liberally.  On  the 
farm  of  Mr.  Joseph  Foster  we  saw  the  Komeyn  on  a  rough,  slaty  soil, 
shallow  and  but  little  fertilized.  But  his  plants  are  vigorous  and 
productive — likely  to  give  him  a  quart  in  all  pickings  to  each  plant. 
His  last  picking  may  be  as  late  as  the  eighth  or  tenth  of  July.  We 
selected  twelve  berries  from  Mr.  Koraeyn's  vines  and  found  the 
ao-o-reo-ate  weiirht  twelve  ounces.  The  best  plant  in  his  garden  is  six 
years  old.  The  conclusion  of  your  connnittee  may  be  summed  up  as 
follows  : 

1.  We  find  the  Komeyn  a  remarkably  vigorous  plant  and  a  large 
bearer. 

2.  In  color  and  size  it  is  ecpial  to  any  berry  that  has  any  merit  for 
flavor. 

3.  In  its  origin  tliis  berry  is  supposed  to  be  a  cross  between  the 
Wilson  and  tlie  Triomphe,  the  leaf  and  runners  resembling  those  of 
the  Austin. 

4.  Asto  flavor  we  think  it  will  equal  any  large  berry  now  pre- 
sented vi  market. 

5.  Thare  is  good  evidence  that,  unlike  the  Wilson  and  most  other 
kinds,  it  would  not  require  frequent  resetting.  Plants  six  years  old 
.are  abundantly  fruited. 

.6..  Ta-day,  the  last  ot  June,  the  Komeyn  is  in  its  flush.     Its  season 
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will  continue  a  week  or  ten  days  longer,  thus  giving  to  our  market  a 
first  class  berry  ten  days  later  than  the  older  varieties. 
All  of  which  is  respectfully  submitted. 

J.  B.  LYMAInT, 

J.  E.  SNODGRASS, 

A.  B.  CRANDELL, 

Committee. 

This  report  was  accepted  and  Mr,  Carpenter  indorsed  it  by  a  spe- 
cial statement  in  favor  of  the  Romejm.  He  has  it  in  his  gardens,  and 
finds  it  a  strong,  thrifty,  and  valuable  species. 

Early  Rose  Potatoes. 

Mr.  AYm.  S.  Carpenter  showed  potatoes  larger  than  hens'  eggs, 
thirty-nine  days  from  planting.  The  Club  were  unanimous  that  no 
other  early  potato  shows  such  vigor  and  thrift. 

Important  to  Dairymen. 

Mr,  M.  F.  Potter  of  Kanesville,  Illinois,  showed  the  Club  a  combi- 
nation for  cooling  milk  as  soon  as  it  leaves  the  udder,  to  the  tempera- 
ture of  forty  or  fifty  degrees.  The  results  in  superior  cheese,  first- 
class  butter,  and  delightful  milk  from  subjecting  milk  to  this  process 
are  surprising  and  challenge  attention  from  all  the  milk  pi'oducers 
and  consumers  of  the  country,  and  this  includes  tlie  whole  popula- 
tion. The  Chair  appointed  a  committee  consisting  of  Messrs.  J.  B. 
Lyman,  W.  S.  Carpenter,  and  Mr.  Whitney,  to  goto  some  dairy  farm 
and  experiment  with  the  apparatus  of  Mr.  Potter,  patented  by  Wat- 
son Peck,  and  report  to  the  Club  the  result  of  their  trial. 

The  regular  hour  for  the  paper  of  the  day  having  arrived.  Dr. 
J.  V.  C.  Smith  took  the  stand,  and  read  the  following,  on 

The  Natural  History  of  the  Cow. 

Domestic  comfort  is  associated  with  the  idea  of  a  cow.  How  largely 
milk  contributes  to  good  living — light  bread,  excellent  butter,  custards, 
cakes,  puddings,  and  rich  cream  for  coffee  cannot  be  had  without  milk 
of  the  first  quality,  which  is  now  a  desideratum  in  Boston,  New  York, 
Philadelphia,  and  many  other  cities.  They  pay  large  sums  for  Cochi- 
tuate,  Croton,  and  Fairmount  water  delivered  daily  from  milk  carts, 
besides  that  which  is  received  through  lead  pipes  into  their  apartments. 
Ko  one  in  his  senses  ■would  presume  to  question  the  dietetic  virtues 
of  milk.     It  is  the  food  provided,  for  the  newly-born  animal,  from 
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wliicli  is  elaborated  materials  for  the  completion  and  development  of 
its  organic  macliinerj.  There  is  no  other  product  from  any  source 
in  nature  so  extraordinary  in  composition.  Huge  frameworks  of 
bones,  muscles,  and  nerves  are  fabricated  by  vitalized  tissues  from 
elements  held  in  solution  in  that  -wonderful  fluid,  which  is  directly 
secreted  from  the  circulating  blood.  Innumerable  tubes,  valves,  (i^ng^- 
lions,  a  spinal  column  and  a  brain  which  controls  the  whole,  are 
nourished  and  increased  in  volume  from  simple  milk.  Truly,  therefore, 
its  chemical  ingredients,  the  manner  of  its  origin,  and  the  purposes  it 
subserves  in  the  economy  of  nature,  constitute  a  distinct  department 
of  study  not  beneath  the  consideration  of  the  most  gifted  intellect. 
Still,  thousands  upon  thousands  familiar  with  these  general  facts 
vitiate  their  digestive  powers  and  ruin  their  liealth  with  destructive 
drinks  that  afford  neither  nourishment  nor  satisfactory  results  of 
any  kind.  Milk  never  inflames  the  mucous  membrane  of  the 
stomach  or  bewilders  the  intellect.  It  meets  the  demands  of  our 
pliysical  organization,  conducing  to  serenity  of  mind,  a  happy  state 
of  the  body,  and  promotes  long  life.  Whenever  it  disagrees  with  an 
individual,  the  cause  is  referable  to  some  abnormal  condition  of  the 
system,  and  not  to  milk,  if  drawn  from  a  healthy  source.  Modern 
refinements  of  the  table  make  disastrous  inroads  upon  human  life. 
Highly-seasoned  dishes  cannot  be  habitually  indulged  in  without 
detriment  to  the  functions  of  the  digestive  apparatus.  Our  ancestors 
had  simple  food.  Their  flour  was  not  so  finely  bolted  as  our  own, 
nor  did  they  purchase  either  diluted  or  artificial  milk.  Of  course 
they  lived  longer,  were  exempt  from  maladies  now  common  as  the 
inseparable  misfortunes  of  advancing  civilization.  In  cities,  where 
the  strife  for  position  keeps  the  population  in  active  commotion,  and 
phantoms  of  the  imagination  are  too  often  supposed  the  substantial 
foundations  of  happiness,  and  where,  to  the  disgrace  of  christian  com- 
munities, respectability  is  measured  by  remits  and  dividends,  the  felici- 
ties connected  with  keeping  a  cow  cannot  be  appreciated.  Many 
reared  in  dainty  affluence,  associate  plebeianism,  vulgarity,  and  small 
means  with  that  form  of  country  comfort  wliich  includes  a  cow.  But 
it  is  a  mistake  that  should  be  corrected  by  education.  Cows  are 
exceedingly  interesting  animals.  When  well  trained  and  regular 
habits  are  established,  a  philosojDher  may  find  something  in  their 
character  for  profound  study. 

Give  the  range  of  a  pleasant  pasture,  studded  with  shade  trees,  a 
shed  to  retreat  to  in  the  yard,  and  a   comfortable   stall   for  winter 
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quarters,  and  the  cow  becomes  a  model  of  quiet  docility,  orderly, 
with  an  expression  of  contentment.  She  is  no  contemptible  sight. 
There  is  a  solemn  independence  of  gait,  when  the  bag  is  full,  refresh- 
ing to  contemplate.  Her  walk  is  slow,  as  it  should  be,  otherwise 
it  would  interfere  with  the  lactic  secretion.  Their  locomotion  should 
never  be  hurried  unnecessarily,  since  their  gastric  capacit}^  is  altogether 
too  lai-ge  to  urge  them  rapidly,  especially  when  the  paunch  is  distended 
with  succulent  food.  A  cow  has  memory.  "  The  ox  knoweth  his  stall 
and  the  ass  his  master's  crib."  But  being  social  in  disposition,  two 
cows  do  better  than  one  alone.  They  actually  love  company.  That 
is  a  trait  in  the  character  of  all  grass  eating  animals.  If  they  have 
had  a  companion  for  a  while,  and  then  it  is  taken  away,  the  restless 
uneasiness  manifested  is  apparent.  Farmers  understand  the  value  of 
that  kind  of  influence,  since  several  oxen,  cows,  pigs  or  sheep  thrive  and 
fatten  faster  together  than  one  would  alone.  They  are  disposed  to 
huddle  together,  especially  towards  nightfall,  which,  in  a  wild  state, 
as  in  buffalo  herds,  gives  a  sense  of  greater  security.  Cows  evidently 
delight  to  repose  near  each  otlier  by  the  road-side  or  in  closed  yards, 
after  feeding  through  the  entire  day.  Chewing  the  cud  is  a  social 
occiqaation  for  cows,  hours  in  succession,  as  they  rarely  rise  upon 
their  feet  till  the  following  morning.  Rumination  is  a  function  that 
has  very  much  perplexed  physiologists.  All  the  ruminants  have  four 
stomachs.  Sheep,  oxen,  goats,  camels,  deer,  rabbits,  gazelles,  etc.,  are 
alike  in  that  respect,  requiring  periods  of  rest  in  order  to  rechew  the 
contents  of  the  rumen  or  paunch,  which  is  simply  a  receiving  sack, 
contributing  but  little  towards  altering  the  appearance  of  whatever 
may  have  been  swallowed.  Before  the  food  is  prepared  for  entering 
into  organic  relations  with  the  animal,  it  passes  from  one  mill  to 
another,  till  that  which  was  green  grass  at  first  is  converted 
into  a  delicate  white  curd.  On  leaving  the  first  stomach  {ctbomosls)^  it 
passes  into  the  intestine,  where  it  is  urged  onwardly  by  con- 
tractions of  the  tube  through  an  extent  of  forty-six  feet  in 
sheep,  and  very  nearly  the  same  length  in  all  the  herbivori.  Sliding 
by  the  open  mouths  of  multitudes  of  lacteal  vessels  or  milk-suckers, 
mixing  on  the  M-ay  with  various  glandular  secretions,  it  is  finally 
poured  into  a  vein  to  circulate  with  and  to  become  blood.  In  that 
manner  food  is  vitalized.  How  literally  true,  therefore,  the  declara- 
tion of  the  Psalmist,  "  all  flesh  is  grass,"  instead  of  being  a  poetical 
fiction.  Analyze  the  phenomena  of  converting  grass  into  beef.  A 
very  large  proportion  of  laud  is  covered  with  vegetable  growths, 
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whicli  derive  tlieir  sustenance  from  tlie  atmosphere  and  inorganic 
materials  in  the  soih  The  cattle  upon  the  thousand  hills  are  all  busily- 
employed  in  transmuting  vegetable  matter  into  a  new  material  that 
alone  can  supply  the  alimentary  necessities  of  carnivorous  animals 
and  omniverous  man.  We  cannot  live  on  grass,  nor  can  lions,  tigers, 
cats,  wolves  or  dogs.  They  are  constituted  for  feeding  on  animalized 
food.  It  must  be  nearly  like  their  own  flesh,  so  that  when  swallowed, 
it  is  quickly  appropriated  for  repairing  the  ordinary  waste  going  on 
in  their  own  structure.  The  difference  between  machines  of  our 
invention  and  those  vitalized,  animated  organisms  is  this  :  The  first 
wear  out  without  repairing  themselves.  IS^ature  repairs  itself,  and 
there  produces  an  exact  fac-simile  of  its  own  internal  and  external 
form,  leaving  a  new  machine  to  succeed  tliat  which  ultimately 
becomes  worthless.  Thus  sheep,  cattle,  etc.,  begin  the  process  of  pre- 
paring suitable  nutriment  for  us.  Being  unpatented  machines  for 
transforming  vegetables  into  flesh.  When  that  act  has  been  accom- 
plished, then  we  actually  eat  the  machine.  This,  therefore,  comprises 
the  whole  history  of  the  life  of  a  cowv  Philosophically  viewed,  the 
subject  requires- further  elucidation.  The  tongue  partially  rotates 
with  a  finger-like  movement,  that  winds  hay  or  other  fibrous  food  into 
a  more  compact  form.  Lubricated  by  saliva  in  the  mouth,  it  rolls 
down  the  long  throat  canal  to  the  paunch,  analogous  to  the  crop  in 
birds.  Another  follows,  till  a  sense  of  satiety  is  when  the  hopper  is 
full.  After  remaining  a  few  hours,  a  mass  of  loosely  packed  grass 
balls,  the  animal  being  at  rest,  one  of  them  instantly  ascends 
the  gullet  which  reconducts  it  to  the  grinders.  Subjected  to 
thorough  mastication,  beiug  softened  for  the  operation  while 
lying  in  the  paunch,  and  reduced  into  smaller  compass,  it  is 
swallowed  again.  Thus  each  cud  traverses  the  gullet  from  one 
extremity  to  the  other,  over  a  surface  of  about  one  yard  each  way, 
an  aggregate  of  nine  feet.  In  dropping  it  into  the  bag  the  second 
time,  an  opening  into  a  second  stomach  allows  it  to  slide  in  and  then 
closes  the  communication  till  the  next  cud  arrives.  Nothing  is  per- 
mitted to  pass  through  the  gate  that  does  not  give  an  appropriate 
countersign.  If  indigestible  articles  were  to  have  ingress  immense 
constitutional  derangements  would  ensue,  destructive  to  life.  Balls 
of  hair  are  quite  common  in  the  rumen  from  one  to  four  inches  in 
diameter,  which  cannot  get  through  the  portal.  They  no  sooner 
approach  it — impelled  in  that  direction  by  a  contractile  force  of  muscu- 
lar fibres  in  paunch  tissue — than  the  sphincter  hugs  tighter  to  keep  it 
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out.  "When  the  cuds  heave  undergone  further  chemical  alterations  in 
the  second  stomach,  a  further  door  opens  its  portals  and  the  stranger 
passes  into  a  tliird  receptacle,  when  the  green  color  is  lost  for  a  creamy 
hue  and  consistence.  Lastly,  in  the  fourth,  the  renet  or  aboraosis, 
tlie  rich,  thick  chyle  is  coagulated  by  contact  with  an  acid  fluid,  when 
it  is  ready  for  use.  Xext  day,  having  been  eerated  in  the  lungs,  it 
commingles  with  arterial  blood  and  becomes  beef.  It  is  a  chemico- 
vital  process,  which  science  explains  but  cannot  imitate.  Milk  is 
secreted  from  the  circulating  blood  and  not  directly  from  tlie  food 
sup])lied  the  animal,  and  conducted  to  the  lactic  recej)tacles  in  the  bag. 

There  is  a  wide  diiference  between  social  freedom  and  social  restraint, 
even  among  dumb  beasts.  In  open  air,  cows  have  fine  health.  If 
several  are  confined  together  in  badly  ventilated  stables,  disease 
develops.  Large  numbers  in  small  areas,  where  tlie  product  of  the 
land  is  disproportioned  to  its  occupants,  engenders  sickness.  When 
one  or  two  hundred  are  confined  to  stalls,  however  theoretically  per- 
fect the  ventilation,  individual  organs  become  ulcerated,  and  abscesses 
are  found  in  the  liver  and  lobes  of  the  lungs. 

Large  bodies  of  cattle  ought  never  to  be  placed  in  small  lots  for 
feeding,  because  the  accumulating  oifal,  enriching  as  it  may  be  to 
the  land,  injures  the  quality  of  grass  by  besmearing  it  so  that  it  is 
offensive  to  tliem.  Tufts  or  hillocks  bearing  a  flourishing  growth 
in  such  localities  are  numerous,  but  invariably  avoided  by  hungry 
animals.  By  alternating,  placing  them  a  while  in  another  inclosure 
till  rains,  dews  and  atmosplieric  influences  have  washed  and  cleansed 
the  spears  and  blades,  important  advantages  accrue.  Examinations 
of  mammoth  dairies  in  London,  especially  one,  where  400  cows  were 
stalled  some  hygiene  facts  were  gathered  of  practical  value  to 
farmers.  Although  they  were  large,  sleek,  noble  looking  animals, 
tliey  did  not  yield  as  much  milk  as  the  size  of  their  udders  seemed 
to  indicate.  They  were  fast  to  a  perpendicular  stanchion  by  a  sliding 
ring,  which  merely  gave  tlie  poor  prisoner  a  choice  of  standing  or 
lying  down.  Having  no  other  exercise  or  change  of  position,  if  any 
of  them  escaped  organic  derangement,  it  would  have  been  m<^re 
extraordinary  than  that  tliey  should  have  sickened.  Eating,  drink- 
ing, sleeping,  and  secreting  milk  was  their  prescribed  service.  But 
milk  produced  under  perpetual  duress,  could  not  be  as  wholesome 
and  nutritious  as  under  circumstances  of  pasture  freedom.  On  an 
average,  said  the  proprietor,  there  was  a  dead  cow  every  morning. 
They  were  milked  up  to  within  a  few  hours  of  death  by  ulcerations 
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and  abscesses  in  the  lungs,  liver,  or  organic  leisons  of  tlie  heart, 
What  kind  of  dietetic  properties  could  siTch  milk  possess  when 
diluted  with  London  water !     Bills  of  mortality  chronicle  the  sequel. 

To  kee})  pace  witli  that  diurnal  loss,  agents  were  alwaj's  raiiging 
the  country  for  others  to  supply  the  vacated  stalls.  They  collected 
at  a  farm  not  far  from  town,  from  whence  they  were  driven  according 
to  circumstances,  to  the  city.  The  kindly  disposed  owner  of  the 
establishment  informed  further,  that  the  cows  rarely  gave  any  indi- 
cations of  being  indisposed,  so  that  each  death  was  a  surprise.  There 
are  other  dairies  in  London  managed  on  the  same  general  ])lan,  pro- 
bably with  very  similar  results.  Mr.  Ross  Wynans  has  a  famous  city 
dairy  in  Baltimore,  which  has  received  commendation  from  practical 
farmers,  who,  it  is  apprehended,  had  their  judgment  sw^ayed  by  the 
apparent  success  and  economy  of  arrangements.  Visitors  whose 
thoughts  are  perpetually  exercised  upon  the  subject  of  bettering  poor 
lands,  manifest  extreme  delight  with  Mr.  Wynans  ingenious  contri- 
vances for  feeding,  watering,  milking  ricking  cows  and  saving 
manure.  The  shelter  is  admirable,  and  so  is  the  register  suspended 
by  the  side  of  the  stall  for  showing  the  day  the  occupant  was  received, 
her  cost,  dail}'  yield  of  milk,  &c.  But  the  poor  creatures,  though  fat 
and  quiet  are  nevertheless  prisoners.  Could  they  relate  their  views, 
they  would  be  unanimous  for  emancipation,  and  green  fields. 

Mr.  Wynans  is  immensely  in  advance  of  the  London  dairymen, 
and  it  would  be  to  his  discredit  were  he  not,  with  prodigious  wealth 
and  extraordinary  mechanical  ingenuity.  Report  has  it  that  liis  cows 
thrive  by  his  management,  gain  flesh  and  bring  extra  prices  for  hav- 
ing graduated  at  the  Baltimore  Cow  College.  I  apprehend  his  saga- 
city enal)lcs  him  to  put  them  into  market  before  organic  diseases 
begin  to  develop. 

In  the  south  of  France,  Belgium,  and  throughout  extensive  regions 
of  Asia  and  some  parts  of  northern  Africa,  cows  are  worked  in  the 
yoke  to  plow,  draw  in  carts,  and  in  a  word,  are  laboriously  tasked  like 
oxen  and  bulls.  Li  conversation  with  a  Belgian  farmer  on  the 
impropriety  of  ]")Utting  them  to  such  service,  on  the  score  of  spoiling 
the  milk,  he  would  not  admit  it  was  of  any  importance,  closing  his 
remarks  \)\  expressing  an  opinion  that  cows  shonld  work  for  a  living 
as  M'ell  as  oxen.  They  milk  them  all  the  while  twice  a  day.  Surely 
the  quality  of  the  milk  must  be  inferior,  having  less  casein  or  butter 
globules,  and  therefore  less  suitable  for  food.  It  would  be  largely 
made  up  of  serum  or  whey,  proportioned  to  the  hardship  imposed 
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upon  the  cow,  and  tlie  interruption  in  the  way  of  i^erfect  digestion, 
and  lacteal  secretion.  In  this  country  and  Enodand,  the  nutritious 
properties  of  milk  are  not  conceived  to  be  any  too  good  when  the 
cow  leads  a  life  of  gentle  repose. 

I  have  seen  them  in  Syria  yoked  at  the  extremity  of  a  pole  nearly 
ten  feet  long,  with  a  donkey,  camel,  or  mule,  indifferently,  at  the 
other.  Of  course  they  are  deteriorated  representatives  of  a  noble  race, 
with  small  scraggly  horns,  small  udders,  and  miserably  small  milkers. 
Sheep  are  milked  extensively  in  some  sections  of  Asia  Minor,  like 
goats,  giving  quite  a  large  yield,  but  the  milk  is  not  agreeable  to  my 
taste,  at  least.  The  bags  become  almost  equal  to  that  of  cows  in  size, 
which  have  to  be  protected  by  a  coarse  piece  of  sail  cloth,  held  up  by 
cords  over  their  backs,  to  prevent  lacerations  and  contusions,  in 
ranging  among  ragged  hill-sides.  Wise  and  familiar  as  every  one 
presumes  himself  to  be  who  keeps  a  cow,  there  is  still  room  for 
improvements  in  the  manner  of  feeding  them,  with  a  view  to  increasing 
both  quality  and  quantity  of  their  milk. 

It  is  assumed,  a  priori  in  this  communication,  a  mistake  that  cows 
may  be  fed  with  anything.  Oil  cake  and  similar  compositions  con- 
duce to  a  kind  of  apparent  fattening,  which  is  rather  a  bloating  of 
the  fat  cells  than  real  fat.  Garbage  from  a  kitchen  is  no  better  than 
slops  from  a  brewery  or  still  house.  They  may  be  coerced,  as  it 
were,  into  eating  such  products,  but  it's  unnatural  food.  Liquidity  is 
not  a  quality  to  be  sought  in  their  diet,  nor  should  it  ever  be  warmed. 
Mr.  Wynans  softens  hay  in  a  hot  bath,  rolls  it  to  flatten  the  tubes 
into  a  soft,  mushy  mass,  on  the  theory  it  facilitates  digestion,  saves 
time  in  chewing,  and  more  milk  follows.  He  is  mistaken  on  every 
point,  if  naturalists  have  truly  interpreted  nature.  It  would  be 
wearisome  to  a  popular  audience  were  I  to  attempt  a  physiological 
demonstration  of  the  modus  operandi  of  the  function  of  digestion  in 
ruminants.  Four  stomachs  were  placed  in  their  bodies  for  a  definite 
purpose.  There  is  neither  economy,  humanity,  or  morality  in  cook- 
ing food  for  animals  designed  in  the  constitution  of  things  for  chew- 
ing the  cud.  Were  careful  investigations  instituted,  it  is  probable 
that  it  would  be  found  that  milk  made  from  miscellaneous  food  is  of 
very  little  value ;  and  further,  it  is  positively  injurious  in  the  human 
stomach,  introducing  elements  wholly  unsuitable,  and  the  origin  of 
cutaneous  eruptions,  nausea,  diarrhoeas,  and  yjerhaps  gi-aver  maladies. 
The  fresher  and  more  cleanly  the  cow's  aliment,  the  richer  will  be 
her   milk   in  those  ingredients  which  give  it  universal  reputation 


288  Transactions  of  the  Amertcan  Institute. 

among  all  nations  as  appropriate  human  food.  Grass,  fresh  or  dried, 
is  her  natural  pabulum.  Cereals  furnish  starch,  but  the  coarse  cover- 
ings of  grass  seeds  and  grain  carry  products  into  their  systems  indis- 
pensable to  the  perfection  of  their  natures.  Concentrated  feed  is  not 
suitable  for  them.  Their  internal  organisms  are  the  best  mills  for 
them,  since  the  stimulus  of  distension  is  essential  in  their  organic 
economy.  A  full  abdomen  is  a  sign  of  perfect  health,  made  so  by 
their  ordinary  habits  of  life. 

Indian  meal,  peas,  and  especially  crushed  beans,  of  which  they 
become  exceedingly  fond,  contain  a  large  percentage  of  casein,  are 
each  and  all  of  them  excellent,  fed  out  with  discretion.  Alternati^•es 
in  diet,  in  a  state  of  domestication,  however,  it  should  be  remembered, 
is  of  the  first  importance  in  maintaining  their  health.  Succulent 
roots  abounding  in  sugar,  such  as  beets,  carrots,  etc.,  are  generally 
relished.  Potatoes  furnish  starch,  which  is  converted  into  glucase,  a 
sugar  paste,  after  it  leaves  one  of  the  stomachs.  Turnips,  squashes, 
pumpkins  and  fresh  cornstalks,  which  furnish  a  large  quantity  of 
sweet  juice,  when  fresh  are  admirable.  All  of  them  should  be  freed 
from  grit.  Their  teeth  are  injured  by  whatever  carries  impurities  of 
that  sort  adhering  to  it.  Warm  slops  produce  caries  if  persisted  in 
for  a  season  or  two.  Scrofulous  sores  sometimes  are  produced  in  that 
manner,  it  is  supposed,  and  scabby  patches,  denuded  of  hair.  All 
juicy  garden  plants  are  eagerly  sought  by  milch  cows,  which  furnish 
saccharine  matter.  Those  which  they  reject  must  be  useless.  Feed 
them  occasionally  with  sugar. 

When  the  perpendicular  septa  of  bone  between  the  plates  of 
enamel  are  injured  by  warm  semi-fluid  food,  cows  experience  pain, 
indicated  by  extending  the  neck,  shaking  the  head  and  leaving  the 
vessel  from  which  they  are  feeding,  with  its  contents,  although 
craving  nourishment  at  the  moment.  Cows  are  used  for  burden  in 
common  with  bulls  in  many  semi-barbarous  countries.  A  farmer  by 
the  name  of  Thatcher  rode  a  cow  to  market  of  Stockport,  in  England, 
during  the  American  revolution,  to  bring  contempt  upon  Mr.  Pitt's 
unpopular  tax  on  horses  for  carrying  on  the  controversy.  Barbarous 
operations  called  spaying,  are  occasionally  performed  on  them.  It 
prevents  them  from  having  calves,  with  an  idea  of  keeping  them 
perpetually  in  milk.  They  can  Ije  brought  to  milk  without  having  a 
calf,  but  it  is  an  unnatural  process,  not  to  be  encouraged. 

•Maiming  cows  is  a  custom  only  practiced  in  Ch)-istian  countries, 
and  belongs  to  that  catalogue  of  cruelties  we  practice,  but  which  nei- 
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ther  barbarians,  pagans,  or  ]\Iaboniedans  ever  were  guilty  of  doino". 
Maiming  horses  and  bulls,  too,  destroys  the  grandest  traits  of  their 
character.  Emasculation  arrests  the  development  of  the  brain  in 
them  precisely  as  it  does  in  eunuchs.  But,  with  this  difference,  they 
do  not  lose  all  their  characteristic  nervous  force,  which  may  be  urged 
to  some  intensity  by  coercion  and  fear.  The  horns  grow  larger  and 
longer,  and  they  may  be  more  readily  fattened,  but  it  is  at  the  expense 
of  their  muscular  strength  and  intelligence.  Horses,  uninjured  in  that 
respect,  are  susceptible  of  higlier  training ;  they  have  more  sagacity 
and  a  noljler  bearing.  Squirrels  are  the  only  animals  which  abuse 
each  other  as  Christians  abuse  the  best  servants  they  have,  the  horse 
and  bull,  and  that  is  in  conformity  to  a  law  that  insures  the  best 
stock  for  a  progeny. 

Those  nimble  creatures  skip  from  limb  to  limb  with  such  adroitness 
that,  eluding  the  strongest  and  best  developed  which  are  designed  in 
the  litness  of  things  for  progenitors,  the  weak  and  feeble  males  are 
prevented  by  a  singular  instinct  from  becoming  parents.  But  those 
animals  which  move  about  on  the  ground,  fight  for  possession,  and 
thus  no  deterioration  in  blood  is  permitted. 

Our  domestic  animals  are  governed  by  a  sense  of  fear,  and  not" 
affection.  They  are,  to  a  limited  extent,  susceptible  of  moral  senti- 
ments, left  as  they  were  designed  to  be,  unmutilated.  Circus  horses 
and  blood  horses  can  be  taught  what  geldings  cannot  be  taught, 
because  an  arrest  of  brain  development  destroys  the  ability  for  high 
instruction,  but  makes  them  timid  and  vigilant  through  fear.  The 
Arabs  never  strike  their  magnificent  stallions  a  blow,  yet  their  docility 
surprises  strangers.  Little  children  may  play  between  their  legs 
while  they  put  their  arching  necks,  in  proud  bearing,  quite  into  the 
family  group  to  be  caressed.  A  single  bull  harnessed  in  a  cart  made 
without  a  nail  or  a  scrap  of  metal,  draws  eight  hundred  weight  of  furs 
and  a  half  breed  Indian  from  the  Hudson's  Bay  settlement  to  St.  Paul, 
Minnesota,  annually,  and  back — all  of  900  miles.  An  ox  could  not 
perform  the  labor.  They  are  tractable,  docile,  and  managed  with  as 
much  ease  as  a  kitten.  Bulls  have  vigor^  courage,  intelligence,  and 
twice  the  strength  of  oxen. 

An  arrest  of  development  marks  the  eunuch.  The  brain  remains 
small,  the  voice  never  changes,  the  beard  never  aj)pears.  I  have  seen 
them  of  all  colors,  and  been  in  countries  where  they  are  maimed  for 
the  markets  of  Turkey,  Persia,  and  Egypt,  bringing  prices  propor- 
tionate to  their  capacity,  which  is  always  of  a  low  order.    Cows  form 
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singular  attachnients  for  animals  wholly  differing  from  themselves  in 
structure  and  habits.  When  a  young  lamb  is  placed  in  their  company 
some  one  of  them  generally  gives  more  attention  to  the  little  stranger 
than  others.  The  lamb  soon  appreciates  it,  and  attaches  itself  to  the 
foster  mother,  regardless  of  all  others  in  the  herd. 

It  walks,  feeds  and  sleeps  by  her  side.  AYlien  the  pet  strays  away, 
the  cow  manifests  concern,  and  expresses  satisfaction  when  her  favorite 
returns.  A  trait  in  the  character  of  the  sheep  thus  reared,  under  the 
famili&r  name  of  cosset,  is  equally  anomalous.  Under  no  system  of 
persuasive  discipline  can  the  lamb  become  reconciled  to  its  own  kin- 
dred. If  placed  with  a  fold,  on  the  lirst  opportunity  it  will  escape 
and  seek  companionship  with  cattle  if  the  old  friend  cannot  be  found. 

There  is  another  still  more  extraordinary  attachment  cows  are  repre- 
sented to  form,  revolting  to  our  sense  of  fit  companionship,  as  most 
quadrupeds  exhibit  an  instinctive  hostility  to  reptiles.  It  has  been 
repeatedly  related  that  cows  have  been  detected  in  nursing  serpents, 
going  aside  at  obscure  points  as  though  there  were  a  wrong  being 
perpetrated,  and  looking  for  the  unnatural  associate  to  come  and  nurse. 

I  cannot  credit  fully  these  assertions.  They  are  said  to  be  most 
common  in  border  regions,  where  cattle  graze  near  extensive  marshes, 
the  home  of  the  black  snake,  the  kind  accused  of  this  practice. 
Discovery  was  prompted  by  an  effort  to  ascertain  how  the  cow  had 
lost  all  her  milk,  days  in  succession,  when  it  was  apparent  no  theft 
had  been  committed  by  men,  for  there  were  no  inhabitants  in  the 
vicinity  ;  cows  occasionally  nurse  themselves  from  a  morbid  appetite 
for  fluids. 

Serpents  are  all  carnivorous ;  slaying  the  animals,  they  swallow 
them  whole  ;  but  they  requii-e  water,  and  it  is  possible,  by  a  nice  sense 
of  smell  and  a  keen  instinct,  they  go  to  the  fountain  of  milk ;  exer- 
cising a  magnetic  power  called  fascination,  over  the  cow,  till  they 
have  actually  drained  the  bag.  My  experience  furnishes  me  with  no 
facts  in  the  case,  and  yet  it  is  difficult  to  disprove  the  declarations  of 
apparently  very  honest  people  who  testity  to  what  they  have  seen 
and  declare  to  be  absolutely  true.  A  gentleman  of  New  York  from 
Kentucky,  assures  it  a  positive  fact  that  the  black  snake  performs 
that  singular  feat. 

Another  resident  of  this  city,  who  was  reared  in  the  country, 
assures  me  that  there  is  no  doubt  in  regard  to  the  impression  among 
farmers,  that  the  black  snake,  the  boa-constrictor  of  this  continent, 
does  all  it  is  accused  of  doing.  He  says  they  select  a  cotv,  perhaps 
grazing  remotely  from  others,  approaching  her  so  as  to  get  her  fixed 
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attention.  She  seems  bereft  of  the  power  of  locomotion.  Gradually 
approaching,  the  monster  glides  slowlj  to  the  udder.  The  suction 
appears  to  be  equally  paralyzing,  for  she  remains  entirely  quiescent. 
After  that  she  seeks  the  interview,  and  is  uneasy  till  the  operation  is 
finished,  when  she  returns  to  feeding.  In  keeping  one  cow  it  is  impor- 
tant that  she  should  be  contented,  otherwise,  the  product  desired  will 
not  equal  expectation  in  a  return  of  milk.  Comfort  is  everything  about 
a  cow's  home.  Wiien  educated  by  kind  care,  she  exhibits  a  spirit  of 
satisfaction  immensely  influencing  the  milk  secretion.  Their  maternal 
proclivities  should  be  indulged  as  often  as  once  in  three  years  at 
farthest.  Even  cattle  want  something  to  love  and  caress.  Their 
fondness  for  the  calf,  and  the  boldness  with  which  they  protect  it 
against  threatening  dangers  are  familiar  exhibitions.  Milking  tubes 
thrust  up  the  milk  ducts,  or  li3'draulic  apj^aratus  may  be  expeditious 
methods  of  milking,  which  may  beguile  a  purchaser  into  the  belief 
that  he  has  a  labor-saving,  economical  appliance;  but  the  human 
hand  is  the  best  machine  ever  put  in  motion  for  milking  cows  and 
least  liable  to  produce  injurious  consequences. 

Without  daring  to  plunge  into  a  sea  of  technicalities,  the  language 
of  science  in  its  highest  forms,  the  foregoing  observations  were 
designed  to  be  plain  expressions,  with  a  view  to  encouraging  those 
who  are  not  entirely  familiar  with  the  natural  history  of  the  cow,  to 
watch  her  movements  and  study  her  habits.  It  will  aftbrd  interest, 
and  it  may  largely  contribute  to  the  advancement  of  that  kind  of 
practical  knowledge  which  may  turn  to  profitable  account,  while  it 
will  make  us  more  considerate  and  kind  in  our  treatment  of  a  very 
useful  animal,  especially  adapted  to  our  use. 

The  horse,  the  ox,  cow,  and  sheep  are  pillars  which  sustain  the 
burden  of  mankind.  They  are  his  servants,  clothing  us  with  their 
wool,  providing  coverings  for  our  feet ;  working  in  yokes  or  harness, 
and  carrying  us  on  their  backs.  What  would  civilization  do  witliout 
them  ?  Savages  and  barbarians  could  not  dispense  with  them.  They 
have  accompanied  man  in  every  age  and  in  every  country,  and  they 
should  have  tliat  care  and  protection  which  evidences  our  apprecia- 
tion of  their  indispensable  importance  in  the  economy  of  life.  The 
merciful  man  will  be  merciful  to  his  beast. 

The  address  of  Dr.  Smith  was  received  with  frequent  marks  of 
approval. 

Mr.  A.  S.  Fuller,  inquired  why  so  many  horses  are  diseased.  A 
sound  animal  is  a  rarity. 
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Mr.  Wm.  S.  Carpenter. — One  great  cause  is  their  being  put  to 
work  so  soon.  Horses  are  not  developed  until  five,  six,  or  even  seven 
years  old,  and  tliey  sliould  not  do  much  work  till  they  reach  this 
period. 

Mr.  Solon  Robinson. — No  subject  could  more  profital)ly  engage  the 
attention  of  this  club  than  the  consideration  of  the  best  breeds. 
Cows  do  better  when  they  have  the  company  of  their  kind,  but  it  is 
the  fashion  to  have  such  large  animals  that  often  only  one  can  be 
kept.  For  my  part,  I  am  in  favor  of  the  little  Alderney.  Still  Mr. 
Allen,  the  author  of  a  recent  work  on  cattle,  is  opposed  to  them, 
because  they  will  not  make  much  beef.  The  subject  of  supplying 
dairy  products  to  fiimilies  is  of  more  importance  than  furnishing 
meat  to  cities,  and  I  would  like  to  have  the  matter  taken  up,  that 
people  may  know  which  is  the  best  kind. 

Dr.  Isaac  P.  Trimble. — I  agree  with  Dr.  Smith  regarding  warm 
and  manufactured  food  for  cows.  I  know  it  is  prepared  by  some 
who  invest  a  great  deal  of  capital  and  labor  in  trying  to  do  some- 
thing particularly  nice,  but  I  do  not  believe  it  pays  or  is  good  for 
the  animals.  I  once  had  a  cow  which  it  seemed  to  me  was  the  best 
ever  in  this  country.  She  had  a  slight  dash  of  the  Durham,  but  was 
mainly  of  the  common  scrub  stock,  and  quite  ungainly-looking.  She 
gave  thirty-six  quarts  of  milk  a  day.  So  remarkable  was  this,  that 
I  paid  great  attention  to  her,  and  I  discovered  that  she  digested  her 
food  in  half  the  time  other  cattle  do. 

Strawberry  Show. 

Mr.  Ilexamer,  of  the  firm  of  Reisig  &  Hexamer,  showed  a  great 
Tariety  of  strawberries  from  their  grounds  at  JSTewcastle,  "Westchester 
Co.,  N.  Y.  Great  efforts  have  been  made  to  secure  a  strawberry 
which  will  include  all  the  good  qualities  of  many  but  this  will  be 
impossible,  because,  should  this  be  done,  there  could  be  no  improve- 
ment afterward.  After  many  trials,  and  through  a  wide  extent  of 
our  country,  the  Wilson  is  found  the  best  for  market.  It  is  hard,  of 
good  size,  keeps  longest,  and  will  sell  after  being  picked  three  days, 
though  it  must  be  picked  in  good  order.  In  the  long  run  none  pays 
better,  whether  with  good  or  poor  cultivation.  Of  100  boxes  in  our 
market,  ninety-nine  will  be  the  Wilson.  The  Triomph  de  Grand  is 
the  handsomest  fruit,  though  its  coxcomb  shape  is  unfavorable. 
To  some,  however,  its  odor  and  flavor  are  insupportable.  As 
a  general  thing  it  brings  double  the  price  of  the  Wilson.     It  requires 


Proceedings  of  the  Farmers'  Club.  293 

a  hard,  clay  soil,  and  does  better  in  a  wet  tlian  in  a  dry  season.  It  is 
valuable  as  a  late  variety.  We  aim  to  raise  late  fruit,  for  we  find 
that  it  is  equally  valuable  witli  the  early.  In  December. we  mulch 
with  rye  straw  an  inch  deep,  and  let  it  lie  in  the  spring  as  long  as  pos- 
sible, nor  do  we  wholly  remove  it  from  the  ground.  Jucunda,  or 
Knox's  700,  is  similar  to  the  Triomph,  but  not  quite  so  scarlet  nor  of 
so  fine  a  flavor.  The  Agriculturist  does  not  do  as  well  as  formerly, 
and  I  am  afraid  it  will  die  out.  Barnes'  seedling  is  productive,  sells 
at  a  high  price,  and  is  coming  into  favor.  Of  100  varieties  on  our 
ground,  the  Brooktyn  scarlet  (one  of  the  Tribune  strawberries)  is  the 
earliest,  is  of  fine  flavor,  but  too  soft  for  market.  Bm'r's  pine  is  valu- 
able for  garden  culture,  and  desirable  for  family  use.  Green  Prolific 
is  late,  but  is  soft  and  poor.  Rippawam  is  large,  but  not  productive. 
Mr.  Pennell  of  Norwalk,  Conn,,  exhibited  some  seedlings  of  a  large 
size  and  fine  flavor.  Ferris  and  Caywood,  Poughkeepsie,  send  seed- 
lings quite  promising. 

Adjourned. 


July  7,  1868. 

Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary, 

Florida  . 

J.  A.  McDonald,  of  Mellenville,  Orange  county,  Florida,  gives  the 
following  account  of  that  State :  I  read  every  sentence  of  your 
reports  with  profound  interest.  It  caused  me  to  come  to  Florida,  and 
I  am  grateful  for  it.  It  rescued  me  from  the  jaws  of  death,  saved 
me  from  the  monster  consumption,  and  restored  me  to  health  and 
vigor ;  but  it  is  saddening  to  know  that  such  an  insignificant  refugee 
wdll  not  be  missed  from  the  host  yearly  devoured  by  that  dreadful 
scourge  of  the  frozen  regions.  It  grieves  me  to  see,  from  time  to 
time,  such  erroneous  statements  concerning  this  country,  by  some  of 
our  most  reliable  men,  who  are  mistaken  only  because  they  don't  stay 
and  examine  as  they  ought  to  before  giving  their  opinions,  when  the 
future  welfare  of  so  many  of  our  countrymen  depends  on  them.  I 
have  worked  at  making  timber,  clearing  hammock  land,  and  every 
sort  of  trying  manual  labor  more  than  a  year,  and  instead  of  my 
energies  failing  they  are  decidedly  improving.  Let  me  cite  one 
instance  to  show  that  men  retain  their  vigor  in  this  country,  all  state- 
ments to  the  contrary  notwithstanding.  Mr.  John  Ilughey  was  born 
in  Georgia,  in  the  year  1792,  of  parents  who  were  natives  of  the 
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same  State,  he  worked  at  timbering  till  lie  was  fortj-two  years  of  age, 
lost  liis  fortune  and  Lis  health,  came  to  Florida  almost  penniless, 
worked  hard,  and  before  the  war  was  worth  $20,000 ;  the  war  "  broke 
him  up  ; "  he  is  now  seventy-five  years  of  age,  the  father  of  twenty- 
two  children,  fought  in  the  war  of  1812,  and  is  at  present  strong  and 
in  full  mental  and  bodily  vigor,  building  a  saw  mill  by  the  day  at 
millwright's  wages,  and  works  twelve  hours  a  day,  and  walked  twenty 
miles  to  vote  at  the  last  election. 

There  are  men  born  and  raised  in  this  country,  who  can  split  three 
hundred  pitch  pine  rails  in  a  da}-,  to  my  own  knowledge,  and  can 
assure  any  one  that  there  is  a  larger  per  cent  of  lazy  men  in  the 
north  than  here.  Any  man  who  has  been  lazy  north  will  be  lazy 
here.  There  is  no  cold  to  prepare  against,  and  if  you  don't  plant  in 
spring,  you  can  put  it  off  till  summer,  fall,  or  winter,  and  all  these 
tend  to  make  one  indolent.  I  have  traveled  through  the  whole 
country,  and  after  mature  deliberation  have  arrived  at  the  conclusion 
that  the  white  man,  instead  of  the  Mack^  was  intended  to  work.  Ko 
one  who  knows  their  habits  in  their  native  Africa,  will  dispute  it ; 
and  since  the  surrender  they  are  falling  back  to  their  natural  condition 
in  this  climate,  where  they  can  live  chiefly  on  the  natural  products 
of  the  soil.  The  native  white  population  of  South  Florida  will  stand 
a  comparison  with  any  community  in  the  north  whose  pecuniary 
circumstances  are  similar,  and  a  more  hospitable  and  kind-hearted 
people  are  not  to  be  found  on  the  continent ;  they  nearly  all  voted 
against  secession  and  were  coerced  into  the  struggle.  Robberies  are 
unknown,  and  a  nian  from  the  north,  no  matter  what  his  political 
opinions  are,  is  safer  here  than  at  home.  I  could  find  enough  to  say 
in  praise  of  the  truly  delightful  land  to  fire  you  more  than  this 
unpretending  efibrt,  but  will  be  glad  to  impart  all  the  information 
required  by  those  men  who  make  inquiries  about  the  new  countries, 
if  they  address  me  by  mail,  stating  all  the  questions  they  wish 
answered. 

Water  in  Kaxsas. 

Mr.  M.  S.  Hall,  of  Worcester,  asks  about  the  water  of  Kansas, 
whether  it  is  as  good  as  what  he  gets  from  the  old  oaken  bucket  in 
Massachusetts. 

Mr.  Horace  Greeley. — jSTo  ;  he  will  find  lime  water  in  Kansas  for 
the  most  part,  but  I  am  satisfied  that  the  deep  water  of  new  countries 
is  not  half  so  sickly  as  the  surface  water.  The  first  settlers  drink  from 
springs  and  pools  filled  with  surface  water,  which  contains  decayed 
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vegetation.     But  if  he  will  dig  and  get  pure  water  it  will  be  just  a3 
healthful  though  not  quite  so  palatable  as  Massachusetts  water. 

Ashes,  Leached  ok  Unleached. 

Ml'.  Calvin  Mead,  Chittenango  Falls,  N^.  Y.,  asks  which  he  should, 
buy,  and  if  old  leached  ashes  are  good  for  anything. 

]\Ir.  J.  B.  Lyman. — The  farmers  on  the  line  of  the  IS^ew  Haven 
railroad,  in  AVestport  and  Bridgeport,  have  bought  and  used  both. 
Their  soil  is  mostly  a  cool,  heavy  loam,  full  of  stones,  and  natural  to 
grass.  They  find  no  difference.  A  field  where  leached  and  unleached 
ashes  have  been  sowed  in  strips  shows  no  difference  in  grass.  In  the 
locality  of  which  I  speak  it  is  generally  applied  to  grass  lands  only. 

Mr.  Horace  Greeley. — This  may  do  for  the  soil  of  which  Mr.  L. 
speaks,  but  with  me,  in  the  upper  part  of  Westchester  county,  I  find 
leached  ashes  worth  fifty  cents  a  bushel,  and  unleached  not  worth 
more  than  ten  for  most  crops. 

Mr.  N.  C.  Meeker. — It  is  so  much  a  question  of  soil  that  no  general 
rule  can  be  given.  On  the  reddish  light  soil  of  Southern  Illinois  I 
have  found  the  leached  just  as  good,  but  on  a  different  soil  this  might 
be  reversed.     All  we  can  say  is  try  it  and  give  us  the  results. 

Mr.  Horace  Greeley. — Is  there  not  some  chemist  among  us  who  can 
tell  us  the  essential  difference  in  the  two  ?  Of  course  we  know  that 
leaching  takes  our  potash.  Does  it  remove  all  the  potash  or  a  part 
onl}^  ?  What  remains  is  slacked  lime  or  silica.  ]^ow  slacked  lime  is 
worth  about  ten  cents  a  bushel.  But  if  the  leached  ashes  have  a 
chemical  effect  on  the  soil  so  as  to  release  plant  food  from  combina- 
tions in  which  it  was  locked  up,  we  would  like  to  know  about  this. 

Mr.  A.  S.  Fuller. — Jersey  marl  contains  seven  per  cent  of  potash, 
as  ascertained  by  analj'sis,  which  is  about  the  same  as  unleached 
ashes,  and  yet  n'ot  a  particle  of  potash  can  be  obtained  from  it  by 
leaching.  The  plant,  however,  can  find  the  potash,  and  so  it  is  likely 
to  be  with  the  unleached  ashes. 

Chair. — Mr.  James  A.  Whitney  will  read,  in  a  few  weeks,  a  paper 
on  artificial  manures  in  wliich  he  will  give  us  the  chemical  explana- 
tion we  need.  He  is  fully  able  to  instruct  us  in  organic  chemistry, 
and  I  have  no  doubt  the  paper  will  be  a  valuable  one. 

Mr.  AV,  S.  Carpenter. — We  are  leaving  out  of  view  one  important 
matter  in  our  talk  of  ashes.  I  buy  a  great  many  every  year.  In 
fact  it  is  about  the  only  manure  I  use  on  my  potatoes,  and  I  buy  of 
the  bacon  smokeries  in  J^ew  York,  because  they  use  hickory  wood. 
I  have  found  hickory  ashes  a  great  deal  better  than  pine. 
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Mr.  Horace  Greeley. — AYlien  I  -was  a  boy  they  used  to  say  tliat  elm 
makes  the  best  ash. 

Mr.  H.  B.  Smith,  of  Westfield. — Ehn  may  be  the  richest  in  potash, 
I  tliink  it  is  better  in  that  respect  than  liickory  ;  but  liickory  has 
more  lime,  and  is,  for  some  soils,  superior  on  that  account.  I  would 
by  all  means  advise  Mr.  Mead  to  make  use  of  his  old  ash-lieap  for 
manure.  The  surface  may  be  useless,  but  the  interior  is  as  good  as 
fresh.     The  ground  below  it  to  some  depth  must  contain  potash. 

Dr.  Isaac  P.  Trimble. — As  an  illustration  of  how  doctors  disagree, 
Professor  Rogers,  of  I^ew  Jersey,  used  to  say  our  marl  was  valuable 
for  an  ingredient.  Now,  Professor  Cook  says  it  is  quite  another  con- 
stituent that  makes  it  so  valuable  a  fertilizer.  We  have  found  that 
it  closely  resembled  the  ash  of  straw,  and  we  think  our  mai-1,  bushel 
for  bushel,  is  about  as  good  as  leaclied  ashes. 

Mr.  Horace  Greeley. — It  makes  no  difference  how  much  the  doc- 
tors differ  so  long  as  the  patient  improves.  Marl  is  no  doubt  an. 
incalculable  blessing  to  South  Jersey.  I  have  used  it,  and  found  it  a 
most  excellent  fertilizer. 

Deep  Plowing. 

This  subject  was  brought  up  by  the  statement  that  a  barren  knoll 
was  made  fertile  by  plowing  deep.  Several  members  dissented,  and 
said  that  no  amount  of  plowing  could  benefit  most  sandy,  gravely, 
and  worn  out  knolls. 

Mr.  Greeley. — There  are  thousands  of  knolls  and  ridges  which 
should  never  be  plowed  at  all.  If,  of  100  acres,  twenty  acres  of  the 
ridges,  as  in  many  parts  of  the  country,  were  planted  to  trees,  the 
remaining  eighty  acres  would  bring  more  grass,  and  perhaps  of  grain, 
than  if  the  whole  were  under  cultivation.  It  is  wonderful  that  people 
will  talk  as  they  do,  as  if  results  do  not  follow  causes ;  as  though 
fifteen  inches  of  soil  were  not  better  than  five  inches.  I  do  not  say 
that  this  shall  be  buried  out  of  reach  of  the  plants.  I  insist  that  if 
laud  is  to  be  cultivated  it  should  be  stirred  and  pulverized  deep 
enough  to  furnish  moisture  during  such  drouths  as  we  are  likely  to 
have  every  summer.  I  will  take  a  stand  upon  the  words  of  Whittier, 
jeven  if  he  is  a  poet : 

"  I  sigh  no  longer,  for  I  know 
That  when  the  share  is  deepest  driven 
Tlie  best  fruits  grow." 

Mr.  Carpenter. — The  best  corn  has  its  roots  within  six  inches  of  the 
flurface,  and  such  receive  great  benefit  from  slight  showers,  and  from 
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tlie  heat  and  light  of  the  sun.  If  corn  is  mannred  on  the  surface, 
and  the  ground  is  frequently  stirred,  there  need  be  no  fear  of  drouth. 
I  think  tliat  to  plow  two  feet  deep  is  what  farmers  are  not  prepared 
for. 

A.  S.  Fuller. — After  this  subject  was  up  some  weeks  ago,  I  made 
experiments  in  planting  corn.  Across  some  rows  I  had  the  ground 
dug  and  stirred  thoroughly  two  feet  deep,  and  now  anybody  can  tell 
tlie  difterence  a  long  distance,  for  the  corn  on  this  deep  soil  is  by  far 
the  most  vigorous. 

Peck's  Patent  Milk  Cooler, 
The  committee  appointed  by  the  club  at  its  last  session  to  make 
trial  of  this  invention  report  as  follows:  "We  met  on  Thureday  last, 
the  2d  of  July,  at  the  farm  of  Warren  Leland,  President  of  the 
"Westchester  Agricultural  Society.  Mr.  L.  now  milks  forty-four  cows, 
and  has  always  found  great  dithculty  in  cooling  the  milk  which  he 
sends  from  his  farm  to  the  Metropolitan  Hotel.  The  afternoon  of 
Thursday  was  hot  and  moist,  the  thermometer  standing  at  eighty-iive 
degrees  in  the  barn  where  our  experiments  were  conducted.  The 
animal  heat  in  the  inilk  as  it  came  from  the  cows  was  100  deg. 
In  passing  through  the  tube  of  the  cooler,  the  vessel  being 
filled  with  ice-water,  the  milk  was  immediately  reduced  to  fifty  degrees. 
Five  gallons  can  be  cooled  in  a  minute.  Two  glass  jars,  each  holding 
half  a  gallon,  were  filled,  one  with  tlie  cooled  milk,  the  other  with 
warm.  In  two  hours  there  appeared  a  layer  of  cream  an  inch-  in 
thickness  on  the  cool  milk ;  this  layer  continued  to  deepen  in  color 
for  several  hours,  the  milk  below  growing  whiter  till  it  became 
apparent  that  most  of  the  oily  matter  in  the  contents  of  the  vessel 
was  at  the  surface.  In  the  other  can  a  slight  film  of  cream  rose  to 
the  surface,  and  the  milk  in  twelve  hours  became  coagulated.  Several 
gallons  were  also  cooled  by  this  process  and  allowed  to  stand  ten  hours 
in  a  tall,  tin  cylinder,  having  a  glass  window  fitted  in  a  slat  at  its  side. 
Here  were  collected  twelve  inches  of  cream  at  the  surface  which  in 
ten  hours  was  taken  off  and  churned.  The  butter  came  in  twenty 
minutes  in  a  dash  churn,  was  quite  firm,  of  good  color,  and  remarkably 
fine  flavor,  Tlie  buttermilk  was  better  tlian  any  produced  in  the 
usual  way.  Your  committee  are  thoroughly  convinced  of  the  great 
advantage  to  all  who  produce  and  all  who  consume  milk  of  having 
the  animal  heat  taken  from  it  at  onoe.  Thus  treated  it  remains  sweet 
for  many  days,  and  makes  a  superior  article  of  cheese  and  of  butter. 
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"We  cannot  therefore  too  earnestly  recommend  to  dairymen  to  examine 
and  adopt  an  apparatus  by  which  this  result  is  accomplished  so  per- 
fectly. 

JOSEPH  B.  LYMAlSr, 

JAMES  A.  WHITNEY, 
"WM.  S.  CAHPENTER, 

Committee. 

Horace  Greeley. — "Will  the  patentee  state  the  price  at  which  this 
invention  can  be  aftbrded  ? 

Answer. — At  from  six  to  fifteen  dollars,  according  to  size  and  finish. 

Peopagating  Boxes. 
Mr.   C.   F.   Pcarce,  Assonet,  Mass.,  sent  a  package  of  boxes  for 
gardeners  to  set  out  plants,  which  open  at  the  side,  and  the  plants  are 
removed  without  disturbing  the  roots. 

Metallic  Sack  Fastener. 

Mr.  L.  H.  Gano  exhiljited  this  article,  which  is  made  of  wire,  and 
is  attached  to  the  sack  by  means  of  a  small  iron  lever. 

Milk  Shelves. 

Mr.  E.  B.  Slocura,  Grass  Lake,  Mich. — Erect  a  post,  say  four  inches 
square,  in  your  milk  room.  About  two  feet  from  the  floor,  nail  one 
lath  on  the  post  in  a  horizontal  direction  ;  then,  on  the  opposite  side, 
nail  another  lath  the  same  way,  letting  the  lath  extend  far  enough 
from  the  post  to  set  a  milk  pan  upon  each  end.  Immediately  above 
and  close  to  these  laths  nail  two  more  laths  in  a  similar  manner,  but 
in  opposite  directions.  You  will  then  have  a  tier  which  will  hold 
four  pans.  Eight  inches  above  this,  then  eight  inches  still  farther, 
and  so  on.     One  post  can  hold  twenty-four  pans. 

Vinegar. 

Mr.  E.  Mnnson,  Sennett,  X.  Y. — Will  you  inform  me  the  speediest 
metliod  of  making  vinegar  out  of  new  cider?  Would  a  new  pine 
cask  aftect  the  taste  ? 

Mr.  N.  C.  Meeker. — If  cider  is  made  from  early  apples  in  August, 
or  the  first  days  of  September,  and  put  in  a  warm  place,  it  will  turn  to 
vinegar  in  a  few  weeks.  If  made  after  the  nights  get  cool,  it  will 
take  several  montlis,  or,  if  placed  in  the  cellar,  years,  but  when  it 
comes  it  will  be  good.     A  pine  cask,  unless  strong  with  pitch,  ought 
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not  to  make  the  vinegar  taste  an j  more  than  bugs,  worms  and  tobacco 
cuds  in  the  apples. 

Profits  or  Poultry. 

Mr.  W.  C.  Ludd,  Yermillion,  Erie  county,  Ohio. —  From  fiftj-six 
hens,  fourteen  males,  we  had,  in  three  months  from  January,  225 
dozen  eggs,  at  thirty  cents  per  dozen,  sixty-seven  dollars  and  fifty 
cents  ;  cost  of  feed  twelve  dollars.  As  the  hens  were  worth  twentj^- 
fi.ve  cents  each,  this  is  a  profit  of  370  per  cent.  I  feed  liberally  a 
mixture  of  corn,  oats  and  buckwheat,  pulverized  raw  bone,  shell  and 
pure  water  always  accessible.  Also  feed  refuse  meat  and  vegetables  ; 
also,  a  mush  of  provender  and  refuse  scraps  from  the  kitchen,  scalded 
in  slops  or  sour  milk.  The  fowls  have  a  plenty  of  room,  and  warm 
quarters  in  a  conveniently  aiTanged  hennery.  Xearly  every  leading 
variety  is  superior  to  others  in  some  one  respect,  and  I  am  satisfied 
that  "  blood  "  pays  as  well  as  in  other  stock.  In  the  care  of  no  kind 
of  stock  is  the  maxim  of  "  what  is  worth  doing  at  all  is  worth  doing 
well,"  more  applicable  than  in  the  management  of  poultry. 

Poultry  Raisin'g  as  a  Business. 

Mr.  S.  Edwards  Todd. —  One  of  the  first  questions  that  occurs  to 
the  amateur  farmer  (by  which  word  we  mean  the  man  who  makes 
better  crops  on  paper  than  he  does  from  the  soil),  is  whether  there  is 
not  more  money  for  the  labor  in  the  egg  and  chicken  business  than 
in  most  other  country  modes  of  industry.  The  World  has  received 
many  letters  of  inquiry  on  the  subject,  and  on  the  first  of  last  Janu- 
ary the  American  Institute  suggested  that  letters  giving  accounts  of 
profitable  gangs  of  hens,  the  cost  of  raising  chickens  and  of  producing 
eggs,  would  be  acceptable.  These  questions  were  responded  to,  and 
many  accounts  were  received  of  the  profits  of  keeping  twenty,  forty, 
fifty  odd  hens.  But  no  reports  from  large  poultry  yards  were  received. 
[N^obody  could  give  an  answer  to  the  question  whether  500  hens  can 
be  kept  on  one  farm  with  profit.  In  fact,  it  has  been  supposed  to  be 
well  nigh  settled  that  chickens  kept  in  great  numbers  are  not  apt  to 
do  well ;  that  a  poultry  yard  has  a  m^tural  limitation,  and  that  failure 
is  likely  to  attend  an  enterprise  of  such  proportions  as  to  make  poultry 
raising  a  business.  If  any  man  proposes  to  himself  to  go  boldly  into 
the  chicken  line,  we  cannot  give  him  better  advice  than  to  visit  IsTew 
York,  stop  at  the  Metropolitan  Hotel,  make  the  acquaintance  of  its 
incomparable  landlord,  Warren  Leland,  and  go  with  him  to  visit  his 
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great  milk  and  poultry  farm  in  Westchester  county,  midway  between 
Portcliester  and  White  Plains.  A  day  at  the  Metropolitan  will  sat- 
isf}'  liim  that  the  proprietor  knows  how  to  keep  a  hotel ;  a  day  at  this 
farm  would  convince  liim  that  its  owner  knows  as  much  about  the 
poultry  business  as  he  does  of  tlie  art  of  public  entertainment.  In 
short,  Mr.  Leland  has  settled  the  question  as  to  poultry.  He  has 
proved  by  years  of  complete  and  unbroken  success  that  one  can  be  a 
great  chicken  raiser  just  as  easily  as  he  can  be  a  great  "wheat  grower ; 
in  fact,  much  easier ;  for  the  poultry  business  requires  only  a  trifling 
outlay  to  begin  with.  Mr.  L.  has  never  troubled  himself  to  keep  a 
nice  account  current  with  his  hens.  Their  layings  are  not  set  down 
in  a  book,  nor  does  he  know^  just  how  much  corn  they  all  eat  in  the 
course  of  a  year.  Hence  we  look  rather  at  the  gross  results  than  at 
precise  figures.  He  devotes  about  twenty  acres  of  rough  land  to  his 
poultry.  For  tillage  this  range  would  not  be  worth  much,  but  for 
chickens  and  ducks  it  is  just  the  place.  He  lets  the  bushes  grow  and 
leaves  a  pond  for  the  ducks.  The  turkeys  have  woods  to  range  in 
and  trees  to  roost  on.  In  summer,  the  only  rule  is  to  give  freedom, 
ample  freedom,  to  all  the  tribes,  a  suitable  lot  or  pond  for  ducks,  a 
natural  range  for  turkeys,  hill  sides,  bushes,  nooks,  shelters,  hiding 
places  of  all  sorts  for  hens  with  broods.  He  discards  coops  altogether 
this  year,  finding  no  advantage  from  them,  has  no  high  fences,  no 
bars  and  bolts  no  fetters  or  jails  for  his  domestic  birds.  The  wings 
of  the  geese  are  not  clipped ;  the  toes  of  the  hens  are  not  muti- 
lated ;  if  the  turkeys  want  to  fly  they  may ;  the  more  natural 
freedom  he  gives,  the  more  healthful  and  profitable  he  finds  them. 
The  principal  features  in  his  system  may  be  condensed  into  four  short 
rules :  First,  in  summer  give  freedom  and  grasshoppers  ;  second,  secure 
cleanliness  ;  third,  feed  well ;  fourth,  change  cocks  every  spring.  For 
tlie  winter  comfort  of  this  feathered  stock  he  has  two  houses;  one  of 
stone,  the  other  of  wood.  The  wood  house  is  tlie  oldest  and  the 
cheapest.  He  has  had  better  luck  with  it  than  in  the  more  expensive 
structure  of  stone.  Lime  and  plaster  are  freely  used  in  all  parts  of 
them  to  absorb  smells  and  compost  droppings.  They  roost  on  poles 
near  the  roof,  and  three  or  four  feet  below  is  a  Avide  sloping  shelf 
covered  with  plaster.  This  is  swept  oflF  once  a  week,  and  the  contents 
put  in  barrels,  mixed  with  all  refuse,  feathers,  fihh  aiul  bones  from 
the  yard.  It  makes  corn  grow,  and  colors  it  a  dark  green.  Another 
rule  of  great  importance  :  No  old  nests  are  allowed.  AV^hen  biddy 
becomes  a  mother,  the  box  where  she  incubated  is  taken  out,  the  straw 
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burned ;  it  is  whitewashed  inside  and  out,  and  allowed  to  stay  out  in 
the  sun  and  rain  some  days,  then  half  filled  with  clean  straw  and 
returned.  There  are  banks  of  soft,  fine  dirt  where  the  hens  go  and 
disport  themselves,  for  hens  are  so  curious,  the  cleaner  you  keep  them 
the  fouler  they  become ;  perhaps  they  would  not  be  fowls  if  this  were 
not  so,  and  a  clean,  smart  looking  hen  with  smooth  glossy  feathers  is 
sure  to  take  a  dirt-bath  every  day  if  she  can  get  a  chance.  There  are 
fireplaces  in  both  the  houses  v/here  wood  is  piled  when  the  mercuiy 
goes  down  about  zero.  In  warm  days  the  hens  go  down  and  scratch 
out  the  ashes  and  shake  them  into  their  feathers.  Herodotus  says  the 
old  Jews  took  lessons  from  the  domestic  fowls,  and  piled  ashes  on 
their  heads  in  afiiiction  as  they  saw  hens  do.  As  to  breeds,  Mr. 
L.  finds  the  black  Spanish  the  best  for  eggs  but  worthless  .for 
the  table.  For  eating,  he  says  we  must  take  an  Asiatic  chicken, 
the  Bralnna,  tlie  Cochin,  or  the  Shanghai.  He  produced  a  great 
many  eggs,  of  course,  but  the  greatest  profit  he  finds  from 
chickens.  For  instance,  each  of  the  250  hens  he  has  in  early  spring 
may,  if  so  disposed,  have  one  brood  a  year.  As  she  leaves  the  nest, 
four  or  five  of  her  feathered  sisters  will  have  young  families  the  same 
day.  The  hen  who  appears  to  be  the  best  mother  among  them,  the 
large,  matronly,  dignified  biddy,  who  has  a  loud  cluck  and  a  com- 
posed but  guarded  manner,  is  selected  as  the  mother  and  nurse  of  all 
that  day's  hatching.  She  goes  about  proud,  conscious,  and  responsi- 
ble, marching  at  the  head  of  a  platoon,  thirty,  forty,  or  fifty  strong. 
The  bereaved  hens  have  a  cold  bath,  are  shut  up  a  few  days  to  a  soli- 
tarj^  struggle  with  maternal  instincts,  and  then  return  to  the  harem 
and  the  nest.  About  the  middle  of  June  he  begins  to  eat  spring 
cliickens.  If  a  hen  comes  ofi"  early  in  April  with  ten  chicks,  by  the 
middle  of  June  they  will  weigh  twenty  pounds,  five  dollars  worth  of 
chickens  a  year.  The  eggs  pay  for  food  and  attendance,  leaving  the 
sales  of  poultry  clean  profit.  Mr.  L.  says  he  can  produce  1,000 
•pounds  of  poultry  cheaper  than  he  can  the  same  weight  of  mutton, 
•beef,  or  pork.  He  finds  as  much  profit  from  turkeys,  and  often 
greater  than  from  hens.  They  often  require  more  attention,  but 
some  years  he  has  fifty  to  sell  for  which  he  gets  five  dollars  each, 
besides  a  great  many  more  for  which  he  gets  from  one  to  three  dol- 
lars. Just  now  he  has  3,000  young  chickens,  several  hundred  young 
turkeys,  200  hens  laying  every  day,  or  hatching  broods,  and 
handsome  platoons  of  ducks  and  goslings,  probably  about  4,000 
in  all,  of  domestic    fowls,   each    of  which    on    an    average    is   or 
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will  be,  by  thanksgiving,  worth  a  dollar.  Deduct  from  this  the 
cost  of  200  bushels  of  grain,  and  the  hire  of  an  attendant,  to 
whom  he  may  pay  $250  a  year  and  l5oard,  perhaps  more.  They 
eat  up  the  grasshoppers,  grubs,  worms,  eggs  of  insects,  larvae,  beetles, 
snails,  katy-dids  and  June  bugs  so  clear  that  his  farm  is  less  beset  with 
pests  than  most  others  about  him.  He  has  apples  when  others  are 
ruined  by  the  borer,  the  caterpillar,  the  tent  worm,  the  canker  worm 
or  the  curculio.  Another  advantage,  his  cocks  ])egin  to  crow  about 
3  o'clock,  and  everything  in  the  place  is  out  by  sunrise.  One  can  eat 
a  breakfast  of  spring  chickens  by  6  o'clock.  He  is  obliged  to  drain 
all  ponds  about  the  place  at  intervals,  in  order  to  kill  off  the  snap- 
ping turtles  that  eat  his  young  ducks.  The  rich  ammoniacal  manure 
from  his  henner}'-  enables  him  to  gj'ow  about  the  biggest  corn  of  any 
farmer  in  Westchester ;  he  keeps  a  great  stock  of  cows,  saves  all  their 
droppings  in  cellars,  spreads  it  on  meadows,  so  that  from  twenty  acres 
he  can  cut  sixty  tons.  Kobody  around  him  can  beat  that ;  hence  for 
this  and  other  good  reasons  Mr.  Leland  has  been  elected  president  of 
the  Westchester  Agricultural  Society.  This  is  a  distinction  he  deserves, 
if  for  no  other  reason,  because  he  is  the  only  fiirmer  in  the  country 
that  keeps  poultiy  on  a  large  scale  and  derives  a  profit  of  thousands 
of  dollars  annually  from  it,  and  others  can  do  the  same.  There  is  no 
witchcraft  or  luck  about  it.  Consider  his  management,  and  one  sees 
that  it  is  simply  sensible  and  thorough,  but  how  many  owners  of 
little,  rough  farms  there  are  all  around  I^ew  York  in  every  direction 
that  could  have  every  facility  that  Mr.  Leland  has  !  This  is  a  line  of 
development  that  has  never  been  encouraged  or  rewarded.  Will  not 
Peter  Cooper,  or  Horace  Greeley,  or  Warren  Leland  himself  offer  a 
premium  to  the  man  or  the  woman  who  sends  to  market  the  greatest 
quantity  of  eggs  and  poultry  from  a  given  number  of  hens  ? 

Scab  in  Sheep. 

Mr.  Diehl,  the  Asiatic  traveler,  inquired  if  there  is  a  remedy  for 
this  disease  which  is  prevailing  in  many  parts  of  the  country  to  a 
great  extent. 

Mr.  N.  C.  Meeker. — Cresylic  ointment  is  recommended  as  a  si^ecific 
in  destroying  the  germs  of  infection  of  whatever  character.  So  far 
from  this  disease  being  new,  it  was  common  thousands  of  years  ago. 
It  is  principally  confined  to  large  flocks,  and  is  seldom  known  where 
only  enough  sheep  are  kept  to  supply  the  wants  of  a  family.  Disease 
and  disaster  attend  large  herds  of  animals  and  most  enterprises. 
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EoMEYN  Seedling  Stkawbekkt. 

Mr.  Foster,  Kingston,  K.  Y.,  exhibited  specimens  of  strawberries 
from  a  plant  of  Romeyn's  seedling,  to  prove  tiiat  it  is  later  than  the 
Wilson,  and  he  stated  while  the  Wilson  is  gone,  this  will  last  a  week 
longer.  It  is  large,  showy,  and  productive,  and  if  it  will  bear 
shipping,  it  mnst  come  into  general  favor. 

Mr.  Wm.  S.  Oarpenter  spoke  highly  of  the  Agriculturist,  and  that 
it  is  more  profitable  with  him  than  any  other,  and  that  he  preferred 
any  kind  to  the  Wilson.  Adjourned. 


July  14,  1868. 

Mr.  Nathan  C.  Ely  iu  the  Ciiair;  Mr.  John  W.  CHA^fBEns,  Secretary. 
Okiginator  of  the  Rose  Potato. 
Mr.  Solon  Breese,   Hortonville,  Yermont. — Mr.  Hefron   did  not 
oi'iginate  this  potato,  but  Albert  Breese,  of  Rutland  county. 

Potato  Slugs. 

Mr.  J.  H.  Lovejoy,  Oxford,  i!s^.  H. — I  find  in  my  garden  potatoes 
yellow  worms,  with  dark  brown  heads,  which  keep  in  groups  near  the 
ground.     They  hatch  flaxen  colored  eggs,  and  increase  very  fast. 

Mr.  A.  S.  Fuller. — This  is  the  potato  slug,  which  is  well  known  and 
is  in  my  grounds. 

Apples  without  Seeds  and  Coees. 

Mr.  L.  Barrett,  Smiksburg,  Indiana  county,  Pa, — Last  year  I  saw 
such  in  West  Yirginia,  solid  and  of  good  flavor.  They  do  not  blos- 
som like  other  fruit,  but  put  forth  stems  and  buds  like  a  clove.  I  put 
in  some  of  the  grafts  this  spring,  which  .are  growing  finely. 

Mr.  ]N^.  C.  Meeker. — This  must  be  the  kind  of  apple  that  grows 
with  the  graft  up  side  down. 

Mr.  A.  S.  Fuller. — I  never  saw  such  fruit.  I  would  ask  Mr.  Phoe- 
nix, of  Bloomington,  111.,  who  is  present,  if  he  ever  did.  He  ought 
to  know. 

Mr.  F,  K.  Phoenix, — I  never  did.    Of  course  there  is  no  such  thing. 

Breeding  from  Young  Stock. 

Mr.  A.  Dwinwell,  Walpole,  N.  H. — It  is  the  practice  to  breed  from 
animals  of  both  kinds  from  two  to  three  years  old,  while  they  do  not 
arrive  to  maturity  till  five  or  six  years  old.      To  get  good  stock  by 
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tills  means  is  simply  impossible.  What  would  farmers  think  cf  plant- 
ing unripe  corn?  The  ill  clfects  of  breeding  in  and  in  is  not  so  det- 
rimental as  this  practice.  Hardy  stock  cannot  he  secured  by  this 
means. 

Mr.  AVm.  S.  Carpenter. — I  have  paid  considerable  attention  to  this 
subject.  In  talking  with  fanners  they  differ;  but  I  have  concluded 
that  the  earlier  heifers  come  in,  say  at  two  years  old,  the  better.  I 
think  they  will  become  better  milkers  than  if  left  to  come  in  at  a 
later  period. 

Mr.  J.  B.  Lyman. — -The  Legislature  of  Kew  York  appropriated 
several  thousand  dollars  to  investigate  the  cause  of  abortion  in  cows. 
Dr.  Dalton  was  appointed,  and  he  visited  or  had  reports  from  4,000 
farmers,  and  it  was  not  found  that  early  parentage  had  any  effect  in 
producing  the  disease. 

Bp:et  Syeup. 

Mr.  TI.  De  Witt,  Sliuter  Creek,  Calif  jrnia,  inqnires  the  best  process. 

Mr.  iST.  C.  Meeker. — The  answer  is  that  tlie  only  beet  works  in  this 
country  are  at  OhattswoVth,  111.  A  considerable  sugar  has  been 
made.  About  600  acres  are  now  in  cultivation,  and  a  large  sura  of 
money  has  been  spent.  It  is  not  understood  yet  to  be  profitable ; 
still,  a  large  crop  of  beets  are  in  the  ground  this  year.  There  has 
been  decided  mismanagement,  perhaps  unavoidable,  and  one  great 
want  has  been  a  supply  of  water.  Recently  a  company  was  organized 
at  Aurora,  111.  A  company  was  partl}'^  organized  in  this  city  more 
than  a  year  ago  to  establish  works  near  the  Illinois  river;  but  for 
some  reason,  it  has  not  yet  gone  into  operation.  The  proposed  capital 
was  not  less  than  i?200,000.  The  trouble  with  all  sucli  enterprises  is 
that  they  are  often  projected'by  men  either  without  means  or  practical 
knowledge  of  working  the  soil,  and  whose  central  idea  is  that  there 
is  no  possibility  of  failure.  Such  men  are  certain  to  fail,  because  in 
all  enterprises  there  is  only  one  right  way  while  there  is  an  indefinite 
number  of  wrong  ways,  and  only  experience  and  good  sense  will  find 
the  true  one.  That  beet  sugar  is  destined  to  be  profitably  made  in 
this  country  we  have  not  the  least  doubt.  Government  ought  to 
undertake  it,  as  the  French  government  did,  and  the  right  man  for 
manager  should  be  carefully  sought,  and,  if  necessary,  with  tears. 
The  services  of  the  men  who  can  make  the  beet  sugar  a  success  in 
this  country  would  be  worth  a  dollar  a  minute. 
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Fence  Posts  Again. 
Mr.  Dvviglit  Newton,  Robinson,  111. — Chemists  recognise  a  form  of 
decay  in  wood  called  the  putrefactive,  and  another  form  called  "  slow 
comhustion."  The  putrefactive  often  begins  in  the  standing  and 
growing  tree,  almost  always  next  the  ground,  and  it  generally  exists 
in  a  uniform  degree  through  a  large  portion  of  the  diameter.  The 
signs  of  its  existence  are  often  very  slight.  I  have  seen  workmen  using 
such  wood  for  cogs  and  spokes,  protesting  that  they  were  cutting  the 
very  best  of  wood.  If  kept  dry  and  ventilated  it  might  last  a  long 
time.  But  if  fence  posts  were  taken  from  the  butt  cut  of  such  a  tree, 
those  set  butt  downward  might  rot  sooner  than  those  reversed,  for  the 
reason  that  the  decay  would  be  already  most  advanced  at  the  lower 
end  when  set.  This  may  explain  the  results  of  some  experiments  in 
reversing.  Whether  the  valves  of  the  sap  vessels  can  reverse  them- 
selves in  dead  wood  may  be  difficult  to  ascertain.  I  merely  know 
that  such  a  result  could  not  occur  in  a  dead  animal.  The  best  timber 
for  posts  is  that  which  is  but  little  subject  to  the  putrefactive  form 
of  decay,  and  at  the  same  time  resists  well  the  other  form  called  com- 
bustive,  which  latter  is  simply  rotting  on  the  outside  while  the  interior 
remains  perfectly  sound.  This  kind  of  rotting  of  posts  always  proceeds 
most  rapidly  at,  and  just  below  the  surface  of  the  ground,  and,  of  course, 
if  putrefaction  does  not  set  in,  the  durability  of  the  post  depends  in  a 
great  measure  upon  its  size.  Just  as  we  see  the  big  green  logs  in  the 
burning  log  lieap  endure  longer  than  the  smaller  logs.  Cedar  and 
some  kinds  of  pine  rarely  decay  by  the  putrefactive  process,  and  very 
slowly  by  the  combustive.  The  same  I  believe  to  be  true  of  wild 
cherry  and  black  walnut,  of  course  in  less  degree.  Whether  either 
process  is  hastened  or  retarded  according  as  the  circulation  of  water 
in  the  vessels  is  upward  from  the  ground  or  downward  from  the 
clouds,  let  the  club  judge.  Having  heard  the  question  disputed  most 
tenaciously  for  nearly  half  a  century,  I  recoil  from  it  as  from  the 
cheat  and  wheat  question. 

Asparagus. 

Mr.  K.  II.  Perry,  Oakville,  Conn.,  asks  how  and  when  to  make  an 
asparagus  bed. 

Mr.  S.  Edwards  Todd. —  Take  the  warmest,  mellowest  land  you , 
have,  spade  it  deep  in  September,  and  work  in  lots  of  horse  manure. 
Also  use  salt  freely,  say  half  a  bushel  to  a  square  rod.     You  can  raise 
the  young  plants  from  seed,  or  get  roots  from  a  gardener  or  some 
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neighbor.  Set  out  early  in  spring,  after  a  dee])  and  tliorougli  spading. 
Keep  clean  and  let  grow  two  years  if  plants  are  little,  so  as  to  get 
strong  roots.  Then  in  the  spring  of  tlie  third  year  you  can  begin  to 
cut  for  your  table,  but  with  a  sharp  knife,  slanting.  After  the  15th 
June  let  grow.  Cover  well  with  coarse  horse  manure  in  winter, 
and  loose  between  roots  with  a  fork  early  in  the  spring. 

Mildew  on   Gooseberries, 

Mr.  A.  C.  Weaver,  Papin,  Wisconsin,  asks  for  a  remedy  for  the 
mildew  on  the  gooseberry. 

Mr.  J.  B.  Lyman. —  Dig  around  the  bushes  so  as  to  prune  the  roots 
somewhat ;  in  the  trench  thus  made  mix  wood  ashes  and  two  quarts 
of  dirty  salt ;  hoe  clean  all  around  the  bushes  and  sprinkle  refuse 
cliarcoal  or  the  dust  from  charcoal  pits  on  the  surface.  This  has 
cured  all  mildew  on  some  soils. 

Gapes  in  Chickens. 

Mr.  J.  B.  Lyman, — Gapes  are  produced  by  a  little  wliite  worm  in 
the  chicken's  throat.  The  best  preventive  is  to  make  sure  of  health- 
ful conditions  for  the  fowls  in  all  respects.     They  should  have  free 

Tano-e  and   an    abundance  of  their  natural  animal  food.     Another 

o 

important  rule,  change  roosters  every  3"ear,  The  poultry  will  be 
healthier  in  all  respects.  Give  the  chicks  a  little,  and  only  a  little, 
boiled  yolk  of  an  egg  when  they  are  a  day  or  two  from  the  shell. 
Chickens  often  have  their  constitutions  undermined  by  being  overfed 
when  very  young.  After  they  are  a  week  old,  feed  liberally  with  a 
variety  of  grain,  such  as  cracked  corn,  barley,  oats,  refuse  from  the 
table,  animal  food,  etc,  etc.  If  a  chick  does  well  he  will  grow  half 
an  ounce  a  day,  or  a  pound  a  month.  As  a  preventive  of  gapes  stir 
up  their  pudding  with  vinegar  instead  of  water  once  in  a  while,  say 
twice  a  week,  and  give  them  a  little  black  pepper.  If,  in  spite  of 
these  precautions,  you  have  a  chick  when  he  is  about  the  size  of  a 
robin  breathing  as  though  be  had  a  bad  cold  and  coughing,  at  the 
same  time  opening  his  mouth  as  though  something  choked  him,  his 
case  must  be  attended  to  at  once,  or  he  will  never  grace  the  breakfast 
tableas  a  "  spring  chicken," 

Take  a  small,  slender  quill,  about  five  inches  long,  and  strip  oft' 
the  feathers  on  one  side.  Dip  it  in  a  mixture  of  melted  butter  and 
black  pepper ;  holding  its  mouth  open  with  the  thumb  of  the  left 
hand,  carry  the  feather  down  the  little  fellow's  throat  as  far  as  possi- 
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ble,  twisting  it  as  it  is  withdrawn.  Repeat  the  operation  several 
times.  If  done  with  some  skill,  the  feather  will  often  bring  up  a 
small  white  worm.  But  the  oil  and  pepper,  if  well  spread  over 
them,  makes  them  feel  so  sick  at  their  stomach  that  they  let  go  their 
hold  on  the  chicken's  throat  and  die.  We  have  cured  bad  cases  with 
two  or  three  applications. 

Cider  Vinegak. 

Mr.  Charles  Hammond,  Cedalia,  Mo.,  asks  how  to  make  cider 
vinegar. 

Mr.  "\y.  S.  Carpenter. — Let  him  Jceep  his  eider  where  the  air  can 
get  to  it  freely,  and  then  buy  some  good  vinegar,  if  he  has  none. 
Draw  two  pails  out  of  the  vinegar  and  fill  up  Avitli  cider.  Take  the 
vinegar  and  put  it  into  a  cider  barrel,  and  so  on,  giving  a  few  days 
after  each  mixture.  In  that  way  one  barrel  vinegar  will  operate  on 
twenty  of  cider,  and  make  it  all  into  good  sharp  vinegar. 

The  Weight  of  Milk. 

Sylvester  Knapp,  of  Sayville,  IST.  Y.,  writes :  I  would  like  to  ask 
the  club  if  the  heavier  the  milk  is,  is  it  not  the  richer,  and  what  the 
average  weight  of  milk  is,  and  what  kind  of  food  makes  the  richest 
milk  ?  I  find,  to  my  surprise,  that  skim  milk  is  heavier  than  ne\V 
milk,  and  cream  is  lighter  than  either.  I  find  that  the  less  milk  my 
cow  gives  the  heavier  it  is,  and  it  will  vary  nearly  or  quite  an  ounce 
in  a  pint  from  one  day  to  another  by  changing  the  feed.  My  milk 
weighs  from  seventeen  to  over  eighteen  ounces  to  the  jDint,  and 
wlien  it  first  came  in  it  weiglied  nearly  one  and  a  quarter  pounds 
to  the  pint.  Kow,  if  rich  milk  is  lighter  than  poor  milk,  why  does 
milk  weigh  more  than  water  ? 

Answer. — To  use  the  simplest  language,  milk  is  made  up  of  three 
parts:  The  cream,  the  curd,  and  the  whey.  Cream  is  lighter  than 
water,  and  the  curd  is  heavier.  You  can  prove  that  by  dropping  a 
piece  of  common  white  cheese  into  water,  and  then  a  bit  of  butter. 
One  swims  and  the  other  sinks.  The  milk  of  diff'erent  cows  and  of 
the  same  cow  at  dilFerent  times  will  be  found  to  vary  in  the  amount 
of  curd  and  in  tlie  quantity  of  butter.  When  there  is  more  curd,  its 
weight  will  be  increased  ;  when  the  cream  is  most  abundant  the  milk 
is  lightest.  We  call  milk  that  gives  thick  cream  rich  milk.  It  is 
rich  for  some  purposes  and  in  some  elements,  but  poor  in  others.  As 
a  rule,  it  is  curd  that  gives  size  and  strength  in  the  system,  and 
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butter  that  aids  digestion  and  g-ives  warmtli.  Hence,  when  the  calf 
is  young  and  needs  curd  to  huikl  up  its  frame,  the  milk  of  its  mother 
is  rich  in  curd.  This  is  the  reason  why  the  milk  of  cows  must  be 
diluted  before  we  give  to  babies.  The  calf  grows  a  great  deal  faster 
than  the  child  and  requires  more  curd  in  proportion.  It  is  easy  to 
see  that  heavy  milk  is  best  for  the  cheese  maker,  and  light  milk  for 
butter.  Winter  milk  is  richer  in  cream  than  summer  milk,  as  a  rule, 
because  in  winter  the  animal  needs  the  oil  for  keeping  her  body  warm. 
Hence  snug,  warm  barns  increase  the  flow  of  milk  and  its  cream,  for 
the  animal  can  spare  more.  Cows  that  naturally  give  little  milk 
yield  an  article  that  is  richer  in  both  curd  and  cream.  So  about  tlie 
feed.  If  you  give  your  cow  late  cut,  coarse  Timothy,  jour  milk  will 
weigh  an  ounce  or  two  more  to  the  pint,  because  this  contains  more 
albumen,  of  which  curd  is  made.  Meal  will  generally  increase  the 
cream.  Oats  ought  to  make  heavy  milk.  You  have  hit  upon  a 
line  of  observation  on  which  some  useful  facts  miglit  be  brought  out. 
By  changing  food  and  carefully  weigliing  milk  the  power  of  different 
kinds  of  hay  and  grain  can  be  measured.  A  food  that  makes  a  heavy 
milk  is  best  for  giving  size  and  strength  ;  hence  best  for  young  animals 
that  should  grow  fast,  and  for  working  animals  whose  muscles  are 
worn  by  hard  exercise.  You  will  probably  find  that  large,  muscular, 
ox-like  cows,  like  short-horns  and  Durham  grades,  give  heavy  milk, 
while  the  lean,  scrawny  cow  yields  a  light  but  creamy  fluid.  As  a 
rule  the  human  stomach  does  not  need  as  much  cream  in  proportion  to 
the  curd  as  new  or  fresh  milk  contains.  Hence,  butter-milk  is  more 
suitable  for  summer  drink  than  sweet  milk.  It  is  the  best  of  all 
beverages  for  the  hay-fleld,  giving  strength  as  well  as  supplj'ing  flnid. 
.  Whey  contains  hardly  any  curd  and  a  little  butter.  Hence  it  is  not 
a  proper  food  for  calves,  unless  oatmeal  is  scalded  in,  or  bean  meal. 
This  subject  is  one  of  no  small  importance  to  tlie  farmer,  and  we  hope 
you  will  keep  on  making  experiments,  for  the  benefit  of  more  than  a 
hundred  thousand  farmers  who  read  our  proceedings. 

Sowing  Clover  with  Wheat. 

Mr.  John  A.  Richardson,  Elizabethtown,  IST.  C. — I  respectfully 
solicit,  tlirough  the  club,  information  relative  to  the  sowing  of  clover 
with  wheat..  I  desire  to  sow  a  few  acres  in  wheat  this  fall,  and  at  the 
same  time,  if  it  be  not  injurious  to  the  wheat,  to  sow  clover,  so  that 
when  I  cut  the  wheat  I  may  have  the  area  in  clover  to  turn  under. 
Will  it  answer  to  do  this  ?     If  so,  what  quantity  of  clover  seed  per 
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acre  sliould  be  tlius  sown  ?  The  land  is  not  very  fertile,  yields,  ordi- 
narily, about  twenty  busbels  of  corn  to  the  acre,  lias  a  hard,  imperme- 
able ela}'  sub-stratum. 

"  What  quantity  of  Peruvian  guano  ought  to  be  used  per  acre? 

"What  kind  of  clover  should  be  sown  ?  " 

Mr.  J.  B.  Lyman. — It  works  well  to  sow  cloyer  with  wlieat.  In 
the  spring,  after  sowing  wheat  in  October,  go  oyer  the  field  and  sow 
twelve  pounds  to  the  acre  of  red  clover  seed.  Some  sow  on  the  last 
light  snow  and  let  the  seed  sink  with  the  melting.  Tliis  works  well. 
As  to  guano,  300  pounds  to  the  acre  is  a  good  dose ;  but  you  must 
not  lean  on  guano.  It  will  pierce  you  or  your  purse  and  let  the 
money  out.  It  is  like  whiskey  in  harvest,  a  draft  of  to-day,  payable 
out  of  to-morrow.  Use  some  guano,  but  rely  on  barn-yard  compost. 
That  is  like  charity  in  one  respect,  it  never  fails. 

Wild  Potato. 

Mr.  Covenlioven,  Painted  Post,  Steuben  Co.,  ISTew-York,  sent 
five  specimens  of  this  root,  belonging  to  the  Convolvulus.  It 
resembles  in  taste  tlie  common  potato.  One  of  the  tribe  of  the 
Iroquois  nation  subsisted  upon  this  root,  and  thence  derived  the 
name  of  potato  tribe. 

Mr.  A.  S.  Puller. — This  is  the  Glycene  Tiiberose.  Ten  years  ago 
I  brought  this  root  to  the  attention  of  this  club,  and  urged  its  cul- 
tivation. It  grov>'s  well,  and  hogs  will  root  up  mucli  ground  to  feed 
upon  it.  It  is  fovmd  in  large  quantities  on  the  plains,  and  California 
immigrants  have  starved  to  death  where  this  root  could  have  been 
dug  in  large  quantities.  This  fact  shows  the  importance  of  making- 
botany  a  study  in  common  schools,  that  children  ma}-  early  learn 
the  names  and  the  nature  of  thousands  of  things  beneath  their  feet. 
It  is  a  great  neglect  on  the  part  of  the  managers  of  schools  that  this 
study  is  not  generally  taught. 

The  Study  of  Botaisht. 

Mr.  IST.  C.  Meeker. — That  botany  should  be  tauglit  young  people, 
there  is  no  doubt.  It  is  a  disgrace,  in  this  age  of  learning,  that  young 
people  should  be  such  utter  strangers  to  the  floral  and  vegetable  world. 
But  so  long  as  the  science  is  taught  by  the  present  nomenclature  it  can 
never  become  popular.  The  terms  are  so  barbarous  and  so  unfitted  for 
children  or  even  for  our  youth  that  it  is  in  vain  to  expect  other  results. 
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Mr.  A.  S.  Fuller. — I  know  botany  is  a  dry  study,  but  we  should 
teacli  by  object  lessons.  When  the  Latin  words  are  analyzed  they 
show  wonderful  application.  The  great  fault  lies  in  the  teaching.  I 
have  known  young  ladies  vv'ho  had  been  studying  botany  two  years 
come  on  my  grounds,  and  they  knew  so  little  of  the  science  they 
could  scarcely  tell  a  dandelion.  But  I  have  taken  them  in  hand  and 
given  them  illustrations  in  analyzing  the  words  so  that  they  would 
remember  every  lesson,  and  if  the  subject  were  followed  up  they 
would  make  astonishing  progress.  The  advantage  of  the  Linnoean 
system  is  that  it  enables  foreigners  to  understand  each  other. 

Dr.  J.  V.  C.  Smith. — They  have  a  beautiful  system  in  Switzerland. 
Tlie  boys  start  out  with  hammer  and  basket  and  tlieir  teachers,  and 
they  examine  every  object,  flower,  rock,  and  tree,  and  come  to  a 
practical  knowledge,  such  as  should  be  given  in  this  country,  and 
it  is  a  disgrace  that  it  is  not  given. 

Mr.  J.  A.  Whitney. — We  are  not  willing  to  keep  our  children  at 
school  long  enough,  and  we  do  not  pay  salary  enough  to  teachers. 

Ox  Yokes. 

Mr.  W.  C.  McKinbie,  Crawfordsville,  Ind.,  sent  a  small  model 
intended  to  work  easily,  and  which  was  offered  to  compete  for  the 
$100  prize. 

Mr.  P.  T.  Quinn. — Some  years  ago  I  had  occasion  to  use  many 
pairs  of  oxen,  and  being  convinced  that  the  yoke  hurt  them,  harness 
was  substituted,  and  they  were  able  to  draw  one-third  more. 

Mr.  Hyde. — While  in  the  west  we  use  to  work  eight  pair  of  cattle, 
and  we  found  that  nothing  was  better  than  bows  of  hard,  smooth 
hickory  and  yokes  -of  maple,  for  the  neck  of  the  ox  has  a  cushion 
making  a  well  constructed  yoke  fit  easy. 

Owing  to  tlie  extreme  hot  weather  the  club  adjourned  for  four 
weeks,  and  the  next  meeting  will  be  held  Tuesday,  August  11. 


August  11th,  1868. 

Mr.  Nathan  C.  Ely  in  the  chair  ;  Mr.  John  W.  Chambeks,  Secretary. 

After  a  recess  of  four  M'eeks,  a  period  of  uncommonly  warm 
weather,  the  club  assembled  in  the  old  cpiarters  in  the  building  of 
the  Cooper  Union  at  the  junction  of  Third  and  Fourth  avenues. 
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Sowing  Lawns. 

Dr.  Black,  Sandyville,  Ohio,  inquired  wliat  time  of  the  year  lawn 
grass  should  be  sown. 

Mr.  W.  S.  Carpenter. — In  August  or  September  will  do.  I  should 
sow  a  mixture  of  redtop,  white  clover,  and  l)lue  grass. 

Potato  Digger. 

Mr.  J.  O.  Davis,  Plillsdale,  Michigan,  wrote  to  inquire  what  is  the 
best  potato  digger. 

Mr.  W.  S.  Carpenter. — I  do  not  tliinh  there  is  any  I  could  reconi- 
.  mend.     I  use  a  two-horse  plow  with  great  advantage. 

Mr.  AV^olf  then  showed  a  drawing  of  a  digger  to  be  used  also  as  a  plow. 
He  said  he  had  sent  one  to  Cuba  which  is  doing  good  work.  A  member 
thought  it  strange  that  such  an  implement  should  be  sent  to  that 
tropical  island  where  potatoes  scarcely  grow. 

Mr.  K.  C.  Meeker. — I  have  seen  several  potato  diggers,  and  I  con- 
clude that  when  the  ground  is  mellow,  free  from  roots  and  stones, 
when  the  crop  is  clean,  and  when  the  stalks  are  dead,  they  will  do 
good  work.  They  are  considerably  used  on  Jersey  sand,  but  they 
clog  where  there  is  grass  or  green  vines. 

Lime  as  a  Pkeservative. 

Mr.  Gardner  Hall,  Forrestville,  Connecticut,  stated  that  he  had 
applied  lime  to  advantage  on  roofs.  Before  the  staging  is  taken 
down,  lime  is  slacked,  and  a  mixture  of  skimmed  milk  and  salt  make 
a  whitewash,  which  is  applied  to  the  shiiigles  with  an  old  broom. 

Mr.  John  FuUei*,  of  Newark. — When  I  was  a  boy,  twenty-four  years 
ago,  I  helped  to  boil  sap  shingles,  made  of  wliite  pine,  in  lime  water, 
and  I  learn  that  the  roof  has  only  required  a  little  patching.  Without 
sucli  preparation  tliese  shingles  would  have  lasted  no  more  than  three 
years. 

Dr.  Snodgrass. — The  addition  of  salt  is  a  detriment  rather  than 
advantage. 

A.  S.  Fuller. — The  Jersey  farmers  always  apply  lime  to  their  roofs, 
not  directly  to  preserve  them,  but  to  prevent  moss  and  lichen  from 
growing. 

Mr.  Carpenter  said  he  had  applied  linseed  oil  and  lamj)blaek  witk 
good  results  in  preventing  the  growth  of  moss. 

RoMEYN  Seedling. 
At  this  point  Mr.  A.  S.  Fuller  started  a  discussion  by  asking  if  any 
member  could  tell  the  diflerence  between  the  Triomphe  de  Grand  and 
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the  Roineyn.  Large  quantities  are  likely  to  be  sent  out  tins  year, 
and  if  there  is  no  diifereuce  people  ought  to  know  it.  For  his  part 
lie  could  distinguish  none.  When  the  Union  and  the  Queen  were 
brought  out  he  showed  that  they  were  both  Trollop's  Victc>ria. 

Mr.AV,  S.  Carpenter. — I  have  the  E,omeyn,  and  I  find  it  the  same  as 
the  Trioniphe,  that  is,  I  can  scarcely  distinguish, 

Mr.  P.  T.  Quinn. — Our  club  has  been  noted  for  fair  dealing.  We 
have  inade  a  report  on  the  Roniejni,  and  now  its  value  is  questioned 
at  this  late  day.  This  attack  ought  not  to  be  made  in  the  absence  of 
the  pro})rietor,  Avho  would  l)e  able  to  show  the  difference.  This 
should  have  been  presented  before.  If  I  mistake  not  my  friend,  Mr, 
Fuller,  sent  out  large  quantities  of  the  Boston  Pine  under  the  name 
of  the  Bartlett. 

Mr,  A.  S.  Fuller. — It  is  for  this  reason  I  have  learned  to  be  on  the 
lookout.  I  found  that  strawberry  growing  in  Mr.  Bartlett's  garden, 
and  for  tliree  yeai*s  I  presented  it  to  tliis  club  and  the  best  horticul- 
turists in  the  country,  including  Charles  Downing  and  several  members 
of  the  club  now  present,  that  they  might  identify  it  with  a  known 
variety,  but  they  failed  to  do  so,  and  I  named  it  the  Bartlett.  I  sold 
only  about  5,000.  Afterward  I  sent  for  the  Boston  Pine,  and  knew 
at  once  what  I  had. 

Mr.  J.  B,  L^'man. — I  feel  that  this  question  is  sprung  on  the 
Koraeyn,  As  one  of  the  committee,  I  visited  the  place  where  it  is 
grown,  and  found  it  doing  extremely  well  on  thin  gravelly  soil,  while, 
as  I  understand,  the  Triomphe  requires  a  rich,  heavy,  clay  soil.  I  also 
saw  it  on  other  groutids,  and  by  the  side  of  the  Triomphe,  which  last 
I  was  told  was  worthless. 

The  Chair. — It  seems  to  me  that  if  Mr.  Fuller  knew  of  the  identity 
of  the  Pomeyn  with  the  Triomphe  he  ought  to  have  spoken  before. 
I  would  request  that  this  sul)ject  be  postponed  for  two  weeks,  that 
they  who  have  gr<jwn  both  kinds  nuiy  give  us  their  statements. 

Mr.  N.  C,  Meeker, — It  should  seem  that  to  raise  a  suspicion  by 
asking  a  question  in  this  manner,  without  any  positive  fticts,  is  hardly 
the  proper  way. 

Oxen  axd  Yokes. 

Mr.  A.  Dwinncll,  Walpole,  N.  II. — I  see  that  the  members  and 
correspondents  of  the  club  differ  materially  in  regard  to  the  use  of 
yoke  and  bows.  In  this  vicinity  the  yoke  is,  and  always  has  been 
used,  and  I  see  no  good  reason  why  it  should  now  be  superseded.     I 
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have  been  familiar  with  its  use  all  my  life,  and  am  convinced  that 
oxen  Avork  as  easily  in  it  as  in  a  harness.  If  properly  constructed  it 
will  in.  no  respect  injure  the  cattle  used  in  connection  with  the  right 
sort  of  cart.  It  is  this  vehicle  acting-  upon  the  yoke,  and  not  the  yoke 
in  itself,  that  injures  the  oxen.  Tlie  body  must  necessarily  be  so 
constructed  as  to  throw  a  considerable  weight  upon  the  tongue,  and 
through  that  upon  the  yoke  and  the  oxen's  necks.  The  least  jar  is 
conimunicated  from  either  wheel,  with  increased  force,  to  the  team  ; 
the  yoke  is  jerked  with  more  or  less  violence,  first  to  one  side  and 
then  to  the  other,  and  the  eiFect  upon  the  oxen  must  be  unpleasant 
and  irritating,  if  not,  as  in  many  cases  it  undoubtedly  is,  absolutely 
injurious.  It  is  little  less  than  barbarous  to  subject  ai:!imals  to  such 
treatment,  and  it  is  to  be  hoped  that  four  wheeled  vehicles  will  soon 
couiC  into  universal  use.  Used  in  connection  with  such  a  vehicle,  or 
a  chain,  I  think  a  yoke  is  not  only  more  convenient  for  a  teamster, 
but  preferable  in  every  respect  to  a  harness. 

Spring  Strawbeeky  Crate, 
Shown  by  Mr.  J.  W.  Fletcher,  of  Centralia,  Illinois. — This  is  a  series 
of  coiled  springs,  similar  to  bed  springs,  in  the  bottom  of  the  crate. 
The  inventor  is  Mr.  Goodall  of  the  above  place.  They  have  been  in 
use  this  season,  and  were  generally  approved. by  shippers.  Mr.  Quinn 
thought  it  of  much  value  when  fruit  is  hauled  over  rough  roads. 

The  Importance  of  Using  Pumps. 

Mr.  II.  T.  TVoodl)erry,  Stamford,  Conn. —  In  behalf  of  house- 
keepers, the  following  facts  and  figures  are  offered  :  A  connnon  twelve 
quart  pail  (containing  ten  quarts  of  water),  as  ordinarily  brouglit 
from  the  well,  weighs  twenty -five  pounds.  An  average  family  needs 
at  least  twelve  pailsful,  300  pounds  a  day,  109,500  pounds,  fifty-four 
and. three-quarter  tons  a  year,  much  of  it  to  be  carried  in  the  worst 
of  weather,  and  when  the  carrier,  warm  from  kitchen  work,  is  most 
liable  to  contract  disease  from  the  exposure.  Our  well  is  three  rods 
from  the  house,  lience  each  pailful  involved  a  walk  of  six  rods, 
seventj^-two  rods  per  day,  20,280  rods,  eighty-two  and  one-eighth  miles 
a  year.  We  have  put  a  pump  in  the  kitchen,  attached  to  it  a  pipe, 
nearly  five  rods  long,  extending  to  wdthin  six  inches  of  the  bottom  of 
the  well,  and  now,  without  exposure,  or  opening  a  door,  or  spilling 
water  on  clothing  or  floor,  or  tracking  in  mud  or  snow,  and  not  least, 
without  a  temptation  to  use  water  sparingly,  can  easily  bring  in  five 
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gallons  per  minute.  After  a  year's  experience  of  its  nse,  I  consider 
tlie  pump  our  greatest  labor-saver,  not  excepting  the  sewing  macliine, 
tlie  Avashing  macliine,  or  even  the  wringer. 

Blind  Opener. 

A  device  for  opening  and  closing  blinds,  while  the  sash  is  closed, 
by  Mr.  S.  Jewett,  Haverhill,  Mass.,  was  exhibited.  A  knob  in  the 
window  casing,  which  might  also  serve  as  a  curtain  knob,  is  attached 
to  a  lever,  which  opens  and  shuts  the  blind  at  will,  while  the  sasli  is 
closed.  The  meml)ers  generally  thought  it  an  important  invention. 
Something  similar  was  sent  out  a  few  years  ago  from  Pittsburgh,  but 
it  did  not  go  into  use,  probably  on  account  of  defects. 

Red  and  white  potatoes  on  one  stalk  were  shown  by  Mr.  jSTyce, 
which  the  chair  called  the  Rose  and  the  Goodrich. 

To  REMoyE  Mildew — Farm  Life. 

Mrs.  M.  E.  Colville,  Granville,  Ohio. — I  wish  to  benefit  some  dis- 
couraged housekeeper  this  hot  weather.  For,  be  she  ever  so  thorough 
and  vigilant,  there  is  a  chance  of  finding  some  morning  that  all  the 
fine  clothes  of  the  last  washing  are  mildewed,  and  then,  oh  dear !  you 
can't  imagine  what  a  heart-sick  feeling  it  gives  one  when  they  do  not 
know  what  will  take  it  out.  Sour  milk  M'ill  not,  if  you  soak  the 
clothes  a  year,  for  acid  rots  the  cloth.  My  remedy  is  to  wet  the  cloth 
in  soft  water,  and  then  rub  on  plenty  of  soft  soap  and  salt,  then  hang 
out  on  the  line  in  the  sun  and  air  for  a  few  days.  This  will  remove  all 
mildew,  no  matter  how  fine  or  coarse  the  cloth  may  be,  or  if  it  is  linen 
or  cotton.  I  think  the  reports  of  the  Farmers'  Club  of  more  real  value 
to  farmers  and  farmers'  wives  throughout  the  country  than  all  the 
agricultural  papers  put  together.  It  has  too  long  been  thought  that 
farming  required  no  brains.  The  time  is  fast  approaching  when  it 
will  be  thouglit  far  otherwise.  I  would  not  have  all  become  farmers, 
but  they  who  have  the  taste  or  the  ability  in  that  direction  should  be 
by  all  means.  Farming  is  hard  work  unless  we  bring  ta  it  cheerful 
hearts  and  willing  hands ;  but  is  it  harder  than  the  close  cojifinement 
of  the  workshops,  of  the  counting  rooms,  or  to  stand  behind  counters, 
or  in  the  thousand  and  one  places  where  men  and  women  earn  their 

daily  bread  in  cities  and  villages  ? 

Adjourned. 
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August  18,  1868. 

Mr.  Nathak  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary. 
Open  Eixg. 

This  was  sent  bj  Mr.  Burkli older.  It  is  composed  of  two  rings, 
one  within  another,  working  on  a  hinge,  and  when  open  presenting 
breaks  in  the  rings,  which  match  together  when  closed,  making  a 
perfect  ring.  It  cannot  unclose  of  itself,  and  it  was  commended  bj 
all  the  members  as  useful  wherever  an  open  ring  is  required,  and 
suited  to  mend  a  link  in  a  log  chain. 

Filters  to  Cisterns. 

Mr.  B.  Brewster,  Eed  Creek,  IN".  Y.,  inquired  the  best  way  to  con- 
struct them, 

Mr.  J.  B.  Lyman.— Being  lately  in  Pennsjdvania  among  the  good 
farmers,  I  found  the  following  method  much  esteemed.  The  cistern 
is  made  in  the  usual  way,  then  a  well  of  brick  is  built  up  in  the  cen- 
ter. The  water  filters  through  the  brick  into  the  well,  out  of  which 
the  water  is  drawn. 

Mr.  J.  V.  C.  Smith. — In  the  cities  of  the  southern  States  cisterns 
are  made  of  wood,  forty  or  fifty  feet  high,  with  heavy  iron  hoops, 
placed  in  back  yards,  and  the  water  is  drawn  by  a  faucet  from  near 
the  bottom.  There  are  no"  filters,  and  the  water  is  clear  and  health- 
ful, for  it  purifies  itself,  and  the  dirt  settles  on  the  bottom,  whence, 
from  time  to  time,  it  is  removed. 

Mr.  ]Sr.  C.  Meeker. — I  am  building  a  cistern,  but  shall  have  no 
filter.  I  have  had  filters,  and  found  that  no  pains  were  taken  to  save 
clean  water,  and  the  filters  got  foul  and  useless.  If  the  water  was 
let  into  the  filter  only  when  clean  it  might  do,  but  then  there  would 
be  no  use  of  one,  hence  I  shall  now  save  no  water  except  after  the 
roof  is  well  washed  ofi".  As  to  the  brick  well,  there  would  be  dilfi- 
culty  in  getting  brick  of  the  right  burn.  If  glazed  they  would  pre- 
vent the  passage  of  water  ;  if  soft  they  would  crumble. 

Mr.  Aaron  Stone,  of  Long  Island. — I  have  a  hollow  partition  wall  in 
my  cistern  built  of  brick.  First  the  water  passes  through  sponge,  then 
through  gravel  and  charcoal,  and  the  water  is  equal  to  that  in  a  well. 

Cattle  Plague. 

Mr.  Busteed,  president  of  the  Xew  York  Yeterinary  Collegej  made 
the  following  address  : 
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Gentlemen  of  the  Farmers'   Club. — For  tlie  sake  of  the  conntry  I 
hope  the  sudden  appearance  of  a  fatal  form  of  disease  among  cattle 
may  be  received  as  a  warning  not  to  Lc  overlooked  with  impunity.  . 
Exemption  from  disease  heretofore  is  no  security  for  the  future.     It 
is  the  duty  of  every  man  not  only  to  provide  for  his  immediate 
necessities,  but  for  his  future  wants ;  indeed,  every  good  citizen  is  in 
duty  bound  to  guard  the  public  interest,  both  present  and  prospec- 
tive.    The  active  exertions  of  tlie  inspectors  of  the  board  of  healtli 
in  seeking  to  prevent  the  spread'  of  cattle  disease  were  highly  com- 
mendable.    Still,  had  the  disease  reached  the  farming  districts,  there 
is  not  in  the  board  a  single  veterinary  pathologist  who  could  advise 
3''ou  how  to  treat  the  disease.     A  large  sh.are  of  credit  is  due  to  the 
governors  of  the  States  for  their  prompt  action  in  excluding  all  dis- 
eased animals  and  placing  proper  restrictions  on  their  removal.     As 
experience   has  proved  that  medical  treatment  is  of  little  avail  in 
affections  of  this  kind,  I  trust  the  impending  danger  may  l)e  the 
means  of  causing  you  to  reflect  on  the  exposed  condition  of  stock- 
raisers,  dairymen,  and  agriculturists.     Ask  yourselves  if  this  disease, 
or  any  other  dangerous  epidemic  should  suddenly  appear,  are  we  pre- 
pared  to    meet   it  ?     Have   we  well   educated   veterinary   surgeons 
e  lough  for  the  requirements  of  the  country  ?  or  have  we  any  at  all  ? 
In  my  humble  opinion  tlie  time  has  arrived,  not  only  to  think,  but  to 
act.     England  failed  to  heed  the  warnings  of  her  veterinarians  when 
the  rinderpest  raged  on  the  continent.  Yeterinary  surgeons  were  looked 
upon  as  alarmists*  and  almost  deserving  of  expatriation.    The  sudden 
appearance  of  the  plague  opened  their  eyes  to  the  reality  of  the  thing. 
In  their  fright  and  excitement  they  appealed  to  the  medical  profession 
for  help,  only  to  learn,  after  a  month's  inactivity  and  the  loss  of 
300,000  to  400,000  liead  of  cattle  and  £40,000  spent  in  useless  experi- 
ments on  the  bovine  race,  that  human  physicians  were  incompetent 
to  treat  or  manage  the  diseases  of  cattle.    There  is  no  better  stimulus 
to  make  a  man  exert  himself,  both  mentally  and  physically,  than  to 
deprive  him  of  his  daily  food  or  the  contents  of  his  pjurse  ;  it  sets  him 
to  thinking',  it  was  the  sober  second  thought  that  saved  England  her 
roast  beef.    Finding  the  medical  profession  ignorant  and  incompetent 
to  treat  the  cattle  malady  (however  competent  to  treat  themselves), 
they  appealed  to  the  Privy  Council  to  obtain  for  them  the  services  of 
the  veterinary  profession  to  aid  and  advise  them  how  to  save  their 
cattle.     The  government  complied  with  their  appeal,  and  appointed 
200  or  300  members  of  the  Hoyal  College  of  Yeterinary  Surgeons  as 
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inspectors.  By  tliem  and  tliem  alone  was  tlie  disease  cliecked  and 
eradicated.  Take  a  liiiit  from  the  past,  and  forget  not,  gentlemen, 
that  the  New  York  College  of  Veterinary  Surgeons  of  this  city,  has, 
during  the  past  six  years,  repeatedly  warned  both  general  and  State 
governments  of  the  approach  of  this  very  disease,  and  we  now  warn 
you  of  the  necessity  that  exists  for  veterinary  schools  in  every  State 
in  the  Union,  and  for  a  well-arranged  veterinary  department  in  the 
army.  ■  However  neglectful  others  may  have  been,  the  ti'ustees  and 
faculty  of  the  Veterinary  College  feel  that  tlie_y  have  performed  their 
duty  to  the  State  and  to  tlie  public,  and  that,  too,  without  drawing 
one  dollar  from  the  puljlic  purse. 

Mr.  J.  B.  Lyman. — -Mr.  Chairman:  For  one  I  feel  grateful  to  Dr. 
Busteed  for  coming  before  us  and  calling  the  attention  of  the  whole 
community  to  the  importance  of  studying  the  diseases  of  our  domes- 
tic animals,  and  I  offer  this  resolution :  That  we  tender  the  thanks 
of  the  club  to  Dr.  Busteed,  and  ask  him  to  leave  his  written  remarks 
wuth  the  secretary  that  the  press  may  have  access  to  them.  Before 
taking  leave  of  the  subject,  this  is  a  proper  occasion  for  reminding 
the  community  how  little  any  of  us  know  of  these  matters,  and  how 
few  we  have  .in  the  medical  or  veterinary  profession  capable  of 
investigating  and  mastering  the  secrets  of  this  disease.  As  a  nation 
we  must  be  prepared  to  combat  maladies  of  this  description.  By  the 
law  of  our  geography  the  animals  consumed  in  the  great  cities  of  tlie 
seaboard  States  are  grown  and  fattened  in  places  hundreds  and  thou- 
sands of  miles  distant.  On  the  prairies  of  the  far  west  and  south- 
west, a  bullock  is  raised  as  easily  as  a  chicken.  He  is  driven  or  taken 
on  cars  to  the  richest  parts  of  the  great  valley  to  be  fattened,  then 
brought  east  to  be  killed  and  eaten.  In  passing  thus  from  one  section 
to  another  he  changes  his  herbage,  changes  his  climate,  his  water,  his 
habits.  Beginning  as  wild  as  a  buffalo  on  the  savannas  of  Texas,  his 
liberty  is  more  and  more  restrained  till  he  arrives  in  New  York  a 
thirsty,  battered,  frightened,  suffering,  feverish  creature,  and  in  that 
state  comes  to  the  shambles  and  then  upon  our  tables.  Unnatural  as 
this  may  be,  the  demands  of  o.m*  advancing  civilization  must  and 
will  be  met,  and  as  long  as  this  mode  of  giving  beef  to  jSTew  York 
continues  we  may  expect  to  have  wasting  and  frightful  epidemics 
among  our  cattle.  Hence  we  need  veterinary  experts,  persons 
skilled  in  the  anatomy,  the  necessities,  and  the  disorders  of  horned 
cattle.  Just  now  for  the  investigation  of  this  disease  we  happen  to 
have  with  us  the  best  cattle  doctor  in  England,  and 'the  Department 
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of  Agricnltiire  has  acted  wisely  in  employing  him.  But  for  the 
future  v.-e  should  be  too  proud  to  admit  the  necessity  of  importing  a 
veterinary  surgeon  wlien  an  alarming  disease  appears  among  our 
cattle.  Dr.  Ganigee  now  thinks  this  disorder  is  produced  mainly  by 
the  change  of  grasses  and  climate  in  going  from  Texas  to  Illinois. 
The  diseases  that  have  afflicted  England  came  in  the  same  way,  that 
is,  from  cattle  imported  from  Hungary  and  lower  Austria.  With 
the  development  of  our  railroad  system,  the  same  practice  has  been 
introduced  here,  and  with  it  these  ravaging  plagues  that  nobody 
understands,  and  no  skill  of  man  has  as  yet  been  al)le  to  anticipate 
or  to  remedy. 

Mr.  jS".  C.  Meeker. — So  far  from  diseased  meat  l^eing  due  to  civili- 
zation, it  is  due  in  many  instances  to  rascality.  There  are  butchers 
in  this  city  who  will  sell  the  meat  of  sick  and  dying  animals  raised 
within  ten  miles  of  the  ferries.  The  main. cause,  however,  arises  from 
building  up  an  overgrown  metropolis,  which  cannot  in  the  nature  of 
things  be  supplied  with  healthful  food.  There  is  scarcely  an  article 
of  any  kind  of  food  which  does  not  loose  some  of  its  good  qualities 
during  every  mile  of  its  transit  hither,  all  of  which  is  at  the  expense 
of  the  growers  in  the  interior.  I  can  buy  a  prize  in  a  lottei-y  about 
as  soon  as  I  can  buy  a  pound  of  good  fresh  butter  in  our  markets. 
Civilization  and  large  cities  such  as  Kew  York  now  is,  and  as  it 
expects  to  be,  are  antagonisms.  For  the  good  of  our  country  and  of 
mankind  there  should  be  numerous  cities  of  moderate  size  all  through 
the  vast  interior,  which  should  be  the  seat  of  manufactures,  and  the 
supplies  of  food  should  come  from  their  immediate  vicinity.  Still,  if 
meat  is  to  be  brought  hither,  it  should  be  butchered  wdiere  fed,  and 
be  transported  in  refrigerator  cars.  Then  we  would  hear  no  more  of 
cattle  diseases. 

Dr.  Isaac  P.  Trimble. — My  impression  is  that  the  plague  arises 
from  the  cruelty  practiced  on  the  animals  in  their  transit.  In  our 
city  of  ]S"ewark,  cattle  arriving  on  Saturday  night  cannot  be  unloaded 
till  Monday  morning,  so  sacred  do  we  hold  the  Sabbath,  during  which 
time  the  animals  are  seldom  fed  or  watered,  and  they  drop  down  and 
die  in  their  prisons.  In  the  cars  in  which  hogs  are  confined,  if  pigs 
come,  or  if  any  of  their  number  die,  they  are  eaten  by  the  survivors. 
State  governments  and  the  general  government  should  suppress  these 
enormities  with  a  powerful  hand. 
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Affections  of  Domestic  Animals. 

Dr.  J.  Y.  C.  Smith. — When  domesticated  animals  are  treated  kindly 
they  become  exceedingly  fond  of  the  society  of  those  having  the  care 
of  them.  Most  of  the  very  strong  ones  love  approbation,  and  watch 
with  anxiety  for  an  expression  of  the  eye  or  the  sound  of  a  word  that 
indicates  an  interest  in  their  condition.  Some  manifest  sometliing 
more  than  a  mere  personal  attachment  for  a  master.  They  actually 
give  evidence  of  the  existence  of  a  moral  sentiment. 

It  is  among  the  curiosities  of  anatomical  science  that  the  muscles 
of  expression  which  are  brought  together  in  the  human  face,  are 
widelv  distributed  over  the  bodies  of  the  lower  orders.  A  tiger,  for 
example,  shows  his  anger  by  exposing  a  frightful  row  of  teeth,  with  a 
growl ;  the  horse  by  bearing  back  the  ears,  preparatory  to  an  unmis- 
takable kick ;  while  the  cat  sputters,  raises  her  back,  and  turns  out 
her  sharp  claws  that  are  not  to  be  tampered  with  in  her  wrath.  A 
dog  in  anger,  makes  known  his  sentiments  nearly  in  the  same  way, 
but  welcomes  a  friend  by  wagging  the  tail.  He  is  the  only  one  of  a 
large  group  that  expresses  good  nature  by  muscular  force.  The 
peaceable  disposition  of  the  horse,  ass,  mule,  bull,  sheep,  goat,  deer, 
rabbits,  and  swine,  is  manifested  simply  by  quietude,  unless  we  admit 
the  first  to  possess  a  higher  degree  of  intelligence,  which  is  not  to  be 
questioned  ;  but  there  is  no  play  of  the  muscular  apparatus  of  the 
face  or  body  that  enables  him  to  show  it.  It  is  literally  impossible 
to  determine  by  looking  at  the  faces  of  either  of  those  familiar  ani- 
mals whether  they  are  pleased  or  oifended.  They  all  have  the  pow-er 
of  exhibiting  the  passion  of  displeasure  and  excited  rage,  but  noth- 
mg  more,  unless  it  may  be  found  occasionally  in  a  restless  cow  that 
gives  additional  emphasis  to  her  dislike  by  driving  a  foot  into  the 
milk  pail.  Collins,  the  poet,  recognized  this  extraordinay  dispersion 
of  the  muscles  of  expression  from  the  face  of  animals,  which  are 
clustered  into  such  limited  boundaries  in  the  human  face,  where 
every  feeling  of  the  soul  is  expressed  in  an  ineffable  language,  like 
writing  on  the  wall,  which  indicates  the  workings  of  the  intellect. 
In  a  pastoral,  Colin,  a  discarded  lover,  laments  the  unhappiness  to 
which  fate  has  consigned  him  in  a  characteristic  j^laint,  that  expresses 
the  depressed  feelings  of  the  melancholy  peasant : 

"  I  call  my  dog  to  me,  I  call  him  poor  Tray, 
But  his  tail  but  just  waggles,  he  so  pities  me." 

Throughout  the  eastern   hemisphere   those  magnificent  stallions 


320  Transactions  of  the  A  if  eric  an  Institute, 

which  excite  universal  adiuii-atioii  on  account  of  their  heautiful  pro- 
portions, symmetry  of  form,  powers  of  emhirance,  and  amiability  of 
disposition,  see  no  scourges.  They  do  not  run  when  the  halter  is 
accidentally  dropped.  When  alarmed,  the  nearer  lie  can  get  to  one . 
of  the  family — for  he  knows  every  individual  belonging  to  the  tent — 
the  safer  he  considers  his  condition.  Instead  of  vaulting  away  at 
full  speed,  should  a  rein  break,  he  stops  quietly  to  have  it  repaired. 
Little  children  climb  about  his  legs ;  others  swing  at  his  long  tail,  yet 
he  loves  them  all.  A  swallow  of  milk  from  a  gourd  shell,  or  some- 
thing sweet  from  their  little  soft  hands,  establishes  the  fact  beyond 
disputation,  that  the  law  of  kindness  is  better  than  the  rod,  even  with 
brutes.  Monkeys  have  the  organ  of  imitation  largely  developed, 
■which  in  a  state  of  freedom  is  mischievously  exercised  for  general 
amusement.  As  prisoners,  however,  the  glimpse  of  a  rattan,  always 
held  ill  a  menacing  position  in  the  hands  of  an  exhibitor,  compels 
them  to  go  through  a  circle  of  performances  very  amusing  to  specta- 
tors. But  left  to  themselves,  they  never  repeat  their  gymnastic  feats 
voluntarily,  as  though  the  object  were  to  l^ecome  more  expert.  On 
the  contrary,  the  noble  horse — that  l)rutally  treated,  indispensable 
servant  of  civilized  man  in  all  circumstances  of  W^q^  from  the  king  to 
the  beggar — exhibits  peculiar  exhilaration  at  the  sound  of  a  bugle, 
the  sweet  tones  of  a  military  band,  or  the  booming  of  cannon.  IIow 
proudly  he  steps,  dressed  in  brilliant  housings.  He  has  no  fear  amid 
the  thickening  carnage  of  battle  till  his  rider  falls.  Then  bewil- 
dered and  distracted  with  apprehensions  of  danger,- he  flies  for  safety 
"where  dangers  multiply  with  increasing  horror.  "We  put  blinders 
over  his  sparkling  eyes,  and  then  beat  hiin  unmercifully  if  he  hesi- 
tates to  leap  blindly  over  a  ditch.  Enormous  iron  shoes,  wholly  dis- 
proportioned  to  his  weight  and  strength,  are  nailed  to  1  lis  feet,  to 
weary  him  quite  as  much  as  the  burden  on  his  back.  If  his  tail  is 
not  suftlciently  elevated  to  comport  witli  modern  conceptions  of  equine 
dignity  of  carriage,  a  terribly  painful  operation  is  performed  by  cut- 
ting the  flexor  tendons  every  two  inches  completely  in  two.  While 
inflamed  and  sensitive  as  the  apple  of  the  eye,  the  maimed  caudal 
extremity  is  held  up  by  weights  over  a  pully,  for  -weeks  in  succession. 
This  is  one  of  the  severe  and  unjustiflable  surgical  barbarities  to 
which  the  horse  is  ordinarily  subjected  in  this  country,  bef(n'e  being 
placed  under  the  care  of  a  tutor  who  is  supposed  to  educate  him  for 
the  severities  of  perpetual  slaveiy  under  a  succession  of  task-masters, 
who  are  graduated  by  the  length  of  a  purse.     His  schooling  begins 
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and  ends  with  a  whip.  Under  a  succession  of  corporal  inflictions,  he 
cannot  forget  the  miseries  he  has  endured,  or  shun  the  tortures  that 
may  overtake  him  if  he  stumbles  on  a  pebble.  What  a  disgrace  to  a 
Christian  age  and  to  individuals,  that  such  almost  unrebuked  perpe- 
trations of  cruelty  to  the  horse  should  be  permitted  even  in  the  open- 
streets  of  a  city.  Mr.  Henry  Bergh  merits  the  thanks  of  a  nation  for 
his  lessons  of  humanity.  He  opened  the  eyes  of  the  people  to  the 
moral  grandeur  of  beins;  merciful  to  domesticated  animals. : 

Civilization  cannot  have  reached  its  maximum  till  whips  are 
abolished.  They  are  as  unsuitable  for  horses  as  our  fellow  man. 
Doing  as  we  would  be  done  by  in  all  the  relations  of  life,  embraces 
humanity  of  treatment  to  every  animal  associated  with  us  in  domestic 
economy.  The  Creator  governs  a  universe  in  mildness,  forbearance, 
and  love.  If  we  profit  by  the  divine  lesson  of  example,  our  happiness 
will  be  exalted  in  exact  proportion  to  our  conformity  to  the  laws  of 
love  and  unlimited  kindness.  Camel-drivers  talk  with  their  patient, . 
vitalized  ships  of  the  desert  while  trudging  by  their  side ;  and  when 
nearly  exhausted  by  the  burden  carried  hundreds  of  miles  under  a 
burning  sun,  and  often  wallowing  through  heated  sands,  he  sings  the 
most  spirited  songs  in  recollection,  to  keep  up  the  waning  courage  of 
the  faithful  beast.  Sagacity  is  a  marked  attribute  of  the  horse  when 
left  unmutilated  to  develop  the  perfections  of  his  nature.  The  gelding 
is  not  susceptible  of  the  high  educational  training  of  the  fiery  stallion. 
The  latter  are  astonishing  performers  at  the  hippodrome.  Restless^, 
nervous,  and  powerful  as  they  are,  they  may  be  calmed  by  soft  words. 
A  whip  rouses  them  to  maddened  desperation.  Horse-tamers  of  the 
modern  school  subdue  the  most  furious  animals  by  a  quiet  intercourse 
with  them  in  a  stable  where  there  are  no  auditors.  They  neither  flag- 
ellate them  nor  overcome  their  wildness  by  severities.  On  the  contrary, 
they  have  the  art  of  convincing  their  dumb  pupil  he  is  his  particular 
friend.  When  that  has  been  accomplished,  the  changed  quadruped 
requires  no  repetition  of  promise  made  while  he  was  in  duress.  Ever 
after  the  horse  keeps  his  pledge  to  behave  well,  remaining  gentle  to 
the  end  of  life,  even  when  misfortune  places  him  under  the  owner- 
ship of  a  reckless,  unprincipled  savage  of  a  master.  It  is  a  wrong 
custom  in  our  midst  to  have  so  much  to  do  with  whips,  that  it  gives 
employment  to  a  very  large  number  of  workmen,  as  a  distinct,  well- 
sustained  trade.  Our  horses  snap  a  bridle  and  run  with  a  carriage 
because  they  dread  the  approach  of  the  driver  as  often  as  otherwise. 
Their  speed  is  increased  wlien  unlawfully  at  liberty,  they  so  dread  the 
[Inst.]  21 
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scourge  of  the  lash,  which  thej  know  will  inevitahly  follow  their 
capture.  Fear  makes  cowards  of  men,  but  worse  cowards  of  horses. 
The  only  true  and  successful  method  of  controlling  the  animal  king- 
dom is  by  the  exercise  of  kind  measures.  That  monster  of  gigantic 
strength,  the  elephant,  may  be  led  by  an  infajit  with  a  string,  if  tenderly 
solicited.  Even  the  lion  likes  to  be  petted,  and  that  is  the  time  to 
handle  his  paws.  These  observations  have  no  reference  to  reptile  life. 
Our  knowledge  of  the  influence  that  might  be  acquired  over  formidable 
serpents,  crocodiles  and  other  saurians  is  of  a  limited  character. 
The  history  of  all  ages,  however,  justifies  the  opinion  that  if  they  are 
ever  made  obedient  to  the  commands  of  man,  it  must  be  brought 
about  by  good  treatment,  as  under  ordinary  intercourse  with  them 
they  invariably  assume  a  defensive  attitude.  A  gentleman  in  New 
York  is  the  possessor  of  a  thousand-dollar  horse,  whose  organ  of 
approbativeness  is  so  prominently  active  he  can  be  coaxed,  but  rarely 
driven  against  his  will.  When  the  considerate  owner  enters  the 
stable  the  horse  greets  him  with  a  hearty  whinny,  his  only  language, 
which  is  equivalent  to  a  cheerful  expression  of  delight.  He  is  at 
once  treated  to  a  lump  of  loaf-sugar,  which  the  beautiful  and  saga- 
cious creature  knows  is  usually  carried  in  a  vest  pocket,  for  he  rubs 
his  nose  directly  in  there.  On  returning  from  a  drive  he  expects  two 
lumps.  As  two  are  invariably  forthcoming  when  unharnessed,  it  is 
unmistakable  evidence  to  the  horse  that  his  conduct  and  efforts  were 
satisfactory.  The  sight  of  a  whip  to  that  animal  would  be  an  insult 
arid  an  outrage  to  his  affectionate  regard  for  one  who  looks  carefully 
to  his  health,  security  and  comfort.  Such  an  instrument  of  barbarity 
does  not  belong  to  that  good  man's  carriage,  and  may  God  speed  the 
incoming  day  when  they  will  only  be  seen  in  museums,  to  illustrate 
the  conditions  of  countries  that  ultimately  became  Christianized. 
The  stiillion  and  bull  have  fully  developed  brains,  and  therefore  pos- 
sess a  higher  degree  of  susceptibility  for  instruction  than  emasculated 
animals.  Oxen  are  never  placed  in  the  arena  for  those  disgraceful 
amusements  in  Spain,  in  which  matadors  and  bulls  strive  against  each 
other  in  bloody  combats.  Maimed  horses  and  cattle,  like  eunuchs, 
are  neither  so  strong  nor  so  easily  taught  as  those  who  have  never 
been  fashioned  to  suit  the  caprices  of  humanity.  They  are  always 
more  timid,  cautious  and  unreliant,  in  consequence  of  a  non-perfect 
development  of  the  brain,  which  is  abridged  in  power  by  the  opera- 
tion to  which  they  are  subjected,  under  the  false  idea  that  they  are 
more  manageable  by  being  thus  manipulated.     Smaller  animals  may 
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generally  be  governed  with  perfect  suocess  by  kind  attentions.  Not 
only  cattle  and  horses,  but  pigs,  poultry  and  all  the  birds  are  in  per- 
petual fear  of  civilized  man,  because  he  shamefully  and  wickedly 
abuses  the  sovereignty  he  wields  over  them  in  the  use  of  a  lash 
and  a  gun.  Their  dread  of  man's  power  seems  to  be  transmitted 
from  one  generation  to  another.  Wild  ducks,  geese,  and  pigeons 
invariably  become  alarmed  at  his  approach,  as  though  conscious  of 
the  depredations  made  on   their  ranks  by  the  hunter ;  improperly 

•  denominated  sportsman,  on  the  reprehensible  theory  that  the  pain 
they  inflict  with  shot  and  bullets  on  inoffensive  animals,  with  which 
they  might  live  on  mutual  terms  of  peace  and  advantage  is  genuine 
rational  amusement.  It  is  not  so  in  Mahomedan  countries,  which  is 
a  notable  rebuke  to  our  boasted  progress.  There  it  is  not  uncommon 
for  forest  birds  to  nestle  about  the  feet  of  the  farmer  as  he  turns  up 
the  soil  in  the  field,  to  pick  up  vermin,  seeds,  &c.,  which  are  brought 
to  the  surface  with  a  plow  or  hoe.  They  even  permit  their  beauti- 
fully feathered  visitors  to  fill  their  little  crops  with  the  grain  they 
are  sowing.  Such  treatment  inspires  confidence  that  once  reigned  in 
Eden.  "A  sower  went  forth  to  sow,"  is  regarded  as  one  of  the 
Savior's  parables  abounding  in  wisdom  and  poetical  force,  whereas  it 
was  a  scene  with  which  he  was  constantly  familiar.  He  therefore 
fixed  upon  it  for  the  inculcation  of  a  great  moral  truth.  I  have  per- 
sonally witnessed  the  same  gentle  intercourse  between  the  husband- 
man and  the  delighted  birds  in  the  very  town  of  Betlehem  in  which 
the  Son  of  God  first  appeared  on  earth.  One  shepherd  in  Austria 
safely  manages  an  immensely  large  flock  of  sheep  without  the  least 
diflSculty,  because  each  one  of  them  regards  him  as  a  special  friend 
and  protector.  When  alarmed  the  bleating  multitude  cluster  as 
closely  to  his  person  as  possible.  They  have  learned  by  experience 
that  ferocious  enemies  dare  not  approach  when  their  guardian  is  near. 
Very  nearly  the  same  exhibitions  of  confidence  are  witnessed  in  the 
highlands  of  Scotland,  where  small  dogs  are  the  vigilant  assistants 
of  the  shepherds.  Writers  who  strictly  enjoin  a  more  generous  and 
humane  intercourse  with  domesticated  animals  are  not  very  nume- 
rous. They  seem  to  hesitate,  and  leave  topics  incomplete  which 
demand  thorough  elucidation.  ISTo  one  has  boldly  become  the 
champion  of  outraged  horses  and  oxen,  and  pointedly  enough 
condemned     the     very     general     practice      and      bad     effects     of 

•  emasculation  on  their  intelligence.  If  the  brain  is  kept 
•down  to  a  feeble  standard,  so  that  in  a  mysterious  way  its  functions 
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are  modified  in  a  very  extraordinary  manner  by  that  painful  operation,, 
we  onght  not  to  expect  as  macli  from  them  as  when  left  in  possession 
of  all  the  organs  nature  provided  for  them.  If  the  brain  is  not 
slightly  arrestsd  in  development  or  growth,  no  one  questions  the 
change  produced  in  the  nervous  system  by  such  inflictions.  Animals, 
therefore,  must  be  reduced  in  precisely  the  same  degree,  proportioned 
to  their  physical  powers  and  reduction  of  cerebral  or  brain  influence, 
which  emasculation  accomplishes.  It  is  no  part  of  this  essay  to  discuss 
the  improvements  in  slaughtered  meats,  to  show  how  fattening  is 
made  easy  by  following  the  old  practice.  When  unmolested  in  the 
way  referred  to,  all  the  animals,  wild  and  tamed,  may  be  taught  so 
much  and  so  many  things  that  aj>proach  reasoning,  as  to  make  them 
curiosities  which  are  contemplated  with  surprise  and  admiration. 
But  we  are  treating  specifically  and  especially  of  the  intelligence  of 
animals,  again  repeating  the  proposition  that  geldings  can  only  be 
managed  by  reason  of  their  instinctive  sense  of  fear,  while  the  unin- 
jured possess  a  faculty  of  estimating  motives,  and  form  affectionate 
attachments  which  others  never  do  with  the  same  extent.  If  the  brain 
is  defective  in  any  respect,  impressions  are  less  vivid,  not  so  easily 
retained,  and  slower  in  its  operation,  because  it  is  an  imperfect  organ. 
There  is  another  suggestion  in  regard  to  the  treatment  of  domestic 
animals  which  addresses  itself  to  the  kindly  disposed,  and  with  pro- 
priety might  receive  the  fostering  care  of  the  Legislature.  It  relates 
to  their  treatment  when  sick  or  maimed  by  accidents  to  which  they 
are  exposed.  Immense  losses  of  property  in  cattle  and  horses  are 
annually  occurring  in  the  United  States  in  consequence  of  the  scarcity 
of  educated  veterinary  physicians  and  surgeons.  Cities  of  magnitude 
sustain  a  few  of  that  class  of  practitioners,  but  in  the  country,  a  horse 
doctor  is  proverbially  a  vulgarian  and  an  ignoramus.  Some  of  them 
are  not  only  distinguished  for  their  ignorance  in  all  respects,  but  they 
are  criminally  so  in  prescribing  for  that  noble  animal  the  horse,  of 
whose  anatomy  they  do  not  understand  the  first  principles,  nor  the 
diseases  to  which  he  is  predisposed.  Extraordinary  mixtures,  which, 
as  frequently  given  as  otherwise,  increase  the  pain  and  hasten  a  death 
that  might  have  been  prevented,  left  to  the  conservative  course  of 
nature.  The  absurdities  of  their  theories  are  as  ludicrous  and  ridicu- 
lous as  their  medicines  generally  are  inappropriate  and  injurious. 
Our  fickle  climate,  coupled  with  the  hardships  to  which  horses  are 
exposed  by  reckless  drivers,  brings  on  inflammation,  fevers,  neuralgia, 
rheumatic  soreness,  spasms,  besides  lesions  of  the  lungs,  &c.,  very 
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-analogous  to  maladies  to  which  we  ourselves  are  incident.  An 
accomplished  veterinary  practitioner  ought  to  be  sustained  in  all 
the  thriving  centers  of  population.  Finally,  the  subject  so  imper- 
fectly treated  on  this  occasion  is  to  be  received  only  in  the  light 
of  an  elementary  plea  in  behalf  of  ill-treated,  unappreciated, 
domesticated  animals,  and  especially  horses.  Without  them  om- 
beautiful  fields  could  not  be  cultivated,  nor  a  nation  develop  those 
agricultural  resources  which  are  the  life-blood  of  a  people.  If  by 
commerce  we  thrive,  is  it  by  agriculture  we  live.  It  is  our  positive 
duty,  as  it  should  be  our  pleasure,  to  treat  those  animals  associated 
with  us  in  domestic  relations  of  life  with  care  and  kindness.  There 
is  a  fearful  responsibility  upon  us  in  that  respect,  which  is  recognized 
by  that  All-seeing  Eye,  that  watches  the  falling  of  a  sparrow.  We 
cannot  divest  ourselves  of  that  responsibility.  We  are  to  be  the 
protectors  and  not  tyrants  over  dependent  animals  brought  into  sub- 
jection to  our  wills.  They  have  neither  articulate  language  for 
pleading  for  mercy,  nor  hands  for  wielding  weapons  of  defense.  Our 
criminality,  therefore,  at  the  bar  of  eternal  justice,  cannot  escape  the 
penalty  which  follows  violations  of  those  laws  which  are  impressed 
in  fading  colors  on  the  consciences  of  all  men. 

The  Chairman. — I  consider  that  cruelty  to  animals  is  a  greater 
•crime  than  to  human  beings,  for  the  reason  that  they  are  helpless. 
Reference  has  been  made  to  Henry  Bergh,  the  president  of  the 
society,  for  the  suppression  of  cruelty  to  animals,  and  I  would  say 
that  if  there  are  in  the  region  above  cushioned  seats  and  arm  chairs, 
he  will  be  addressed  in  these  words :  "  Friend,  come  up  higher." 

Dr.  Halleck. — These  principles  are  of  universal  application.  They 
lie  as  low  as  in  the  vegetable  kingdom,  and  cultivation  corresponds 
to  good  treatment.  One  may  talk  to  his  strawberries,  beans,  peas, 
and  beets,  as  well  as  to  his  fruit  trees.  If  the  wants  of  their  nature 
are  supplied,  they  will  understand  you  and  delight  to  grow  for  you. 
There  is  another  branch  of  this  subject,  and  this  is  regarding  child- 
ren, especially  in  foreign  families.  In  passing  through  certain  streets 
I  continually  hear  the  whip  and  the  agonizing  screams,  and  I  have 
often  gone  into  the  houses  and  interfered.  I  hope  the  spirit  of  the 
paper  just  read  will  be  received  as  it  should  be,  commencing  in  the 
vegetable  world  and  ascending  through  the  various  grades  of  crea- 
tion up  to  men. 

Dr.  Busteed. — The  process  of  Mr.  Rary  in  taming  horses  is  not 
new,  for  it  was  published  as  much  as  150   years  ago  by  Dr.  Black. 
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The  plan  is  dangerous,  because  in  binding  up  one  leg  the  animal 
strains  immensely  with  his  other  limbs,  and  the  hock  joint  is  likely 
to  be  injured  as  I  witnessed  myself  in  one  case. 

Preservation  or  Eggs. 

Prof,  B.  M.  Nyce  exhibited  some  eggs  that  had  been  preserved  in 
his  fruit  preserving  house  in  this  city  for  seventeen  months.  They 
were  tasted  by  the  members  and  pronounced  excellent. 

The  Kittatinny  Blackberry. 

Mr.  Williams,  of  Montclair,  the  original  propagator,  showed  fine 
specimens,  stating  that  while  the  Lawton  winter-killed,  this  was 
unharmed. 

Dr.  Trimble. — A  friend  of  mine  accidentally  covered  a  Lawton  last 
fall,  and  among  many  it  was  the  only  one  that  bore. 

A.  S.  Fuller. — Acres  of  the  Kittatinny  were  killed  last  winter  on 
the  Jersey  sands.  They  talk  about  protection,  but  a  neighbor  of  mine 
has  a  patch  of  Lawton's  on  a  bleak  hill  and  they  bore  abundantly. 
Now  where  is  your  protection  ? 

Mr.  Carpenter. — The  past  winter  has  been  harder  on  small  fruits 
and  on  fruit  trees  than  for  twenty  years.  On  my  place  every  kind 
of.  blackberry  that  was  not  protected  was  killed.  A  great  mistake  is 
made  by  too  excessive  cultivation.  I  raised  a  crop  of  raspberries  by 
working  them  after  the  fruit  was  set.  I  doubt  the  propriety  of  dis- 
turbing the  roots  at  all.     This  business  is  not  well  understood. 

Mr.  Williams. — I  have  no  sympathy  with  anybody  who  talks  of 
raising  anything  without  culture.  I  cultivate  well  and  use  plenty  of 
manure.     Any  other  teaching  is  pernicious. 

Mr,  N,  C.  Meeker, — It  seems  to  me  that  much  of  this  is  loose  talk. 
There  is  no  doubt  but  what  the  cultivation  of  all  the  small  fruits  in 
the  spring  is  fatal,  for  the  reason  that  there*  is  a  growth  of  the  plant, 
or  of  the  wood,  which  inevitably  pushes  off  the  fruit.  But  after  the 
fruit  is  gathered,  cultivate  at  once,  and  thoroughly,  until  the  middle 
of  September,  or  thereabouts,  and  then  stop,  that  the  wood  may 
harden,  and  the  fruit  set,  preparatory  to  passing  through  the  winter 
unharmed,  and  to  produce  fruit  the  next  year.  To  cultivate  late  in 
the  season  is  to  fill  the  plants  with  sap,  and  to  make  green  tender 
stalks  and  wood,  which  must  winter-kill.  Even  if  they  escape  the 
winters's  cold  there  will  be  little  fruit.  It  is  important  to  cut  back 
the  canes  of  blackberries  and  raspberries,  both  to  harden  them  and. 


Proceedings  of  the  Farmers'  Club.  327 

to  make  them  throw  out  latemls.  There  is  no  doubt  but  that  mulch- 
ing is  important,  if  for  nothing  more  than  to  prevent  the  growth  of 
weeds  in  the  spring.  Last  fall  was  wet,  and  where  land  was  plowed 
deep,  and  the  culture  good,  there  must  have  been  a  late  fall  growth, 
which  winter-killed.  All  these  things  must  be  taken  into  account, 
and  one  must  consider  them  according  to  the  changes  in  the  seasons. 

Dkting  Green  Corn. 

Mrs.  Lima  Sherman,  Canisteo,  Steuben  county,  N".  Y. — Shave  the 
com  from  the  ear,  taking  care  to  cut  it  as  near  in  center  of  the  grain 
as  may  be,  scraping  off  what  remains  on  the  cob.  Butter  your 
dishes,  spread  the  corn  an  inch  and  a  half  thick  on  each  dish,  set  it 
in  your  stove  oven,  scald  it  thoroughly,  taking  care  to  stir  it  fre- 
quently that  it  may  not  scorch.  You  may  now  finish  drying  it 
around  your  stove ;  the  oftener  it  is  stirred  the  sooner  it  will  dry.  It 
should  be  put  up  in  paper  sacks  and  packed  away  in  a  dry  place. 
This  mode  of  drying  corn  is  preferable  to  the  old  way  of  scalding  the 
corn  on  the  ear,  as  the  water  extracts  nearly  all  the  sweetness  and 
renders  it  insipid. 

"Washing  made  Easy. 

From  the  same. — Soak  your  linen  over  night  in  cold  water ;  put 
into  your  boiling  water  one  pint  of  soft  or  one-quarter  pound  of  hard 
soap,  add  one  tablespoon  heaping  full  of  saleratus ;  wring  your 
clothes  from  the  water  in  which  they  have  stood  over  night,  place 
them  in  your  boiler  while  the  water  is  yet  cool,  boil  three-quarters  of 
an  hour  briskly  with  frequent  stirring,  rub  them  out  and  scald  in 
clear  water;  blue  and  rinse  as  usual.  The  suds  are  excellent  for 
washing  calicos,  delaines,  and  flannels,  not  injuring  the  color  but 
rather  improving  it.   , 

Adjourned. 


August  25,  .1868. 

Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary. 
Lime  as  a  Manure. 
Mr.  E.  A.  Pierce,  Wyoming  Co.,  Pa.,  asks  in  relation  to  the  value 
of  lime  as  a  manure,  also  about  mulching,  and  how  it  is  done. 

Mr.  James  A.  Whitney. — I  have  heretofore  stated,  lime  cannot 
properly  be  called  a  manure,  inasmuch  as  plants  contain  comj)ara- 
tively  little  of  this  mineral.     The  beneficial  effects  of  lime  result  from 
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its  clieinical  and  mechanical  action  upon  tlie  soil.  In  soils  rich  in 
organic  matter  are  found  various  acids  which  have  a  strong  affinity 
for  ammonia,  and  generally  exist  in  combination  therewith  ;  by  adding 
lime,  a  stronger  alkali,  the  ammonia  is  expelled  and  is  thus  made 
available  to  plants.  In  other  cases,  as  for  instance  in  land  recently 
drained,  the  acids  may  exert  a  positively  injurious  action  upon  plants, 
and  in  these  cases  the  lime,  b}^  simply  neutralizing  the  acids,  benefits 
the  soil. 

No  general  rule  can  be  laid  down  for  the  use  of  lime ;  for  in  one 
soil  it  may  act  in  one  way,  while  in  another,  even  on  the  same  farm, 
it  may  act  in  a  very  different  manner.  The  reactions  of  lime  on  the 
various  constituents  of  the  ground  are  very  many  and  very  different, 
and  one  reason  why  chemistry  has  not  been  more  effectually  brought 
to  bear  in  farming  is  that  people  lose  sight  of  the  fact  that  even  slight 
changes  in  circumstances  may  wholly  change  the  results  of  any  given 
mode  of  treating  the  soil. 

Dr.  Isaac  P.  Trimble. — As  an  instance  of  the  effect  of  lime  on 
some  lands,  a  friend  of  mine  in  Salem  county,  N.  J.,  put  1,000 
bushels  on  a  bog  meadow.  It  produced  magnificently  for  many 
years.     The  same  amount  on  a  common  upland  would  have  ruined  it. 

Mr.  J.  B.  Lyman. — Mulching  means  covering  the  soil  around  the 
roots  of  plants  with  straw,  sawdust,  weeds,  or  salt  hay,  so  as  to  pro- 
tect the  earth  from  excessive  heat  or  cold.  It  operates  beneficially 
by  hastening  the  decomposition  of  minerals,  and  the  preparation  of 
plant  food  in  the  soil  and  by  keeping  down  weeds.  For  strawberry 
plants  it  is  peculiarly  beneficial.  Straw,  &c.,  may  be  applied  any 
time  when  the  drought  is  considerable.  Strawberries  should  be 
mulched  all  the  spring,  till  they  have  done  bearing,  esiDecially  if  late 
fruit  is  desired. 

How  TO  Peel  Peaches. 

Mr.  J.  V.  Yanzandt,  of  Louisville,  Ky.,  informs  the  club  that  if 
peaches  are  dipped  for  one  second  in  hot  potash  and  water,  the  skin 
will  come  off  at  once,  without  injuring  the  taste  of  the  peach  at  all. 
He  uses  Babbitt's  preparation  of  concentrated  lye,  and  dips  the 
peaches  into  the  preparation  in  a  wire  basket. 

The  regular  paper  of  the  day  was  then  read  by  Serfeno  E.  Todd,  on 

FLORICULTUKE. 

What  are  flowers  good  for?  What  could  they  have  been  created 
for  ?  is  a  question  that  we  hear  repeated  from  youth  to  hoary  age. 
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To  tlie  great  mass  of  people  who  entertain  siicli  an  interrogation, 
flowers  may  be  spoken  of  as  noxious  weeds  ;  as  plants  good  for  nothing. 
Then,  as  we  begin  to  rise  in  the  scale  of  manhood,  we  can  begin  to 
think  of  framing  an  intelligent  answer,  that  flowers  are  good  for 
pestiferous  goats  to  eat.  We,  who  attempt  to  cultivate  flowers  in  the 
populous  city  of  Brooklyn,  where  we  are  sure  manhood  is  developed 
as  far  as  the  goat  element,  can  positively  affirm  that  we  know  flowers 
are  good  for  something  for  goats  to  eat.  "We  have  frequently  such 
positive  and  occular  proof  that  flowers  were  not  formed  in  vain,  that 
we  can  say  positively,  loe  do  hiow,  tha.t  lowers,  are  good  for  something, 
Advancing  a  step  beyond  this  position,  where  sight  is  lost  in  faith, 
we  tremblingly  suggest  that  flowers  were  not  formed  in  vain,  because 
they  are  heautifid.  There  is  power  in  beauty.  Therefore,  the  tiniest 
flower  that  blossoms  in  the  noonday  sun  is  a  thing  of  power.  The 
Creator  has  numerous  forms  of  power ;  and  the  beauty  that  responds 
to  an  educated  eye  from  the  petal  of  many  hues,  is  a  power  that  can 
move  the  world.  There  is  beauty  in  a  crystal  tear  drop ;  and  it  is 
balanced  only  by  a  mighty  "  power  behind  the  throne."  There  is 
beauty  in  the  glowing  sunbeams,  and  who  can  compute  the  power 
thereof?  "A  thing  of  beauty"  has  not  improperly  been  called  "a 
joy  forever."  , 

The  Color  of  Floweks.   - 

Comparatively  few  persons  ever  think  that  the  exquisitely  rich  and 
velvety  hue  of  our  most  beautiful  flowers  can  be  improved  by  any- 
thing the  florist  is  able  to  perform.  Choice  pabulum  and  coloring 
matter  for  growing  flowers  is  something  that  is  seldom  thought  of, 
even  by  many  people  who  appropriate  much  time  and  money  to 
improve  their  flower  gardens  and  to  develop  and  perfect  costly  and 
beautiful  varieties.  Good  farmers  understand  that  in  order  to  raise 
a  good  crop  of  wheat  the  soil  must  be  fertilized  with  certain  elements 
which  the  wheat  plant  will  take  up  and  appropriate  to  the  develop- 
ment of  the  stem,  leaves  and  grain.  If  the  land  be  manured  with 
strong  manure,  or  with  a  fertilizer  that  is  composed  more  largely  of 
carbonaceous  matter  than  of  nitrogenous  and  aluminous  and  silicious 
material,  the  product  will  be  a  heavy  growth  of  straw  and  a  very 
light  yield  of  grain.  The  wheat  plant  must  be  supplied  with  certain 
mineral  fertilizers  that  will  develop  the  ears  and  swell  out  the  kernels 
of  wheat,  thus  producing  a  bountiful  yield  of  grain.  If  the  land  be 
manured  with  strawy  compost,  or  with  manure  which  contains  more 
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muck,  vegetable  mould,  or  straw  than  anything  else,  the  crop  will  be 
straw.  The  wheat  plant  is  the  most  fastidious  feeder  of  all  the 
cereals.  If  the  land  is  not  supplied  with  appropriate  pabulum,  it  is 
folly  to  attempt  to  raise  wheat.  This  is  precisely  the  case  with  many 
of  our  most  beautiful  and  delicate  flowers.  The  growing  plants  are 
not  half  fed.  Those  exquisitely  gorgeous  peteils  we  often  so .  much 
admire  for  their  wonderful  beauty,  are  meagre,  and  inferior  to  what 
they  would  have  been  if  the  growing  plants  had  not  been  starved. 
Even  growing  flowers  may  suffer  from  starvation,  as  well  as  a  cow  at 
a  straw  stack.  Plants  cannot  bring  forth  beauty  out  of  nothing,  any 
more  than  the  dyer  can  deliver  us  beautiful  garments  dyed  in  richest 
purple,  or  scarlet,  or  crimson,  without  the  necessary  materials,  all  of 
which  must  be  supplied  to  the  soil  for  producing  rich  colors.  We 
all  have  seen  many  flowers  which  look  pale  and  wan,  because  the 
careful  florist,  never  has  thought  whether  the  growing  plants  could  or 
could  not  extract  the  rich  velvety  hues  of  the  Ulium  auratum  from 
such  material  as  had  been  supplied  .to  the  growing  roots.  These 
considerations  lead  us  to  the  inquiry  as  to  the  requirements  of  flowers, 
in  order  to  develop  more  beautiful  and  gorgeous  petals.  Those  persons 
who  have  observed  wild  flowers  growing  when  the  soil  is  filled  with 
iron  and  sand  and  a  liberal  supply  of  humus,  or  vegetable  matter, 
never  fail  to  remark  the  unusual  beauty  and  richness  of  the  petals. 
During  my  ramblings  in  the  unimproved  regions  of  south  Jersey  I 
have  often  been  sm*prised  to  see  what  a  difference  there  is  in  the 
beauty  of  the  flowers  that  blossom  in  the  lonely  forest,  wasting  their 
fragrance  on  the  desert  air,  and  many  of  the  same  varieties  that  are 
cultivated  with  extreme  care  in  costly  gardens,  especially  where  those 
in  the  wild  woods  sprang  from  a  sand  bank  in  which  there  was  an 
abundance  of  iron  and  some  muck.  Taking  the  hint  from  these 
observations  of  flowers  in  their  uncultivated  state,  we  are  able  to 
make  a  practical  application  of  the  knowledge  thus  gained  in  bring- 
ing out  far  more  beautiful  flowers  than  we  have  been  accustomed  to 
produce.  Flowers  of  all  kinds  require  iron  for  coloring  matter.  For 
this  purpose  iron  turnings  and  iron  filing,  which  may  be  obtained 
gratuitously  at  the  iron  foimderies,  will  be  found  of  great  value,  in  sup- 
plying one  of  the  fundamental  requirements  of  growing  flowers.  The 
oxide  of  iron — those  dark  colored,  thin  scales  which  fall  from  the 
iron  when  blacksmiths  hammer  the  heated  bars — are  more  valuable 
as  a  dressing  for  the  soil  where  flowers  grow  than  Peruvian  guano  ; 
because  such  substances  supply  dame  nature  with  an  abundance  of 
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coloring  matter.  Oxide  of  iron,  or  iron  filings,  or  iron  turnings  fur- 
nish the  growing  roots  of  flowers  with  the  material  for  bring- 
ing out  all  the  colors  of  the  rainbow.  Go  ask  the  artist  if  he  can 
bring  out  those  colors  of  transcendant  beauty  without  carmine  or  rose- 
pink  ?  Iron  will  supply  the  necessary  material  for  decking  the  petals 
of  lilies  and  other  flowers  with  the  rich  colors  and  roseate  beauty. 
Pile  on  the  iron  filings,  then,  where  the  roots  of  growing  flowers  can 
reach  them  5  and  instead  of  pale  and  faint  hues,  dame  nature  will 
excell  any  of  her  former  productions  by  arraying  every  petal  in  the 
most  gorgeous  colors.  Send  a  boy  to  the  iron  turner's  lathe  to  get  a 
pail  full  of  the  turnings  and  filings  which  he  casts  into  the  street,  and 
scatter  a  handful  or  two,  or  even  a  small  shovel  full  around  each  stool 
of  flowers,  and  dig  them  into  the  soil.  In  a  few  months  the  iron  will 
all  be  dissolved,  filling  the  soil  with  just  such  coloring  material  as 
the  flowers  must  have  in  order  to  adorn  the  petals  with  such  heavy 
coats  of  silk  and  velvet  as  will  feast  the  educated  eye.  Another 
article  of  prime  importance  in.  the  production  of  beautiful  flowers  is 
sand,  or  silica.  Can  a  glass  maker  make  glass  of  any  kind  without 
sand  ?  Neither  can  dame  nature  develop  plants  without  silicic  acid 
to  do  it. 

Yalue  of  Soap  for  Flowers. 
Almost  every  family  uses  from  one  to  three  or  four  barrels  of  soap 
annually.  Besides  the  large  proportion  of  oleaginous  matter  of  which 
the  soap  is  composed,  there  is  a  large  percentage  of  alkali,  or  potash, 
which  all  intelligent  cultivators  know  is  a  valuable  material  to 
apply  to  the  soil  for  the  production  of  crops  of  any  kind,  either  of 
vegetables,  fruit,  grass,  or  grain.  Every  growing  plant  needs  potash. 
Consequently  there  is  little  danger  of  applying  too  much  to  any  land. 
There  are  about  300  pounds  of  soap  in  one  barrel,  and  it 
is  worth  more,  pound  for  pound,  than  the  choicest  quality  of  Peru- 
vian guano,  to  apply  to  flower  beds,  to  growing  potatoes,  turnips, 
grain,  grass,  or  to  any  kind  of  fruit  trees.  J^ow,  then,  suppose  Biddy, 
or  your  bosom  counselor,  were  to  empty  one  or  two  barrels  of  soap 
into  the  yard,  or  the  street,  or  to  chuck  a  hundred  pounds  of  bar  soap 
into  the  sewer,  she  would  be  sharply  reproved  for  such  a  prodigal 
waste  of  the  most  valuable  kind  of  fertilizing  material.  But,  after  a 
barrel  of  soap  has  been  dissolved  in  the  washtub,  its  value,  as 
a  fertilizer  of  the  soil,  is  not  depreciated  in  the  least; 
but    rather    increased.     Therefore,  if    a  barrel  of    soap    be  worth 
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fifteen  dollars  for  fertilizing  the  soil  before  the  soap  has  been  dissolved 
in  water,  surely  it  is  worth  more  than  that  sum  to  apply  to  flower 
beds,  or  to  any  other  plant  after  it  has  been  employed  for  making 
suds.  Soap  suds,  then,  is  one  of  the  most  excellent  materials  that 
can  be  employed  in  the  cultivation  of  flowers  of  any  kind,  from  the 
trailing  arbutus,  that  often  opens  its  tiny  petals  beneath  a  sheet  of 
unsullied  snow,  to  the  gorgeous  Japan  lily.  Growing  flowers  need 
potash.  Soap  suds  will  supply  that  material  in  the  most  desirable 
form.  Flowers  must  have  supply  of  silicate  of  potash  to  give  the 
petals  that  sparkling  life-like  brilliancy  which  they  possess ;  and  this 
material  can  be  supplied  in  no  other  manner  at  so  cheap  a  rate  as  by 
saving  and  apply  the  soap  suds  of  the  kitchen,  which  costs  nothing 
but  a  few  moments  employment,  when  one  has  nothing  to  do.  Sand, 
or  silicious  material  and  potash,  supply  to  growing  plants  substantially 
the  same  material  that  potters  employ  to  glaze  their  earthenware.  If 
growing  flowers  can  have  access  to  soap  suds,  or  unleached  wood  ashes 
and  sand,  the  roots  will  manufacture  a  glossy  solution  which  will  be 
spread  evenly  over  the  surface  of  the  stems,  rendering  them  stiff"  and 
glossy,  thus  covering  the  entire  plant — petals,  sepals,  stems,  and  leaves 
— with  an  impenetrable  coat  of  mail,  which  will  fortify  every  part 
against  the  insidious  attacks  of  mildew  or  minute  fungi.  But  if 
strong  soap  suds  be  applied  directly  to  leaves  and  stems,  there  is  danger 
that  the  alkali  may  injure  the  delicate  tissues.  For  this  reason  the 
caustic  liquid  should  be  washed  off"  with  pure  water. 

It  will  pay  satisfactorily  to  save  all  the  suds  on  washing  days  and 
have  the  liquid  applied  to  the  flower  beds  after  sundown.  By  this 
means  fertilizing  matter  will  be  added  in  a  liquid  condition,  which  is 
true  form  for  manure  of  all  kinds  to  be  mingled  with  the  soil. 
Whatever  may  be  applied  in  a  solid  condition,  whether  it  be  bone 
dust,  guano,  superphosphate  or  barnyard  manure,  the  fertilizing  par- 
ticles must  first  be  dissolved  before  the  roots  of  growing  plants  can 
avail  themselves  of  any  advantage  from  the  dressing. 

The  best  Soil  and  Compost  for  Flowers. 
Wheat,  and  all  kinds  of  fruit  trees  need  more  or  less  aluminous 
matter  for  their  perfect  development,  while  flowers  require,  as  has 
previously  been  stated,  silicious  material,  a  bountiful  supply  of  ferru- 
ginous matter,  potash,  and  carbonaceous  material,  in  as  great  abund- 
ance as  if  the  stems  were  to  yield  luscious  fruit.  Tlie  carbonaceous 
material  which  is  so  eminently  essential  to  the  perfect  development 
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of  beautiful  flowers,  may  be  most  conveniently  supplied  in  tlie  form 
of  leaf  mould,  or  swamp  muck,  whicli  will  yield  more  carbon  than  it 
will  of  any  other  element. 

"We  have  now  the  ingredients  required  to  form  one  of  the  best 
kinds  of  compost  for  flower  beds  that  was  ever  employed.  And  one 
of  the  most  satisfactory  recommendations  of  such  a  compost  is  its 
extreme  cheapness.  A  ton  of  it  can  be  made  in  most  localities  for 
nothing,  except  the  labor  of  one  man  for  a  few  hours.  Procure  a 
wagon  load  or  two  of  leaf  mould,  fine  swamp  muck,  or  black  and 
fine  street  dirt ;  spread  it  a  few  inches  thick  on  the  ground,  rake  out 
all  the  course  tufts  o'f  grass  and  sticks  ;  mingle  with  the  mould  about 
one-third  its  bulk  of  sand ;  add  several  bushels  of  iron  turnings  and 
iron  filings,  ten  bushels  of  wood  ashes,  and  ten  of  coal  ashes  sifted, 
and  a  few  bushels  of  slacked  lime  will  do  no  harm.  Let  this  mass  be 
raked  over,  at  least  every  month  during  the  growing  season.  By 
forking  it  over,  every  noxious  weed  will  be  destroyed  ;  and  by  the 
following  season  a  mellow  compost  will  be  prepared  that  will  be 
exactly  what  all  flowers  need  for  developing  stems  and  leaves  in  the 
most  admirable  perfection,  and  petals  of  exquisite  beauty.t  If  the 
compost  heap  was  to  receive  all  the  soap  suds  of  the  kitchen,  for  a 
year,  the  pabulum  for  flowers  will  be  largely  increased. 

The  Yoice  of  Beautiful  Flowers. 

Beautiful  flowers  teach  us  instructive  lessons  of  the  grand  purpose 
of  our  existence  when  they  bloom  in  an  obscure  corner,  shed  their 
perfume  on  the  ambient  air,  and  then  return  "earth  to  earth  and 
dust  to  dust."  They  afford  beautiful  commentary  also,  on  the  demise 
of  him  or  her  who  has  lived  to  love  and  be  loved,  but  who  now  sleeps 
embalmed  in  the  memory  of  loved  ones  who  mourn  for  the  departed. 
When  the  bright  queen  of  spring  unlocks  the  icy  fetters  of  stern 
winter,  casts  her  rob^  of  beauty  on  the  trees  and  flowers,  and  leaves 
her  perfumed  breath  in '  every  breeze,  the  beautiful  flowers  lift  up 
their  heads  and  open  their  petalu  to  teach  us  of  a  triumphant  resur- 
rection from  the  gloomy  and  silent  night  of  the  grave,  and  of  a 
glorious  immortality  for  the  virtuous  and  the  pure.  AVhen  we  meet  a 
poor  blind  person,  moved  with  pity  and  sympathy  at  his  calamity, 
we  instinctively  give  him  or  her  a  wide  path.  jSTotwithstanding  all 
our  boasted  wisdom,  we  look  through  a  glass  darkly ;  and  who  dares 
to  affirm  that,  when  the  spirits  of  bliss  bow  their  swift  wings  on 
messages  of  love  to  earth,  they  do  not  dodge  us,  blind  guides,  as  we 
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turn  out  for  blind  Bartimeus  ?  That  they  do  not  Imger  among  the 
flowers  and  regale  their  angelic  natures  with  the  transcendant  beauty 
that  ice  behold  with  our  sluggish  vision  ?  We  banquet  on  tangible 
material  fruit,  which  is  soon  consumed  and  disappears.  And  it 
aiJbrds  a  certain  part  of , our  nature  unspeakable  delight  to  gaze  on 
the  beautiful  flowers.  They  are  inspiring  teachers.  The  gaudj 
colors  of  the  beautiful  petals  dispel  the  gloom  of  solitude,  and  cheer 
our  lonely  hearts  like  the  presence  of  congenial  companions,  and  lift 
our  earthly  thoughts  on  the  wings  of  devotion  and  love.  The 
immortal  Smith  says : 

Were  I,  O  God,  in  heathen  lands  remaining, 
Far  from  all  temples,  altars  and  divines, 
My  soul  would  find  in  flowers  of  Thy  ordaining, 
Priests,  temples,  shrines. 

With  our  benighted  vision  we  are  sometimes  unable  to  see  the 
utility  and  to  appreciate  the  exquisite  beauty  of  rare  flowers.  Yet, 
there  are  a  few  things,  just  a  few,  that  we  are  able  to  appreciate,  and 
to  understand  in  part.  We  have  a  nature  that,  when  properly 
trained,  educated,  and  developed,  by  cultivating  flowers,  lingering 
among  them  and  with  them,  becomes  more  and  more  refined.  Culti- 
vating flowers,  com]5anionizing  with  them,  and  talking  with  them, 
lifts  us  up  out  of  the  uncouth  nature  of  boorishness,  and  refines  and 
elevates  the  whole  man,  just  as  the  science  of  music  refines,  elevates, 
and  polishes,  where  a  coarse  exterior  has  heretofore  eclipsed  the  moral 
beauties  that  music  only  is  able  to  unfold.  We  have  a  nature  that 
feasts  upon  the  fruit. 

Is  it  or  is  it  not  possible  that  beings  may  exist,  whose  chief  subsist- 
ence is  the  heauty  of  the  flowers,  the  heauty  of  the  rainbow  tints,  and 
the  glowing  sunbeams  ? 

I  once  heard  an  illustrious  philosopher  say  :  "  You  may  talk  to  your 
growing  beans,  talk  to  your  peas,  and  any  of  your  vegetables,  and 
there  will  be  a  response  from  those  growing  plants,  if  the  faithful  cul- 
tivator acts  well  his  part."  Surely,  then,  they  who  love  flowers  may 
companionize  and  talk  with  them,  and  through  their  angelic  influence 
rise  in  the  scale  of  intelligence,  and  learn  from  their  terrestrial  teach- 
ers to  become  wiser  and  grow  better  from  day  to  day.  Flowers  teach 
UB  also  the  source  of  our  being. 

"  In  reason's  ear  they  all  rejoice. 
And  utter  forth  a  glorious  voice. 
Forever  singing  as  tliey  shine. 
The  hand  that  made  us  is  divine  !" 
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The  essay  of  Mr.  T.  was  much  complimented  by  Dr.  Smith  and 
others,  and  a  copy  of  it  requested  for  use  by  the  press. 

Mammoth  Squash. 
Mr.  W.  Ingersoll,  Jersey  City,  exhibited  an  enormous  squash  which 
had  grown  in  twenty  days.    Being  a  beginner  in  farming,  he  thought 
he  might  challenge  old  cultivators. 

Hand  Cobn-Huskek. 
Mr.  Grorton,  Peekskill,  N.  Y.,  showed  this  invention  of  his,  being 
two  flat  forks,  sharp  at  the  ends,  and  fastened  together  by  a  spring, 
by  means  of  which  the  thumb  and  fingers  are  | saved  from  injury. 
The  device  appeared  as  if  it  might  be  a  valuable  one  ;  but  a  practi- 
cal test  is  required,  as  with  all  such  things. 

Beoadcast  Seeder. 

Mr.  C.  "W.  Tothaker,  from  Ohio. — This  weighs  about  six  pounds, 
is  not  complicated,  and  it  sows  grain  of  all  kinds,  from  the  coarsest  to 
the  finest,  equally  well.  The  spread  is  from  thirty  to  sixty  feet,  and 
it  throws  low.  It  works  as  if  one  were  playing  on  a  fiddle  ;  and  as 
the  exhibitor  walked  two  and  fro  across  the  stage,  telling  his  story 
and  drawing  the  bow,  he  created  much  amusement.  Of  the  great 
things  the  machine  will  do,  he  said  a  boy  had  sown  fifty  bushels  of 
oats  in  five  hours.  This  the  gentlemen  and  ladies  .thought  was  good 
farming ;  but  those  whe  had  walked  over  thirty  or  forty  acres  of 
ground  thought  the  boy  uncommonly  smart,  or  that  there  was  some 
mistake.     Still,  the  machine  was  commended  without  dissent. 

RoMEYN  Seedling  Stkawberky. 

The  Chair  said  that  two  weeks  ago  Mr.  Fuller  had  raised  the  ques- 
tion as  to  whether  there  is  any  diiference  between  this  variety  and 
the  Triomph  de  Grand.  Mr.  Romeyn  had  sent  a  long  reply,  from 
which  the  Chair  read  extracts  to  the  effect  that  being  a  seedling  of 
the  Triomph  it  would  naturally  be  similar,  but  that  in  cultivation  it 
is  found  to  grow  where  the  Triomph  will  not,  and  that  the  plant  is 
more  vigorous.  Chas.  Downing  had  called  it  the  best  strawberry  he 
knew.  Mr.  Foster,  Kingston,  then  exhibited  several  plants  of  each 
kind  in  tubs,  and  on  examination  a  difference  in  vigor,  as  claimed, 
was  presented,  but  not  in  the  appearance  of  the  leaves  or  stalks.  The 
points  of  di:5erence  claimed  are,  that  the  Triomph  will  flourish  only 
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on  ricli  sbaly  soil,  sucb  as  along  tlie  Hudson  river,  or  on  Knox's 
grounds,  being  wortbless  on  sands,  wbile  tbe  Romeyn  uniformly 
does  well  on  all  kinds  of  soil,  and  in  particular  at  Kingston,  wbere 
tbe  land  is  so  sandy  and  poor  tbat  tbe  Dutcb  gave  it  tbe  name  of 
"  poor  farms." 

It  was  tbougbt  singular  tbat  tbe  objector  sbould  have  condemned 
it  at  first  as  sour,  and  no  better  tban  tbe  Wilson,  and  afterward  claim 
tbat  it  was  tbe  same  as  tbe  Triompb,  wbicb  be  described  as  tbe  best 
strawberry  grown.  Nor  does  it  look  reasonable  tbat  tbe  Triompb,  so 
well  known,  sbould  be  oftered  witb  anotber  name,  nor  tbat  Cbas. 
Downing  sbould  not  liave  detected  tbe  difierence.  Still,  it  is  a  ques- 
tion definitely  to  be  decided  bereafter ;  and  if  it  sball  prove  to  grow 
on  all  soils,  as  well  as  tbe  Wilson,  it  will  be  proved  not  to  be  tbe 
Triompb,  and  to  be  a  great  acquisition. 

Dr.  J.  E.  Snodgrass,  one  of  tbe  committee,  insisted  tbat  tbe  points 
of  excellence  as  compared  witb  tbe  Triompb  de  Grand  are  strong, 
and  place  the  question  beyond  a  doubt. 

Mr.  J.  B.  Lyman  said  tbe  circumstance  that  convinced  him  that 
tbe  berry  was  a  new  one  is  tbe  fact  tbat  so  shrewd  and  thrifty  a  nur- 
seryman as  Valentine  Bergoin  has  been  growing  the  two  side  by  side, 
and  so  much  prefers  the  Bomeyn  that  he  will  plant  no  Triomphs 
anotber  spring.  He  says  tbe  Romeyn  sells  as  well  and  is  much  more 
productive. 

Mr.  N.  C.  Meeker. — Mr.  Gerow,  a  gentleman  in  whom  I  have 
great  confidence,  tells  me  tbat  be  has  the  two,  side  by  side,  and  finds 
them  difi"erent  in  size,  in  figure,  and  especially  in  tbe  color  and  flavor 
of  tbe  pulp. 

Mr.  A.  S.  Fuller. — There,  that's  in  point.  I  can  understand  tbat. 
I  was  going  to  bring  a  number  of  varieties  here  and  show  tbe  marks 
of  difference  between  them,  I  did  not  spring  the  doubt  from  any 
wish  to  injure  Mr.  R.,  or  check  tbe  flow  of  bis  orders. 

Mrs.  Halleck,  Milton,  Hudson  river,  tbougbt  something  sbould  be 
done  to  remove  tbe  suspicion  thrown  upon  tbe  Romeyn,  for  as  it  bad 
been  grown  on  her  grounds  she  considers  it  more  valuable  tban  tbe 
Triompb. 

Report  on  Brown's  Hay  Cuiter. 

The  committee,  appointed  by  the  club,  repaired  on  Wednesday  last 
to  Newark  to  witness  tbe  operation  of  tbe  machine  patented  by 
Messrs.  Brown  and  Miller,  for  cutting,  crushing  and  pressing  bay. 
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We  found  the  arrangements  and  devices  for  accomplishing  this  object 
of  the  best  and  most  effective  character.  Two  tons  an  hour,  or 
t^venty  tons  a  day  can  be  prepared  for  the  food  of  animals  in  a 
superior  manner.  The  machinery  and  its  operation  may  be  described 
as  follows :  The  hay  is  carried  by  an  endless  belt  to  a  rotary  cutter, 
which,  acting  in  conjunction  with  a  fixed  leger-blade,  cuts  the  hay 
into  pieces  from  three-quarters  to  one  and  one-half  inches  in  length. 
The  cut  hay  falls  into  a  chamber  from  which  the  air  is  exhausted  by 
a  fan.  The  current  of  air  thus  withdrawn  removes  the  dust,  dirt, 
etc.,  which  are  carried  thereby  into  a  separate  room.  After  being  thus 
cleaned  from  dust,  tlie  hay  is  carried  by  a  feeding  device,  between 
two  crushing  rollers,  which  press  it  flat  and  softens  its  texture ;  from 
the  crushing  rollers  the  hay  is  carried  away  by  an  endless  elevator  to 
a  povrerful  press,  where  250  pounds  of  hay  are  put  into  a  space  of 
nine  cu1)ic  feet.  AVe  do  not  regard  the  invention  as  valuable  to  the 
general  farming  community.  The  machinery  is  expensive  as  well  as 
effective  ;  but  for  those  who  handle  hay  for  commercial  purposes  it  is 
of  the  first  importance.  It  permits  the  city  consumer  to  dispense 
entirely  with  apparatus  for  cutting.  It  insures  him  a  clean,  soft 
article,  free  of  dust,  at  a  moderate  cost.  It  enables  the  shipper  to 
send  hay  to  market  in  more  compact  form,  and  perfectly  protected 
from  the  weather. 

J.  B.  LYMAK 
JAMES  A.  WHITXEY. 
S.  EDWxiEDS  TODD. 

The  report  of  the  committee  was  accepted,  the  Chair  adding  some- 
remarks  on  the  value  of  the  process  to  city  consumers. 

Adjourned- 


September  1,  1868. 

Mr.  Nathax  C.  Ely  in  the  chair,  Mr.  Jonx  W.  Chambeks,  Secretary, 

Gkeex  MA]!JTnjmG. 

Mr.  W".  P.  Payne,  Clinton,  ]^ew  York,  inquired  the  best  method 
for  manuring  an  orchard,  where  stable  manure  could  not  be  easily 
obtained.     He  had  practiced  sowing  rye  and  turning  it  under. 

Mr.  James  A.  Whitney. — Green  manuring  acts  in  two  ways  to 
enrich  the  soil ;  first,  by  simply  returning  to  the  soil  a  quantity  of 
carbonaceous  matter,  the  decomposition  of  which  affords  carbonie 

[Inst.]  22 
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acid,  wliich  in  its  turn  is  absorbed  by  the  leaves  of  the  plants  of  the 
succeeding  crops,  and  also  acts  to  some  extent  in  dissolving  the 
minerals  in  the  soil.  This  is  about  all  the  benefit  that  results  from 
green  manuring  with  shallow  rooted  plants,  like  buckwheat  and 
rye.  The  deep  rooted  plants,  like  clover,  enrich  the  soil  in  addition 
to  this  by  bringing  up  mineral  constituents,  like  potash,  etc.,  from 
the  subsoil,  where  they  would  not  otherwise  be  reached. 

Mr.  A.  S.  Fuller. — Why  not  subsoil,  in  the  first  place,  and  bring 
up  these  substances  in  that  way. 

Mr.  James  A.  Whitney. — Because  tliis  would  bring  up  many 
substances  that  we  don't  want  brought  up.  For  instance,  in  those 
subsoils  that  contain  peroxyd  of  iron,  together  with  organic  matter. 
The  decay  of  the  organic  matter  abstracts  oxygen  from  the  peroxyd, 
and  converts  it  into  what  chemists  call  a  protoxyd.  This  is  very 
hurtful  to  plants,  and  if  brought  to  the  surface  would  do  more  harm 
than  the  other  results  of  subsoil  would  be  likely  to  do  good.  Besides, 
clover  roots  will  draw  up  fertility  from  the  subsoil  a  great  deal  cheaper 
than  you  do  it  with  a  plow. 

Mr.  N.  C.  Meeker. — Some  members,  horticulturists,  are  saying  in 
an  undertone,  that  clover  is  the  best  thing  for  an  orchard.  !N^ow,  let 
us  know  distinctly  whether  it  is  proper  to  sow  a  young  orchard  with 
clover,  or  is  it  not.  Hundreds  and  thousands  want  this  question 
answered. 

Dr.  Isaac  P.  Trimble. — The  great  trouble  with  those  who  have 
oi>cliards  is,  that  they  want  to  get  two  crops  from  the  same  ground, 
"which  cannot  be  done  ;  certainly  not  if  a  permanent  and  profitable 
orchard  is  required.  If  we  are  to  have  apples,  we  must  be  content 
with  apples.  There  are  a  few  orchards  in  west  Jersey  where  buck- 
wheat was  sown  and  tm-ned  under  year  after  year,  other  fertilizers 
were  applied,  and  these  are  the  only  orchards  I  know  of  which  con- 
trive to  bear  fruit.  On  the  other  hand,  the  ground  of  the  great  mass 
of  orchards  has  borne  in  corn,  potatoes,  grass,  and  rye,  and  with  the 
help  of  the  curculio  they  are  ruined. 

Dr.  J.  E.  Snodgrass. — Clover  has  great  value,  because  it  has  the 
property  of  absorbing  phosphorus  from  the  air. 

Mr.  James  A.  Whitney. — The  doctor  is  mistaken  with  regard  to 
this  alleged  property  of  clover.  Phosphorus  does  not  exist  in 
the  air,  but  as  phosphoric  acid  is  drawn  from  the  soil  by  the 
roots  of  plants.  It  occurs  in  the  first  instance  in  the  older  or  grani- 
tic rocks.     As  the  rocks  become  disintegrated,  the  phosphorus,  in  the 
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form  of  phosplioric  acid,  is  liberated  and  passes  into  solution  iu  the 
soil,-  and  in  this  form  is  taken  up  by  the  .plants. 

Mr.  Wm.  Lavrton. — I  have  heard  it  said  that  lime  has  been  applied 
to  land  containing  iron  with  good  results. 

Mr.  James  A.  Whitney. — Lime  cannot  neutralize  the  eifects  of 
oxyd  of  iron  in  the  soil,  because  lime  and  oxyd  of  iron  are  both  basic 
in  their  nature.  Lime  could  doubtless  be  used  to  advantage  in  soils 
containing  the  sulphate  of  iron,  for  the  lime  would  unite  with  the 
acid  of  the  sulphate  of  iron  and  form  a  sulphate  of  lime,  and  the 
iron  would  be  left  as  a  simple  and  harmless  peroxyd. 

Report  on  Roger's  Broadcast  Seeder. 
Dr.  J.  E,  Snodgrass  presented  the  following  report : 

Your  committee  have  tested  "  Roger's  Broadcast  Seeder,"  exhibited 
before  the  club  by  the  agent  of  the  patentee,  Mr.  C  W.  Tothaker. 
We  employed  it  on  twenty-one  feet  lands.  Over  these  it  was  found 
capable  of  casting  the  grain  used  (oats)  with  a  regularity  rarely 
attainable  b}^  hand  sowing,  and  much  more  rapid,  while  saving  much 
muscular  exertion. 

To  give  a  rough  idea  of  the  plan  of  this  implement  and  the  prin- 
ciple of  its  action,  we  state  that  the  grain  is  distributed  over  the  held 
from  a  tin  pan  about  a  foot  in  diameter,  over  which  is  a  little  hopper, 
surmounted  by  a  sack  of  about  three  pecks  capacity.  This  pan,  as 
it  resolves  back  and  forth  from  left  to  right,  and  the  reverse,  fur- 
nished as  it  is  with  partitions  and  flanges  dividing  it  into  sections, 
throws  out  the  seed  with  a  scattering  motion,  very  much  as  the  two 
human  palms  with  fingers  stretched  would  do  if  fastened  together  and 
still  allowed  oscillatory  motion  with  the  same  facility.  Motion  is 
given  to  the  hopper,  in  order  to  distribute  the  grain  to  the  pan  in  the 
quantity  per  acre  desired,  by  a  piece  of  wood  resembling  a  fiddlestick 
with  a  leather  strap  attached  to  either  end.  The  strap  is  coiled  once 
around  a  short  shaft,  fastened  to  the  center  of  the  revolving  pan,  and 
causes  the  desired  motion  in  the  same  way  that  the  "  drill  bow  "  of 
the  watchmaker  turns  his  drill.  The  strap,  at  the  same  time,  is  made 
to  give  the  distributing  motion  to  the  hopper,  whose  "  shoot  "  is  regu- 
lated by  a  screw. 

This  novel  implement  promises  to  make  seeding  so  much  more 
musical,  as  well  as  more  facile,  than  is  attainable  by  the  process  of 
hand  sowing,  that  it  has  suggested  the  possibility  of  reversing  the  fate 
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of  tliat  rather  venerable   tliougli    mythical  field   hand,  "  Poor  Old 

Ned,"  because  it  seems  to  bid  the  farmer 

Lay  down  the  shovel  and  the  hoe, 
And  take  up  the  fiddle  and  the  bow ! 

Seriously,  we  beg  leave  to  report  that  we  think  the  simplicity  and 
cheapness  of  its  construction,  and  its  easiness  of  repair,  in  addition 
to  the  consideration  of  its  capacity  to  do  all  that  is  claimed  lor  it, 

stamp  it  a  success. 

J.  E.  SNODGRASS, 
J.  Y.  C.  SMITH, 
JOSEPH  B.  LYMAN, 

Committee. 

IcHNETTMON   Fl^Y. 

Dr.  Isaac  P.  Trimble,  Newark,  N.  J.,  brought  several  wonderful 
specimens  of  the  cocoons  of  the  Ichneumon  fly.  This  creature,  he 
says,  is  appointed  by  God  as  the  scourge  and  destruction  to  many  of 
the  leaf  eating  worms.  The  fly  lays  eggs  in  the  body  of  the  worm 
and  these  eggs  become  little  cocoons  on  the  surface  of  the  worm's 
body,  and  turn  to  flies,  which  repeat  this  exercise  on  the  bodies  of 
other  worms.  This  is  a  Special  arrangement  in  our  favor  and  against 
our  insect  enemies.  He  also  showed  the  little  seventeen  year  locusts 
in  the  ground,  sucking  the  little  roots  of  grass  and  plants. 

Deep  Plowing. 

Dr.  J.  F.  Caldwell,  Lewisburg,  West  Yirginia. — This  is  proper  for 
a  deep  soil.  Tke  soil  of  land  cannot  be  plowed  too  deep,  as  when 
loose  tlie  roots  of  vegetables  penetrate  it  more  easily  than  when  it  is 
solid.  The  deeper  it  is  moved,  and  tlie  more  it  is  brought  up  from 
below  to  the  top,  tlie  better,  as  the  properties  of  that  part  wliicli  is  deepest 
is  most  inert,  from  its  not  having  been  operated  on  by  the  sun,  air,  frost, 
etc.,  as  that  on  the  top  has  been,  and  the  soil  which  is  turned  under 
obtains  rest,  and  becomes  renovated.  But  the  clay  should  never  be 
brought  up  by  the  plow  above  the  soil,  for  if  this  is  done,  it  will  become 
hard,  and  prevent  vegetation  from  growing.  The  tops  of  vegetables 
cannot  well  penetrate  a  stratum  of  clay  above  them ;  but  their  roots 
will,  to  get  to  water,  go  through  clay  below  them.  Great  advantage 
can  be  derived  from  breaking  up  a  clay  foundation  under  the  soil,  of 
several  inches  in  depth,  with  a  subsoil  plow  (say  a  common  thin  colter, 
with  a  point  about  two  inches  in  Avidth,  not  more),  as  it  will  enable 
,the  clay  ground  to  receive  more  water  and  retain  it  longer.     This  is 
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tlie  very  best  way  to  prevent  steep  land  from  losing  its  soil  by  washing  ; 
for  if  the  soil  is  thin  and  the  clay  is  hard,  more  of  the  water  wliich 
falls  upon  it  will  run  oif  and  operate  to  carry  the  soil  and  clay  with 
it;  but  the  deeper  the  clay  is  loosened,  more  of  the  water  which  falls 
on  it  is  retained  and  absorbed  by  it.  When  the  ground  is  covered 
with  grass,  as  it  alwaj's  should  be  When  not  otherwise  in  cultivation, 
the  grass  will  protect  the  land  from  injury  by  water  flowing  over  it. 
A  soil  that  has  a  large  constituent  of  sand,  or  is  based  on  sandy 
ground,  cannot  be  plowed  too  deep.  Every  kind  of  soil,  however 
solid  or  heavy,  is  comparatively  lighter  than  sand  or  clay  ;  and  these 
latter,  though  they  may  be  brought  b}'-  the  action  of  the  plow  to  the 
surface,  will,  because  of  their  greater  gravity,  in  process  of  time,  fall 
again  and  get  below  the  soil ;  and  the  cultivation  of  the  land,  frost 
and  water  will  aid  them  in  falling  below  it.  We  should  be  instructed 
by  nature  in  this  matter,  and  respect  her  arrangement  of  soil,  clay, 
etc.,  in  their  order  of  strata,  as  she  has  done.  To  turn  under  a  crop 
of  vegetation  is  only  to  assistant'her  in  its  decomposition  and  con- 
version to  soil.  Of  all  the  components  of  the  ground,  clay  is  the 
most  compact,  and  will  retain  water  tlie  longest.  Sand  is  the  most 
porous,  and  is  least  able  to  retain  water ;  soil  is  the  most  spongy. 

Special  Fertilizers  with  Wheat. 

Mr.  J.  W.  Yanderen,  Niagara  county,  N.  Y.,  asks  the  -club  about 
the  use  of  salt,  ashes,  and  plaster  with  wheat. 

Mr.  S;  Edwards  Todd. — There  can  be  no  doubt  as  to  the  use  of 
ashes  and  plaster  on  wheat  fields.  Salt  is  still  a  mooted  question. 
John  Johnson  has  found  out  that  salt  is  good  for  his  farm ;  every 
cultivator  must  find  that  out  for  himself ;  no  general  rule  can  be  given. 
But  the  management  of  Mr.  Y.  is  not  the  best.  He  should  have 
put  his  salt,  ashes  and  lime  on  grass  and  potatoes  and  kept  his  yard 
manure  for  wheat.  Salt  and  ashes  come  a  great  deal  nearer  being  a 
special  dressing  for  potatoes  than  for  wheat  lands.  But  Mr.  Y.  sliould 
not  think  of  taking  two  wheat  crops  in  succession  from  any  land  in 
Niagara  county.  The  beit  wheat  growers  in  New  Jersey  and 
Pennsylvania  never  attempt  it.  Wheat  wants  nitrogenous  manure. 
You  can  find  at  in  barn-yard  compost  and  also  by  plowing  under 
clover.  Wheat  lands  sliould  be  limed,  but  wheat  is  not  much  of  a 
lime  consuming  plant.  The  best  system  for  Mr.  Y.  and  all  the 
western  New  York  farmers  is  to  get  their  lands  as  rich  as  they  can 
by  the  use  of  lime  and  ashes,  and  peat  and  salt,  and  then  turn  under 
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a  good  clover  sod  in  August ;  use  some  fertilizers  from  the  yard,  if 

you  have  them,  as  direct  manure  for  wheat. 

Adjourned. 


September  8,  1868. 

Mr.  Natha??  C.  Ely  in  the  chair ;  Mr.  John  W.  CHA>rBERS,  Secretary. 

Do  Calves  need  Water. 

Mrs.  Mary  F.  Trust,  Atlantic  City,  N.  J. — In  my  daily  walk  from 
the  liouse  to  the  sea,  for  several  successive  days,  I  observed  a  number 
of  calves  in  an  apple  orchard,  always  laying  together  in  the  same 
place.  As  there  was  no  water  in  the  orchard,  I  inquired  of  the  man 
in  charge  of  the  farm  if  these  calves  confined  were  not  suffering  for 
want  of  water.  He  replied  that  they  would  grow  much  faster  and  better 
without  until  winter  sets  in  ;  that  the  dew  was  sufficient ;  if  allowed 
water  they  would  feed  less.  The  owner  of  the  farm,  a  widow  lady, 
thinks  differently ;  consequently  an  argument  occurred,  and  I  said 
that  I  would  write  to  the  Farmers'  Club  for  their  opinion. 

Mr.  A.  J.  Cay  wood. — When  there  is  a  plenty  of  good  grass,  young, 
and  even  old  cattle,  will  do  well  without  water.  I  have  kept  quite  a 
number  on  a  mountain  farm  for  months  where  there  was  no  water, 
and  they  did  well.  In*  thirty  pounds  of  green  forage  there  are  twenty 
pounds  of  water. 

Dr.  J.  E,  Snodgrass. — When  prize  fighters  are  in  training  they  are 
deprived  wholly  of  whiskej^  and  to  n  great  extent  of  water.  •  In  this 
respect  we  are  tauglit  a  lesson,  and  we  ought  to  be  willing  to  receive 
it.  I  drink  very  little  water  myself,  and  then  only  at  meals.  Young 
stock  do  not  need  water,  nor  in  particular  do  sheep  ;  and  goats  seldom 
or  never  drink.  One  reason  why  cattle  drink  water  is  because  they 
have  so  much  salt.  In  like  manner  men  drink  Ayhiskey  and  use 
tobacco,  and  overload  themselves  with  poison,  then  they  want  water. 

Mr.  N.  C.  Meckel'. — Some  years  ago  Sylvester  Graham  taught  that 
we  would  be  better  ofl'  without  water,  also  that  we  should  use  no 
meat,  butter,  salt,  tea,  coffee,  or  spices  of  any  kind.  Now,  if  he  was 
correct  as  regards  man,  and  our  friends  are  correct  regarding  cattle, 
there  must  have  been  some  mistake  in  making  water  at  all. 

Dr.  J.  V.  C.  Smith. — I  knew  Dr.  Graham  personally ;  he  consci- 
entiously lived  up  to  his  theory,  and  he  should  have  lived  long,  but 
he  died  comparatively  young.  Paracelsus,  that  great  alchemist  who 
professed  to  be  able  to  perform  the  most  wonderful  cures  without 
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regard  to  kno'>vn  metliods,  and  princpially  by  a  wonderful  elixir  of 
life,  died  himself  before  lie  was  fifty,  with  a  bottle  of  his  elixir  in  his 
pocket.  Now,  as  regards  cattle  thriving  any  great  length  of  time 
without  water  it  is  impossible,  because  they  are  not  so  constructed  as 
to  be  able  to  do  so.  There  are  two,  and  only  two  animals  which  form 
an  exception  ;  these  are  the  camel  and  the  blood  leech.  I  have 
before  described  to  this  club  the  construction  of  a  camel's  stomach 
with  its  pouches  for  holdhig  water,  and  they  carry  em)ugh  in  these  to 
last  sixteen  days,  as  I  can  testify,  having  myself  traveled  in  a  caravan 
across  tlie  Arabian  deserts  this  length  of  time.  When  the  medical 
leech  is  put  on  he  fills  a  series  of  pockets  with  blood,  which  from 
time  to  time  enters  the  stomach  the  same  as  water  into  the  camel's, 
and  he  will  suck  in  blood  enough  to  sustain  life  two  years.  After 
that  he  wants  more  blood.  But  the  medical  attendant  can  strip  it 
out,  wlien  he  is  ready  for  another  meal. 

Mr.  A.  S.  Fuller. — I  keep  my  horses'  in  good  order  on  water, 
which  I  give  five  times  a  day,  and  I  feed  less  grain,  and  have  fatter 
animals  than  my  neighbors. 

Dr.  Isaac  P.  Trimble. — The  object  with  good  farmers  is  to  have 
clean,  cold  water  in  every  pasture  if  possible.  I  have  never  tried 
whether  cattle  can  live  without  water,  and  I  never  shall.  This  is  a 
subject  not  worthy  of  our  attention,  except  to  urge  the  importance  of 
having  a  plenty  of  water. 

Mr.  Ferguson. — While  cattle  are  young,  and  with  sheep,  I  have 
found  tliat  it  is  of  importance  to  have  water  in  the  pasture  in  the 
early  part  of  the  summer.  Much  depends  upon  the  food  of  the 
animal.  Juicy  roots,  as  the  beet  and  the  carrot,  will  afford  so  much 
water  that  no  supply  is  required.  I  have  found  that  calves  in  a  dry 
pasture  often  grow  faster  than  those  who  get  all  the  water  they  want. 

Mr.  P.  T.  Quinn. — My  experience  is  that  cattle  require  water 
often.  As  a  member  of  this  club  I  must  protest  against  the  cruelty 
of  recommending  the  contrary.  It  is  true  that  in  feeding  roots  cat- 
tle will  not  drink  often,  for  the  reason  that  they  get  much  in  their 
feed.  In  training  horses,  muscle  is  developed  more  if  water  is  limi- 
ted ;  but  to  produce  flesh  or  fat,  which  is  a  main  point  in  the  care  of 
animals,  water  is  an  absolute  necessity. 

Hexamee's  Peong  Hoe. 
Mr,  C.  II.  Murray,  Clay  City,  111.,  testifies  to  the  excellence  of  the 
implement  as  follows :  I  wish  you  to  say  an  additional  good  word  for 
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Hexamer's  pronged  hoe.  It  fills  a  want  among  agricultural  imple- 
ments before  unsurpassed.  For  loosening  up  the  dirt  about  grape 
vines  and  fruit  trees,  and  for  digging  all  kinds  of  root  crops,  it  has 
no  superior.  Any  one  that  works  much  in  a  garden  should  not  be 
without  one.  Let  any  one  invest  money  in  that  hoe,  and  in  a  short 
time  they  will  wonder  how  they  could  ever  get  along  without  it. 

Mr.  P.  T.  Quinn. — I  have  used  this  hoe,  and  on  light  land  I  like  it 
very  much.  It  can  be  used  with  six,  four  or  two  tines,  according  to 
the  character  of  the  work  required  of  it.  *  The  tines  can  be  taken 
out  and  keyed  in  as  easily  as  a  scythe  is  taken  from  the  snath,  and 
the  temper  and  finish  of  the  tool  is  such  that  it  lasts  a  long  time.  It 
answers  also  for  a  potato  digger,  which  it  resembles  in  appearance. 

The  Black  Cukrant. 

Mr.  George  Partise,  Ferguson's  Corners,  Tates  county,  i^.  Y, — I 
would  like  to  know  if  the  black  or  English  currant  can  be  cultivated 
profitably.     I  understand  it  is  made  into  wine  in  France. 

Mr.  A.  S.  Fuller. — Yes,  the  black  currant  is  a  profitable  fruit.  It 
will  grow  on  land  too  sandy  for  the  red  variety,  as  on  Long  Island 
and  the  pine  lands  of  New  Jersey.  It  is  rather  slower  than  the 
others,  and  comes  in  bearing  on  the  tliird  or  fourth  year,  while  the 
red  comes  into  fruit  the  second  year,  and  produces  more.  But  the 
price  of  the  black  currant  is  about  double  that  of  the  common  red. 
For  five  or  six  years  the  cidture  of  the  black  has  been  far  more  pre- 
valent. 

Much  of  the  port  wine  is  made  of  the  black  currant,  but  I  do  not 
call  anything  v^ine  unless  made  of  the  pure  juice  of  the  grape.  I 
used  to  detest  the  odor  of  this  currant;  nothing  was  so  disgusting; 
but  after  handling  it  for  a  great  length  of  time,  I  like  it  and  j)refer 
the  fruit  to  any  other.  This  is  a  taste  to  be  acquired.  "We  have  a 
great  variety  of  native  currants,  particularlj^  between  the  Mississippi 
and  the  Pacific,  whicli  should  be  cultivated  and  become  better  known. 
I  have  been  experimenting  many  years  and  hope  to  get  some  valuable 
seedlings.  Instead  of  taking  this  course,  our  nurserymen  import 
every  strange  and  unfit  thing  from  Europe,  as  though  coming  thence 
it  must  be  good. 

Mr.  P.  T.  Quinn, —  The  black  currant  docs  not  bear  as  well  as  the 
red  variety. 
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The  Walter   Grape. 

A.  J.  Caywood,  of  Poughkeepsie,  came  before  the  club  with  a 
single,  large,  fine,  ripe,  fragrant  cluster  of  this  new  variety.  It  was 
passed  from  one  seat  to  another,  but  nobody  could  taste  it.  He  asked 
the  Chair  to  give  him  a  committee  to  go  up  and  visit  his  vineyard 
and  report  on  what  they  could  see  and  taste. 

Mr.  ]Sr.  C.  Meeker. —  I  have  nothing  to  say  against  this  grape; 
indeed,  what  I  have  seen  of  it,  I  think  it  an  acquisition.  But  exhib- 
itors do  themselves  injustice  by  liaving  such  small  shows  for  speci- 
mens. It  looks  as  though  their  fruit  was  very  scarce.  It  seems  to 
me  that  the  best  way  to  prove  that  a  new  fruit  is  valuaj^le  is  to  grow 
it  for  market,  and  then  let  the  public  decide  upon  its  merits.  It  is 
taking  a  fine  sight  to  present  a  fruit  that  is  only  to  be  smelled. 

Mr.  A.  J.  Cay  wood. —  It  takes  a  long  time  to  propagate  a  new 
grape.  There  are  fifty  clusters  on  the  vine,  and  I  hesitated  a  long 
time  this  morning  before  I  picked  this  cluster,  because  I  intend  to 
take  the  whole  to  Cincinnati  to  compete  for  the  prize  for  the  best 
seedling ;  also,  to  otlier  places.  I  never  saw  so  much  mildew  on  my 
place  among  the  grapes  before,  but  the/Walter  is  unaffected. 

Mr.  E.  Williams,  Montclair,  N.  J. — On  the  Hudson  river,  at  New- 
burgh,  is  a  fruit  garden  owned  by  a  gentleman  eminently  skilled  in  all 
kinds  of  fruit.  This  grape  should  have  been  tried  on  these  grounds, 
for,  with  the  good  opinion'  of  Charles  Downing,  the  grape  would 
have  a  reputation  worth  something.  Nor  is  it  to  be  found  elsewhere. 
What  do  we  know  of  its  general  adaptability,  what  will  the  commit- 
tee know  of  its  power  to  withstand  the  various  and  trying  climates 
of  the  interior  of  centrtil  and  southern  Oliio,  Iowa,  Missouri,  and 
Kansas  ? 

Mr.  A.  J,  Caywood  said  he  did  not  ask  any  favone  of  the  commit- 
tee ;  he  would  have  them  to  condemn  or  to  praise  just  as  their  judg- 
ment should  dictate.  Nor  would  the  public  buy  if  it  was  not  good. 
It  must  stand  on  its  merits.  Mr,  Downing  knew  the  reason  why  he 
did  not  have  it  on  his  grounds,  and  others  knew  why  they  did  not 
have  it.  Mr.  Caywood  did  not  say,  but  it  was  inferred,  that  the 
reason  w^hy  it  was  kept  so  close  was  to  prevent  nui*serymen  from  get- 
ting hold  of  it  and  propagating  it. 

Prize  Tomatoes. 
A  plate  of  uncommonly  large,  smooth,  and  well-shaped  tomatoes, 
from  a  lot  exhibited  at  the  New  Haven  fair,  were  brought  before  the 
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club  by  Mr,  J,  B.  Lyman,  who  said  they  were  from  the  garden  of 
Mr,  William  Farmelee ;  and  in  conversation  with  him  he  gathered 
the  folhiwing  account  of  his  method  of  improving  this  vegetable : 

Mr,  Parmelee  lives  two  miles  from  the  center  of  the  city  of  New 
Haven,  on  a  tract  that  was  originally  a  very  hungry  land,  so  poor 
that  tlie  former  owner  had  starved  on  twenty  acres  of  it,  Mr,  P,'s 
tract  is  seventeen  acres,  and  by  deep  tillage  and  generous  manuring  he 
has  brought  it  to  a  high  condition.  He  has  had  the  greater  part  of  it 
subsoiled  two  spades  deep.  It  costs  him  $100  per  acre,  but  it  pays. 
'The  fields  thus  subsoiled  give  him  no  trouble  from  drought,  while  the 
other  parts  of  the  tract  not  thus  treated  burn  up  in  July  and  August, 
unless  the  season  is  uncommonly  wet.  The  tomatoes  shown  were 
produced  by  crossing  the  small  round  upon  the  large  red.  The  varie- 
ties were  set  out  side  by  side,  and  thus  a  tomato  uniting  the  excellences 
of  each  is  the  result.  He  does  not  manure  heavily  for  tomatoes,  and 
finds  a  sandy  soil  best  for  them.  He  fertilizes  just  around  the  plant 
to  give  rapid  growth  early  in  the  season  ;  but  in  August  he  prefers  to 
starve  the  roots  more  and  earlier  fruit  is  obtained.  He  has  been  for 
several  years  engaged  in  bringing  tlie  tomato  to  the  perfection  here 
seen.  He  uses  no  support  or  trellis  for  the  vines  and  needs  none. 
He  germinates  the  seed  in  a  hot  bed  by  the  use  of  horse  manure,  and 
transplants  to  cold  frames  where  they  stand  five  or  six  inches  apart 
and  grow  till  warm  weather.  Then  he  sets  in  the  field  three  and  a 
half,  or  four  inches  apart  each  way.  For  seed,  he  selects  the  tomatoes 
tliat  are  desirable  for  shape  and  size,  and  have  the  most  solid  fiesh. 
Nearly  all  his  fruit  is  of  the  form  and  size  of  the  specimen  exhibited, 
nine  inches  in  circumference,  regular  in  shape,  without  seams  or 
partitions,  and  firm  and  solid  when  opened.  Some  larger  tomatoes 
were  on  exhibiti(in  but  none  that  were  in  all  respects  so  fine. 

Mr.  P.  T.  Quinn. — I  have  raised  some  years  as  many  as  10,000 
baskets  of  tomatoes.  These  on  display'  are  certainly  very  fine.-  The 
mode  of  culture  adopted  by  Mr.  Parmelee  is  the  sound  method,  and 
difiers  very  little  from  that  of  other  successful  cultivators.  It  is  an 
excellent  sign  in  a  tomato  to  ripen  close  up  to  the  stem  ;  such  are 
ne.ver  hollow.  It  does  a  tomato  good  to  transplant  it.  Mr.  P.  sets 
his  nearer  together  than  most  fanners.  I  generally  place  mine  four  feet 
a])art  in  the  rows,  which  are  of  five  feet  interval, 

Mr,  Henry  Ilollister,  Mount  Lebanon,  Columbia  county,  N,  Y. — 
It  is  almost  amusing  to  see  the  varied  experience  in  tomato  growing, 
frequently  alike,  yet  much  that  is  contradictory.     Our  tomatoes  were 
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sown  in  the  middle  of  Marcli,  in  boxes,  in  the  shop.  By  1st  April, 
when  sowing  our  hot  bed,  they  were  four  inches  high ;  we  transplanted 
them  into  a  hot  bed  about  the  4th  of  April,  one  inch  apart.  They 
were  set  in  turf  land,  a  light  calcareous  loam.  The  varieties  were  the 
early  smooth,  Cedar  Hill,  Keyes'  Prolific,  and  Tilden.  Of  these  the  Til- 
den  was  the  earliest,  but  the  seed  was  of  my  own  selecting.  The  other 
three  commenced  ripening  together  ;  the  seedT  obtained  of  a  friend. 
The  early  smooth  is  like  a  large  apple,  smooth,  dark,  greenish  red, 
heavy,  and  abundant.  Cedar  Hill  is  not  free  entirely  from  roughness, 
larger  than  the  early  smooth  by  one-third ;  a  handsome  .bright  red, 
ratlier  tende]-,  but  full  of  meat ;  its  best  characteristic  is  to  ripen  up 
quick,  not  being  thoroughly  ripe  on  one  side,  and  green  on  the  other,  but 
all  ripe  and  red.  Keyes'  prolific  is  a  good  solid  tomato  ;  the  largest 
ripen  first,  in  size  like  medium  apples,  bears  well.  I  have  tried  the 
Tilden  four  years ;  have  in  creased  its  earliness  seven  days  in  that  time. 
One  thing  I  noticed  that  I  have  not  seen  mentioned  by  correspondents  ; 
the  Tilden  tomato  has  two  distinct  shades  of  color ;  one  is  bright 
red,  bordering  on  the  yellow,  or,  at  least,  not  so  deep  and  handsome 
as  the  Cedar  Ilill ;  the  other  is  a  deep  flesh  color,  like  the  old  fashioned 
beetsteak  tomato.  The  first  is  solid,  and  tough  to  the  feel ;  the  last 
is  soft,  even  beforje  fully  ripe,  not  so  heavy ;  still  they  have  the  same 
shape,  and  ripen  alike.  For  the  last  five  years  I  have  tried  to  get  the 
earliest  tomatoes  that  close  attention,  skill,  and  good  cultivation  would 
produce,  and  here,  on  the  side  of  Mount  Lebanon,  in  Columbia 
county,  1,200  feet  above  tide  water  level,  in  latitude  forty-two  degrees, 
we  seldom  fail  to  obtain  ripe  tomatoes  by  tlie  1st  of  August,  by  simple 
out  door  culture. 

Protection  foe  the  Originatoks  of  N^ew  Frfffs. 
*  Mr.  Jacob  Moore,  Pochester,  K.  Y. — The  originators  of  fruits  are 
not  protected  by  the  government,  and  consequently  they  are  witliout 
adequate  remuneration.  Are  they  not  as  much  entitled  to  i^rotection 
as  inventors  and  authors  ?  Originators  of  fruits  should  be  protected 
for  three  reasons.  First,  because  the  present  system  of  disseminating 
new  fruits  deprives  the  originator  of  a  fair  opportunity  of  profiting 
by  the  work  of  his  hands,  and  is,  therefore,  in  efiect,  a  transgression 
of  the  eighth  commandment,  namely  :  ''  Thou  shalt  not  steal."  Pro- 
tection would  stimulate  the  production  of  improved  varieties,  and 
bring  the  fruits  of  the  country  to  the  highest  degree  of  excellence. 
The  production  of  good   fruit  conduces  to  the  health,  happiness, 
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morality  and  profit  of  all  classes  of  mankind.  A  popular  fallacy  is 
the  belief  that  the  originator  of  a  valuable  new  ffuit  can  acquire  a 
fortune.  FcTcts  prove  the  contrary.  Did  the  originator  of  the  Con- 
cord grape,  the  most  widely  cultivated  variety  in  America,  profit  by 
its  production  ?  It  is  generally  thought  he  did  not.  A  certain  well 
known  hybridist  is  reputed  to  be  a  man  of  very  moderate  means.  I 
know  it  is  rmnored  that  a  certain  grape  grower  Imis  acquired  a 
large  fortune  in  the  sales  of  a  variety  produced  by  him  ;  but  I  have 
good  authority  for  believing  otherwise.  Did  the  originator  of  the 
Wilson  strawbeny  profit  by  it  ?  Certainl}'  not.  In  fact  I  have  yet 
to  learn  of  the  originator  of  any  fruit  profiting  largely  by  it.  The 
reason  is  the  competition  of  other  j^ropagators.  For  a  new  fruit, 
however  valuable,  there  is  generally  little  demand,  and  the  origina- 
tor is  obliged  to  rely  on  a  demand  for  compensation.  The  cost  of 
introduction  is  borne  by  lum,  while  others  oftentimes  reap  the  profits, 
on  account  of  having  better  facilities  for  selling  and  propagating. 
In  any  case  the  originator  ,can  only  expect  adequate  compensation 
dm'ing  the  first  two  or  three  years  of  dissemination  before  the  public 
can  fairly  test  the  variety,  thus  affording  him  no  opportunity  for 
remuneration  proportionate  to  its  value  or  the  popularity  it  may 
afterward  attain.  The  protection  of  the  government  is  necessary  to 
correct  these  evils.  All  new  fruits  could  be  tested  at  Washington, 
not  merely  to  determine  their  value,  for  this  oftentimes  depends  upon 
soil,  location,  etc.,  but  to  prevent  the  dissemination  of  the  same 
variety  under  different  names.  Patents  could  be  given  for  improved 
varieties,  but  would  require  to  be  dififerent  from  that  for  a  mechani- 
cal device,  as  the  latter  would  forjjid  purchasers  to  propagate  the 
varieties  on  their  own  grounds  for  their  OAvn  use,  without  payment 
therefor.  Such  a  patent  would  hardly  be  desirable,  as  it  might  restrict 
the  sale  of  a  new  fruit,  and  would  not  generally  be  regarded.  The 
requisite  patent  would  be  one  giving  the  originator  of  any  fruit  pro- 
pagated by  graft,  cutting,  or  runner,  the  sole  right  of  its  propa- 
gation for  sale.  It  must  be  borne  in  mind  that  it  is  not  the  public 
generally  that  deprive  the  latter  of  custom,  but  the  nurserymen.  Such 
a  patent  would  prevent  them  from  so  doing ;  they  could  not  adver- 
tise the  variety  without  purchasing  the  right  to  do  so,  and  if  they 
attempted  a  nefarious  business,  they  would  constantly  risk  detection. 
In  case  of  anything  propagated  by  seed  or  tuber,  as  the  potato  or 
grains,  for  instance,  evidently  protection  would  not  be  available.  The 
offer  of  large  premiums  by  the  general  government  might,  however, 
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induce  many  to  undertake  the  production  of  improved  varieties  of 
Bucli  things.  Their  production  certainly  ought  not  to  he  overlooked. 
The  originator  ot  the  English  Fluke  potato  benefited  England  and 
other  countries  to  an  incalculable  amount,  and  died  in  poverty,  having 
received  no  remuneration,  simply  for  the  want  of  legislation.  That 
improved  varieties  of  fruits  are  desirable  few  will  deny.  If  the  Bald- 
win, a  second  rate  apple,  and  the  tree  not  hardy  in  many  sections, 
is  the  best  apple  for  general  culture,  and  the  Concord,  a  second  rate 
grape,  although  a  hardy  vine,  is  the  best  grape  for  general  culture, 
as  a  certain  fruit  committee  have  decided,  there  is  certainly  room  for 
improvement.  There  are  almost  innumerable  varieties,  it  is  true; 
but  few  indeed  that  combine  in  the  requisite  degree  the  principal 
qualities  of  vigor,  hardiness,  productiveness,  and  excellence.  N^ature 
is  not  profuse  of  prodigies.  The  field  for  improvement  in  horticul- 
ture is  quite  as  wide  as  that  of  invention  ;  "besides  varieties  wear  out 
like  other  things,  and  new  ones  require  to  be  raised  from  seed.  Civil- 
ized nations  have  accorded  protection  to  inventors  and  authors,  and 
great  good  has  resulted  from  the  stimulus  of  such  measures. 

Yalue  of  Broom  Cokn  Seed  for  Food. 

Mr.  L.  Smith,  Cadiz,  Ohio,  inquires  as  above ;  also,  the  value  in 
comparison  with  oats. 

Mr.  N.  C.  Meeker. — -Chickens  eat  1>room  corn  seed,  and  horses  are 
said  to  thrive  on  it,  but  it  seems  rather  too  woody.  Those  who  have 
experimented  will  please  let  us  know  more.  As  a  general  thing,  an 
article  so  well  known  as  broom  corn  seed  has  no  qualities  which  are 
not  generally  known. 

Stkes'  Reveesible  Plow. 
This  invention  has  just  been  perfected,  and  a  working  specimen 
was  brought  before  the  club  by  the  inventor.  The  mould  board 
reverses  by  swinging  up  instead  of  down,  and  the  weight  is  so  bal- 
anced that  it  moves  with  great  ease.  It  works  on  level  land  as  well 
as  on  a  side  hill,  and  by  using  it  the  dead  furrow  or  sink  in  the  mid- 
dle of  each  land  is  prevented.  This  has  a  cast  iron  plow  beam,  and 
is  in  all  respects  made  strong  and  durable.     The  inventor  is  making 

them  at  Sufiield,  Connecticut. 

Adjourned. 
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September  15,  1868. 

Mr.  Nathan  C.  Ely  in  the  cliair ;  Mr.  John  W.  Chambers,  Secretary. 

Insects  —  Pbematuee  Buds. 

Mr.  J.  "W.  Staples,  JSTewbui^li,  Orange  county,  N.  Y.—  Why  do 
the  leaves  of  so  many  apple  trees  turn  brown  and  fall  this  year? 
Will  this  injure  tlie  fruit  ?  I  notice,  too,  that  dormant  buds  of  cur- 
rants and  the  Antwei-p  raspberries  are  bursting.  Can  such  buds  per- 
fect fruit  next  year  ?     Is  there  any  remedy  for  the  white  grub  ? 

The  Chair.' — Of  course,  when  the  leaves  of  fruit  trees  or  vines 
perish  the  fruit  also  must  perish. 

Dr.  Trimble.— I  suppose  this  condition  is  owing  to  the  weather, 
that  is,  the  long,  heavy  rains.  Still,  this  is  only  a  confession  of  oui* 
ignorance.  Plant  lice  often  cause  the  leaves  to  fall,  but  Ihave  not 
noticed  their  presence  or  tliat  of  any  other  kind  of  insects  to  produce 
this  result.  As  to  the  grub,  little  can  be  said,  because  I  do  not  know 
what  kind  is  referred  to.  If  it  is  the  white  grub  with  black  head, 
there  is  no  known  remedy  but  to  summer  fallow.  Some  recommend 
salt,  but  they  will  live  and  perfect  thousands  in  salt. 

Mr.  Quinn. —  When  buds  start  in  the  fall  they  cannot  bear  fruit 
the  next  year,  but  there  are  almost  always  reserved  buds  from  which 
a  partial  crop  may  be  expected. 

Inquiries  were  made  about  the  ravages  of  catterpillars,  and  Dr. 
Trimble  said  there  are  a  great  many  kinds ;  those  here  this  year 
are  not  likely  to  stay  more  than  a  year  or  so,  when  they  will  be 
followed  by  other  kinds  which  may  be  less  destructive. 

The  special  sul)ject  for  the  day  being  manures,  the  following  paper 
was  read  by  Mr.  James  A.  Whitney,  of  the  American  Artisan. 

Aktificial  Fertilizeks  and  Their  Uses. 
The  term  artificial  fertilizers,  as  commonly  employed,  is  sufficiently 
comprehensive  to  embrace  nearly  all  fertilizing  materials  other  than 
those  which,  like  barn-yard  manure,  have  been  in  immemorial  use, 
and  such  may  be  divided  into  two  great  classes ;  first,  those  which 
may  be  properly  called  manures,  inasmuch  as  they  yield  the  elements 
whicli  enter  into  the  composition  of  the  plants ;  and  second,  those 
wdiich  increase  the  productiveness  of  the  soil  by  chemical  or  mechani- 
cal action.  The  first  of  these  classes  may  be  again  divided  into  two 
others,  mineral  and  oi'ganic  manures,  and  these  latter  in  their  turn 
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may  be  the  most  conveniently  considered  under  the  two  heads  of 
those  which,  for  the  most  part,  yield  ammonia,  and  those  of  iron,  silica, 
phosphoric  acid,  snlphuric  acid,  chlorine,  and  more  rarely  manga- 
nese, iodine  and  fluorine.  All  of  these  are  generally  found  in  the 
soil  in  sufficient  quantities,  except  potash  and  phosphoric  acid.  In 
addition  to  these  the  soil  must  have  ammonia,  which  is  most  fre- 
quently deficient,  so  that,  as  a  general  rule,  effectual  manuring  means 
sim])ly  this,  the  plentiful  supplj*  of  potash,  phosphoric  acid  and  ammo- 
nia to  the  soil ;  and  any  specimen  of  the  class  of  fertilizers  of  which 
we  are  now  speaking  is  valuable  just  in  the  proportion  in  which  it 
contains  these  substances  in  a  soluble  forna.  We  say  in  a  soluble 
form ;  for  each  and  every  one  of  the  constituents  we  have  mentioned 
must  enter  the  roots  of  the  plants  dissolved  iu  water,  and  that,  too, 
in  sucli  a  minute  state  of  subdivision  that  for  every  grain  of  mineral 
matter  deposited  in  which,  owe  their  value  chiefly  to  the  phosphoric 
acid  contained  in  them;  but  it  must  be  borne  in  mind  that  it  is  very 
difficult  to  draw  the  exact  line  between  these  two  last  mentioned  varie- 
ties of  manures,  inasmuch  as  many  of  those  which  contain  the 
largest  amount  of  ammonia  possess  also  a  considerable  percent- 
age of  phosphoric  acid.  There  are  about  a  dozen  mineral  sub- 
stances which  enter  into  the  composition  of  vegetables,  and 
which,  in  some  form  or  other,  must  exist  in  the  soil  to  mahe  it 
productive  for  all  kinds  of  plants.  Tliese  are  potash,  soda,  lime, 
magnesia,  peroxyd  of  iron,  silicic  acid,  phosphoric  acid,  sulphuric 
acid,  chlorine,  and,  in  less  numerous  instances,  iodone,  fluorine  and 
manganese.  These  all  enter  the  root  spongioles  in  solution  in  water, 
and  so  dilute  is  this  solution,  that  in  order  to  enable  the  aggregate 
of  the  mineral  constituents  of  a  plant  to  enter  its  organism,  not 
less  than  two  thousand  times  its  weight  of  water  must  pass 
into  the  plant  and  be  exhaled  from  its  leaves ;  and  hence  we  see 
that  it  is  not  enough  in  estimating  the  value  of  a  fertilizer  to 
know  merely  the  quantity  of  enriching  material  that  it  contains, 
but  we  must  be  aware  as  well  of  the  comparative  facility  with 
which  these  materials  may  be  dissolved,  and  thus  brought  into 
proper  condition  to  be  absorbed  by  the  roots.  It  should  be  men- 
tioned in  this  connection  that  although  more  than  one-half  of  the 
substance  of  all  vegetable  organizations  consists  of  carbon,  which  in 
the  form  of  carbonic  acid  enters  the  plant  for  the  most  part  through 
the  leaves,  the  .carbonic  acid  generated  from  manure  applied  to  the 
soil  acts  only  a;  secondary  part  in  improving  the  land  itself,  which  it 
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may  do  by  assisting  the  water  to  better  dissolve  the  mineral  consti- 
tuents, of  which  we  will  s[)eak  further  hereafter.  To  consider  in 
succession  the  three  subdivisions  of  that  class  of  fertilizers  which 
furnish  plant  food,  we  may  speak  first  of  those  which  are  characterized 
by  their  comparative  abundance  of  ammonia,  a  substance  that  in 
solution  is  known  bj*  the  common  name  of  hartshorn,  which  was  given 
to  it  because  it  was  first  obtained  by  distilling  the  horns  of  harts  or 
deer.  It  is  obtained  most  abundantly  from  the  decomposition  of 
animal  matter ;  it  is  alkaline  in  its  nature,  and  consequently  combines 
with  acids  to  form  salts,  and  has  a  strong  affinity  for  water,  the  latter, 
at  a  temperature  of  sixty  degrees,  being  capable  of  absorbing 
ninety  times  its  volume  of  ammoniacal  gas.  The  ammonia  in  a  state 
of  solution,  being  absorbed  by  the  roots,  is  carried  upward  and 
decomposed  in  the  interior  of  the  plant,  and  contributes  to  the  forma- 
tion of  the  albuminous  matter  in  the  woody  portions,  and  in  some  plants, 
as,  for  instance,  in  peas  and  other  leguminous  ones  very  materially 
to  the  constituents  of  the  seeds.  Ammonia  may  exist  in  the  soil  in 
solution  as  just  mentioned,  or  it  may  be  in  combination  with  various 
acids,  and  consequently  in  an  inert  condition,  or  it  may  be  absorbed 
by  humns  or  vegetable  matter  in  the  soil,  which  has  a  strong  affinity 
for  it.  These  conditions  should  be  kept  in  mind  as  of  great  import- 
ance, not  onh'  with  regard  to  the  branch  of  the  snbject  of  which  we 
are  now  speaking,  but  with  reference  to  the  action  of  lime,  potash 
and  other  strong  alkaline  agents  which  .we  shall  have  occasion  to 
mention  further  on.  For  practical  purposes  artificial  ammoniacal 
manures  may  be  classed  as  guano,  too  well  known  to  require  minute 
description  here,  and  divided  by  agriculturists  into  ammoniated  and 
phosphatic  guano,  according  as  the  ammonia  or  phosphoric  acid  pre- 
ponderates in  its  composition.  The  materials  resulting  from  the 
composting  of  animal  matter  with  snbstances  capable  of  absorbing 
or  neutralizing  their  ammonia,  as  in  the  so  called  poudrettes,  and  the 
products  obtained  by  tho  combination  of  other  substances  with  the 
ammoniacal  liqnors  produced  in  various  manufacturing  processes, 
amono-  which  may  be  named  the  chemical  compound  sulphate  of 
ammonia,  which  has  been  stated  to  have  been  employed  in  England 
with  considerable  success.  The  value  of  each  and  all  of  these,  from 
the  standpoint  from  which  we  are  now  looking,  must  be  estimated 
according  to  their  relative  proportions  of  ammonia  and  the  readiness 
with  which  the  same  may  be  brought  into  a  state  of  solution  in  the 
soil.     Guano  has  been  used  as  a  fertilizer  in  Peru  from  the  earliest 
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periods  of  which  the  Aztec  traditions  tell,  but  was  first 
introduced  into  England  in  1840,  and  into  this  country  about 
the  same  time,  or  a  little  later;  it  owes  its  highly  concen- 
trated manurial  virtues  to  the  highly  organized  nature  of  the 
fish  which  constitute  the  food  of  sea  birds,  and  the  rapidity  of 
action  is  due  to  the  great  solubility  of  its  constituents  in  water.  The 
quality  even  of  pure  guano  raries  greatly  according  to  the  region 
from  which  it  is  brought ;  that  known  as  Peruvian,  which  comes  from 
a  dry  locality,  c-ontaining  as  much  as  eighteen  per  cent  of  ammonia, 
while  that  from  locaKties  subject  to  almost  perpetual  rain,  and  which 
has  had  a  considerable  proportion  of  its  most  valuable  constituents 
washed  away,  has  its  worth  diminished  in  proportion.  Guanos,  espe- 
cially those  containing  the  most  ammonia,  exert  their  most  beneficial 
action  in  hastening  the  growth  of  the  young  plant  and  in  encouraging 
a  great  expanse  of  foliage  and  growth  of  stem,  which,  by  adding  to 
the  jjower  of  the  plant  to  absorb  carbonic  acid  from  the  air,  quick- 
ens and  increases  the  development  of  the  plant,  so  that,  as  in  the  case 
of  turnips,  the  period  during  which  it  is  liable  to  be  attacked  by 
insects  is  shortened,  and  more  than  this,  the  time  of  ripening  is  often 
materially  advanced  ;  a  matter  of  importance  in  many  portions  of  our 
own  country,  where  the  crops  are  liable  to  be  nipped  by  early  frosts. 
It  is  necessary,  furthermore,  in  order  to  secure  the  most  efiicacious 
results  from  the  emplojniient  of  guano,  that  it  should  be  applied  at 
those  periods  which  may  be  characterized  as  tolerably  moist  and  cool^ 
and  upon  soils  somewhat  heavy  and  capable  of  retaining  moisture ; 
for,  in  this  case,  the  ammonia  dissolved  in  water  will  be  retained  in 
the  soil  until  absorbed  by  the  roots  of  the  plants ;  while  on  the  other 
hand,  if  the  soil  be  loose  and  porous,  the  soluble  parts  of  the  fer- 
tilizer mny  be  washed  downward  by  rains  out  of  reach  of  the 
plants,  or  if  tlie  weather  be  dry  and  hot  and  the  quantities 
of  humus  in  the  soil  be  limited  a  portion  of  the  ammonia 
may  be  volatilized  and  dissipated  in  the  air.  We  have  seen 
that  guano  has  an  especial  eflect  upon  plants  in  the  early  stage 
of  the  growth,  but  the  seeds  of  all  vegetation  contain  a  much 
larger  proportion  of  phosphoric  acid  than  the  leaves  and  the  stems. 
A  large  part  of  this  may  be  derived  from  the  guano,  particularly  when 
phosphatic  guano  is  employed ;  but  it  is  found  good  in  practice  to 
assist  the  ripening  of  the  plants,  especially  of  leguminous  ones,  by  an 
application  of  more  decidedly  phosphatic  manure,  as  will  more  fully 
ap])ear  when  we  come  to  speak  of  supei^jhosphates  and  the  like.. 
[IxsT.]  23 
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Furthermore,  as  the  constituents  of  p;uano  are  very  sohible,  and  act 
rapidly  upon  vegetation,  it  follows  that  their  action  is  limited  in 
duration,  and  for  this  reason  it  is  best  to  combine  the  use  of  guano 
with  barn-yard  manure ;  one-half  the  quantity  of  the  latter  combined 
with  an  equivalent  of  guano  being  but  a  trifle  less  efHcient  in  imme- 
diate effect  than  if  guano  alone  wwe  used,  and  at  the  same  time 
continuing  to  show  results  upon  the  crops  for  a  longer  period,     Next 
in  importance  to  the  guano,  and  much  more  artificial  in  their  nature, 
are  the  so-called  poudrettes,  made  by  combining  the  night-soil  of 
cities  with  materials  capable  of  absorbing  or  neutralizing  the  ammonia 
in  or  resulting  therefrom.    Like  guano,  these  compounds  vary  greatly 
in  value,  the  difference  arising  from  the  greater  or  less  degree  to 
which  their  ammonia  has  been  fixed.     They  may  be  considered  as 
inferior  to  guano  in  the  proportion  of  phosphatic  matter,  and  may  be 
employed  in  the  same  manufir  as  the  ammoniacal  guano,  care  being 
taken,  as  in  the  use  of  the  latter,  to  apply  the  poudrette  either  just 
before  or  during  the  rain,  in  order  that  its  virtues  may  be  carried  into 
the  earth,  and  not  dissipated  in  the  air.    With  regard  to  the  adul- 
teration  of  both   of  these  varieties  of  fertilizers,  it   may  be   said 
that  with  guano  the  sophisticated  article  is  so  often  made  to  resemble 
the  pure  substance  that  an  inexperienced  person  cannot  be  expected 
to  know  the  difference,  and  the  fraud  can  only  be  detected  b}^  an 
analysis  by  a  competent  chemist.    "With  poudrette  the  very  process  of 
manufacture  affords  opportunities  for  adulteration  with  infertilizing 
materials,  and  the  test  just  named  is  the  only  one  that  can  be  relied 
upon  as  a  true  index  of  its  value.     In  addition  to  the  two  varieties  of 
artificial  ammoniated  fertilizers  which  we  have  just  considered,  and 
belonging  to  the  same  class  therewith,  may  be  named  the  products 
resulting  from  the  composting  with  other  materials  of  the  blood  from 
slaughter  houses,  the  refuse  hair  from  tanneries,  and  in  general  any 
animal  orjiitrogenized  substances ;  but  the  most  notable  example  of 
this  class  remaining  for  consideration  is  probably  the  so-called  fislr 
guano,  which  is  simply  the  refuse  or  pomace  left  after  the  expression 
of  oil  from  the  fish  called  moss  bunkers,  on  the  Atlantic  coast.     The 
tissues  of  fish  are  believed  to  contain  a  larger  proportion  of  phosphorus 
than  other  flesh ;  arid  the  presence  of  the  fish  bones  in  the  material 
just  indicated,  add  an  increased  proportion  of  phosphoric  acid,  which, 
with  the  ammonia  resulting  from  the  decomposition  of  the  tissues, 
must  in  the  very  nature  of  things  constitute  a  very  valuable  manure, 
j)rovided  it  is  put  into  the  market  without  adulteration.     It  is  not, 
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however,  as  valuable  as  a  good  grade  of  guano.     It  may  be  used  in 
mucli  the  same  manner  as  guano,  except  that  being  less  soluble  in  its 
nature,  it  will  not  be  carried  readily  into  the  ground  by  rain   or 
moisture,   and   should   consequently  be  well  incorporated  into  the 
ground  ;  for  the  same  reason  it  may  be  found  somewhat  slower  in  its 
action  than  guano,  and  proportionately  more  lasting  in  its  effects.     It 
may  be  mentioned  in  this   connection,   that  in   England  fish  have 
been  employed  as  manure  in  considerable  quantities.     The  kind  most 
extensively  employed  is  the  sprat,  which  is  canglit  in  immense  quan- 
tities on  the  coast  of  Xorfolk,  and  is  prhicipally  applied  in  the  cul- 
ture  of  turnips.      A   chemical    analysis    of  this   fish    gives    their 
composition  as  sixty-four  and  six-tenths  per   cent  of  water,  thirty- 
three  and  three-tenths  per  cent  of  organic   or  nitrogenized  matter 
capable  of  yielding  ammonia,  and  two  and   one-tenth  per  cent   of 
potash  and  other  mineral  salts.     "VVe  may  now  turn  to  the  considera- 
tion of  the  phosphatic  fertilizers,  among  which  guano,  already  dis- 
cussed, may  be  said  to  occupy  a  middle  rank,  its  phosphoric  acid,  as 
has  been  mentioned,  in  some  cases  being  in  excess   of  its  ammonia  ; 
but  this  substance  needs  no  further  mention  here,  other  than  that  its 
phosphoric  acid,  in  proportion  to  its  quantity,  acts  in  the  same  man- 
ner as  the  so-called  phosphates  and  superphosphates,  of  which  we  are 
about  to  treat.     Phosphorus,  which  constitutes  the  base  of  the  phos- 
phoric acid,  so  essential  to  the  growth  of  vegetation,  is  one  of  the 
elementary  substances,  and  occurs   primarily  in  the  granite  rocks. 
As  the  rocks  are  worn  and  disintegrated  in  the  formation  of  soil,  the 
phosphorus,  in  combination  with  oxygen  and  constituting  the  phos- 
phoric acid  just  mentioned,  is  liberated  and,  in  solution  in  water,  is 
carried  into  the  structure  of  plants,  entering  more  particularly  into 
the  composition  of  the  seeds,  which  frequently  contain  from  thirty 
to  thirty-five  per  cent.    When  the  plants  are  eaten  by  animals   the 
phosphoric  acid  is  deposited,  to  a  slight  extent,  in  their  flesh,  but  in 
large  quantities  in  their  bones  and  cartilaginous  structure,  where  it 
exists  in  combination  with  lime  as  the  phosphate  of  lime.     For  all 
practical  purposes,  whether  manurial  or  other,  for  which  this  sub- 
stance is  employed  in  arts,  and  in  industries,  it  is  obtained  from  such 
animal  organisms.     Tlie  latter  are  often  thousands  of  years  old,  as 
in   the  case   of    the   fossil   remains   found   in   the   crag  formation 
and   in   the    green   sand-stone    in   the    south  of  England    and   in 
many  parts  of   our  own   country.     These  consist   in  the   remains 
of  bones    of    sharks    and    whales    and    great    lizards,   which  are 
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fractured  and  -worn  by  rolling  under  tlie  waves  of  seas  that  once 
swelled  where  the   dry  land  now  lies.     Phosphoric  acid  exists  in . 
abundance  in  these  deposits,  but  in  various  degrees  of  solubility  ;  for 
we  find  that  those  in  the  so-called  crag  formation  are  very  hard,  so 
that  they  must  .J>e  crushed  by  strong  machineiy  made  especially  for 
the  purpose,  and  then  treated  with  sulphuric  acid  before  they  are  fit 
for  use.     On  the  other  hand,  the  fossils  which  are  found,  but  in  less 
abundance,  in  the  green  sand,  may  be  made  sufficiently  fine  by  com- 
mon machinery,  and  need  no  chemical  treatment  to  render  the  phos- 
phates soluble  in  the  soil.     As  a  special   manure  these  last  named 
fossils  are  said  to  be  particularly  adapted  to  the  culture  of  hops ;  and 
one  parish  in  England  is  noted  for  its  excellent  growth  of  this  crop, 
which  is  ascribed  to  the  presence  of  this  kind  of  organic  remains  in 
the  soil ;  and  a  fair  inference  from  this  would  be,  that  any  preparation 
of  phosphate  of  lime  would  be  found  advantageous  in  the  culture  of 
the  hops,  which  it  may  be  mentioned  is  now  treated  principally  with 
barn-yard  manure,  and  in  some  cases  with  lime,  the  use  of  the  latter 
except  in- alluvial  or  upon  very  moist,  clay  soil,  in  many  cases  doing 
much  more  harm  than  good.  The  fossil  phosphates,  although  capable,  as 
just  explained,  of  very  efficient  application,  constitute  only  a  small  por- 
tion of  the  phosphates  employed  in   agi'iculture,  and  may,  upon  the 
whole,  be  considered  inferior  in  value  to  that  existing  in  the  common 
form  of  bones.     It  is  now  upwards  of  half  a  century  since  bones, 
broken    into  pieces    with   hammers,  were  first    applied  as  manure 
in    the   west    of    England,    great    quantities    in    this    form    being 
required    for    a    comparatively   small    area,    but    showing    benefi- 
cial results  many  years   after   their    application ;   but  it   was   soon 
found  more  advantageous  to  grind  them  to  a  coarse  powder  in  mills, 
for  in  this  case  a  smaller  quantity  would,  as  far  as  immediate  results 
are  concerned,  yield  as  good  results,  the  usual  plan  being  to  apply 
from  sixteen  to  twenty  bushels  per  acre  for  turnips,  for  which  the 
use  of  bones  has  been  found  beneficial  in  the  extreme.     This  method 
of  powdering  the,  bones  continued  in  universal  use  until  Liebig's  dis- 
covery of  superphosphate,  which,  as  being  the  most  approved  vehicle 
for  supplying  phosphoric  acid  to  the  soil,  merits  an  extended  expla- 
nation of  its  composition,  manufacture  and  uses.     We  have  already 
seen  that  the  phosphoric  acid  from  the  plants  «aten  by  the  animals  is 
for  the  most  part  stored  up  in  the  bones  of  the  latter,  where,  in  com- 
bination with  lime,  it  forms  the  principal  part  of  their  inorganic  or 
earthy  portion.      The  ])liosphoric  acid   and  lime  together  consti- 
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tute  phosphate  of  lime,  which  consists  of  definite  proportions  of  tlie 
acid  and  lime.  In  this  form  the  acid  is  moderately  soluble,  and  may 
be  absorbed  by  the  roots  of  plants  with  considerable  readiness.  It  is 
fomid,  howev^er,  that  if  we  dissolve  the  bones  in  sulphuric  acid  or  oil 
of  vitriol,  that  the  sulphuric  acid  unites  with  two-thirds  of  the  lime, 
driving  out  the  phosphoric  acid  therefrom  into  the  other  third  of  the 
lime,  which,  with  this  triple  portion  of  the  phosphoric  acid,  consti- 
tutes superphosphates.  By  this  means  the  whole  of  the  phosphoric 
acid  is  made  immediately  soluble  and  consequently  acts  very  quickly 
upon  the  plants.  Its  effects  are,  indeed,  so  rapid  that  in  practice  it 
is  better  not  to  convert  the  bones  wholly  into  superphosphate,  as 
otherwise  the  effect  would  be  too  powerful  at  the  beginning 
of  the  season  when  ammonia  is  most  required,  but  would  be 
almost  spent  at  the  end,  when  the  formation  or  ripening  of 
the  seed  demands  the  greatest  supply  of  phosphoric  acid.  About 
one  pound  of  sulphuric  acid  to  two  pounds  of  bones  will  generally 
be  found  the  most  proper'  proportions  in  making  superphosphate, 
but  the  quantity  of  sulphuric  acid  may  be'  diminished  or 
increased  according  as  the  fertilizer  is  desired  to  exert  a  more  or  less 
rapid  effect  upon  the  plant.  The  best  way  for  the  farmer  to  obtain 
superphosphate  is  to  make  it  himself,  inasmuch  as  the  process  is  sim- 
ple, and  requires  but  little  skill,  and  when  carried  out  under  his  own 
eye  yields  a  manure  of  the  value  of  which  he  may  be  sure  ;  while,  on 
the  other  hand,  there  is  no  guarantee  but  the  statement  of  the  vender 
that  the  purchased  article  has  not  been  adulterated.  Superphosphate 
has,  indeed,  like  bone  dust,  so-called,  guano  and  other  artificial  fertili- 
zers, been  notoriously  a  subject  of  common  adulteration  with  com- 
paratively worthless  substances,  which  even  a  chemical  analysis, 
unless  conducted  with  the  greatest  care,  will  not  always  fully  expose ; 
for  a  manure  may,  by  analysis,  indicate  a  large  percentage  of  phos- 
phate, and  yet  this  latter  may  be  in  a  condition  in  which  the  plant 
roots  are  unable  to  lay  hold  of  it.  It  has  sometimes  happened  that 
so  termed  phosphate  has  been  put  in  the  market  which  did  not  con- 
tain a  particle  of  soluble  phosphoric  acid.  As  just  explained,  the 
superphosphate  is  very  soluble,  and  consequently  acts  with  such 
rapidity  that  it  is  expended  the  first  season ;  hence  when  it  is  desired 
to  secure  more  permanent  effects,  bone  meal  should  be  used  instead, 
as  being  less  soluble  and  of  course  less  quickly  taken  up  by  the 
plants.  With  regard  to  the  quantity  to  be  used  per  acre,  no 
general    rule  •  can    be  laid    down    for    this ;    to    secure    the    best 
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results,  It  must  vary  with  the  character   of  the  soil,  aud  the  kind 
of    crop,   and    a    consideration    of    all    these    would    extend    this 
paper  far   beyond   due    limits.      To   turn   now   to  the    remaining 
subdivision  of  our  subject,  we  i\iay  speak  briefly  of  the  mineral  ferti- 
lizers ;   and  although  this  may  be  said  to  include  many  different 
substances  which,  like  nitrate  of  soda  and  sulphate  of  magnesia,  have 
been  used  on  a  small  or  moderate  scale  with  good  results,  and  othei-s 
more  widely  used,  like  gypsum  and  the  like,  it  must  here  suifice  to 
consider  only  the  two  most  important  substances  belonging  to  the 
class :  Lime  and  potash.     The  first  of  these,  in  the  great  majority  of 
cases,  can  scarcely  be  termed  a  manure,  inasmuch  as  most  plants, 
especially  the  cereals,  contain  but  a  comparatively  small  portion  of 
lime,  and  the  great  majority  of  soils  possess  a  sufficient  proportion  of 
this  mineral  to  supply  the  wants  of  the  crops  grown  upon  them. 
There  are,  however,  a  few  plants  which  require  lime  in  comparatively 
great  proportions  in  the  soil,  as  for  instance  in  the  leguminous  plants, 
peas,  beans,  etc.     Lime  in  these  often  constituting  thirty  per  cent  of 
their  ash,  it  may  sometimes  occur  that  these  crops  are  planted  on  soils 
which  do  not  contain  the  requisite  quantity  of  lime ;  and  the  latter 
when  applied  thereto  might  be  classed  as  a  manure,  inasmuch  as  in 
such  instances  it  would  contribute  directly  to  the  sustenance  of  the 
plant.     In  these  cases  the  lime  may  be  applied  in  the  simple  state  of 
the  slacked  carbonate,  or,  what  is  l^etter,  in  the  form  of  gypsum,  which 
is  supposed  to  possess,  in  addition  to  its  power  of  contributing  lime  to 
the  plant,  the  valuable  property  of  absorbing  or  fixing  ammonia, 
which  accounts  for  its  great  efficiency  when  applied  as  a  top  dressing 
for  clover.      Aside  from  its  exceptional  action  in  thus  aiding  the 
nutrition  of  vegetation,  the  action  of  lime  in  ameliorating  the  con- 
dition of  the  soil  is  both  chemical   and  mechanical  ;   chemical  in 
breaking  down  and  reducing  to  othei*  forms  and  combinations  the 
elements  of  the  soil,  and  mechanical  in  changing  tlieir  texture.    Lime 
has  been  used  in  English  husbandry  for  more  than  a  hundred  years, 
and  in  some  parts   of  Great .  Britain   it  has   been  the  ])ractice  to 
lime  the  land  once  in  twelve   years,  at   the   rate   of  from  120  to 
200  bushels  per  acre  ;   but  it  is  found  much  better  to  apply  smaller 
quantities   at   shorter   intervals,   and   in   this   country,  as   in   Eng- 
land, its  use  will  be   found  most  profitable  upon  wet  and  boggy 
land,  upon  that  recently  drained,  and  upon  the  low  alluvial  flats  bj 
streams  and  .rivers.     The  reason  of  its  great  efficiency  in  these  cases 
may  be  thus  explained.     All  soils  of  the  character  indicated  contain 
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a  large  quantity  of  decaying  organic  matter,  the  decomposition  of 
wliicli  produces  various  acids  wliicli  are  hurtful  to  vegetation.     Lime 
neutralizes  these  acids,  and  consequently  sweetens  and  warms  the 
ground,  and  thus  fits  it  for  the  better  growth  of  plants ;  and  more 
than   this,  tliese   acids  very  frequently  exist   in   combination   with 
ammonia,  and  lime,  being  the  stronger  alkali,  expels  the  ammonia, 
wliich,  being  lield  in  solution  in  the  moist  soil,  is  more  readily  absorbed 
by  the  plant  roots.     Lime  also  acts  upon  the  organic  constituents  of 
the  soil,  as  is  seen  more  especially  in  peat  soils,  in  which  the  vege- 
table remains  frequently  exist  to  an  excessive  and  injurious  degree, 
the  lime  in  tliis  manure  changing  the  structure  of  the  soil  and  render- 
ing it  more  capable  of  retaining  moisture  and  heat,  and  consequently 
greatly  facilitating  the  growth  and  development  of  plants.     In  closing 
our  remarks  on  this  fertilizing  agent,  we  would  urge  the  farmer  to 
always  bear  in  mind  the  property  of  lime,  hereinbefore  adverted  to, 
of  displacing  ammonia  from  its  combinations ;.  for  it  frequently  hap- 
pens that  the  husbandman,  knowing  that  barn-yard  manure  and  lime 
are  botli  good,  thinks  to  make  them  both  better  by  mixing  them,  and 
is   much  surprised   to   find   the    ammonia   driven  off,   the   manure 
spoiled,  and  the  lime  no  better.     In  such  a  case  the   lime  simply 
displaces  from  its  combinations    the    ammonia,  which    then   passes 
into    the    air   in    a   gaseous    form    and    is   lost.     A  stronger  appre- 
ciation  of  simple   scientific    truths    like  these   would   often    lead 
to    great    economy,    and    to   profitable    results    in    the    manifold 
processes  involved  in  properly  tilling  and  enriching  tlie  ground.     Of 
potash,  the  last  fertilizer  of  which  we  propose  to  treat  in  this  paper, 
we  make  but  brief  remark,  although  it  constitutes  one  of  the  most 
essential  constituents  of  a  fertile  soil,  and  one  of  the  most  important 
of  all  the  fertilizing  agents  within  reach  of  the  agriculturist.     In 
many  plants  it  constitutes  more  than  one-half  of  their  ash,  and  in 
most  at  least  one- third.     In  neutralizing  acids  in  the  soil  and  in  the 
liberation  of  ammonia, it  acts  in  the  same  manner  as  lime;  but  when 
it  is  desired  to  simply  eftect  these  last  mentioned  objects,  the  latter 
should  be  used  as  being  cheaper,  and  potash,  generally  available  iu 
the  form  of  ashes,  should  be  applied  as  a  manure,  using  the  word  in 
its  strictest  sense,  to  indicate  a  substance  that  contributes  directly  to 
building   up  the   structure  of  the  plants.      But  considerable   care 
should  be  exercised  in  the  use  of  ashes ;  and  they  should  never,  as  is- 
the  practice  with  some  in  manuring  corn  in  the  hill,  be  mixed  with 
guano,  or  the  refuse  of  the  hen-roost,  inasmuch  as  the  first  rain  that 
dissolves  them  will  cause  the  potash  to  displace  the  ammonia,  in  the- 
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same  maimer  tliat  lime  displaces  it  from  barn-yard  manure  and  simi- 
lar manures,  as  we  have  just  mentioned ;  and  although  the  potash  of 
the  ashes  and  the  phosphoric  acid  of  the  guano  or  the  like,  would  he 
left  to  benefit  the  plant,  the  ammonia  would  be  dissipated  and  lost, 
and  the  value  of  the  fertilizer  depreciated.  Analogous  to  potash  in 
its  action  is  soda,  which,  however,  with  a  few  exceptions  to  the  rule, 
enters  but  slightly  into  the  composition  of  plants,  and  ma}"  generally 
be  replaced  to  a  great  extent  by  potash.  Turnips  and  mangold- 
wurtzel,  however,  i-equire  a  comparatively  large  amount  of  soda,  the 
ash  of  the  former  containing  upwards  of  twenty-eight  per  cent,  and  of 
tlje  latter  a  nearly  equal  amount.  This  may  be  most  conveniently 
applied  to  the  soil  when  required  in  the  form  of  common  salt.  We  have 
thus  treated  in  a  general  manner  of  "  Artificial  Fertilizers  and  their 
Uses ;"  but  the  limits  prescribed  for  a  paper  of  this  kind  have  prevented 
us  from  touching  uj^on  many  things,  a  knowledge  of  which  is  essential 
to  a  full  understanding  of  the  subject  or  a  just  recognition  of  its 
importance.  For  instance,  the  changes  resulting  in  the  mechanical 
structure  of  a  soil  from  drainage,  the  relative  capacity  of  the  same 
for  the  retention  of  moisture,  and  even  its  color,  as  enabling  it  to 
absorb  and  retain  heat  to  a  greater  or  less  degree,  all  affect  to  the 
same  extent  the  value  and  action  of  manurial  agents  when  applied 
thereto ;  yet  each  one  of  these  would  require  as  much  space  for  full 
consideration  as  has  been  allotted  to  this  essay.  There  is,  indeed,  no 
limit  to  the  subject,  and  there  is  no  subject  of  more  real  interest  to 
the  student  of  science  or  the  searcher  into  the  mysteries  of  nature's 
ways.  We  know,  of  course,  that  there  is  little  romance  in 
this  topic  of  wdiich  we  have  tried  to  treat.  The  most  active 
imagination  can  scarcely  detect  one  trace  of  poetry  in  a  pile  of  hen 
roost  refuse,  and  aesthetic  taste  can  have  but  little  exercise  in  contem- 
plation of  a  barrel  of  guano.  No  halo  of  glory  clothes  Avith  lambent 
light  a  cart  load  of  powdered  bones,  and  no  pathos  may  be  evolved 
from  a  sack  of  crushed  and  decaying  fish.  But  yet,  when  we 
see  this  foul  offal  sink  into  the  soil,  and,  under  the  action  of  the 
rain  and  the  heat  and  the  liglit  from  heaven,  slowly  separate  into 
elements  that  pass  into  the  thread-like  rootlets,  and  into  the  tremulous 
leaves,  so  that  from  them,  atom  by  atom  are  built  up  the  blades  of  grass 
that  give  nourishment  to  the  beasts  of  the  field,  and  the  bearded  grain 
that  makes  bread  for  the  sons  and  daughters  of  earth,  and  the  tall  trees 
whose  fuel  yields  light  and  warmth  to  hearth  stones  of  happy 
homes,  we  may  well  ponder  in  amazement  at  the  transformation,  and 
(believe  it  to  be  but  a  new  illustration  of  the  moral  hidden  in  tiie  old 
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heathen  legend,  of  the  phoenix  that  rose,  radiant  and  bright  from  the 
dark  ashes  of  its  funeral  pile,  and  another  proof  of  the  truth  of  the 
Baying,  that  we  may  find  sermons  in  the  commonest  objects  before  us, 
and  good  in  everytliing. 

Dr.  J.  Y.  C.  Smith. — Mr.  Chairman  :  I  rise  to  express  my  gratitude 
to  the  author  of  this  paper.  I  have  followed  him  through  his  able 
and  exhaustive  account  of  the  chemistry  of  manures,  and  I  know  he 
has  inade  a  valuable  contribution  to  the  science  of  agriculture.  Few 
that  have  not  tried  it  are  aware  of  the  time  and  study  required 
to  prepare  such  a  paper,  and  I  move  the  club  tliat  we  tender 
Mr.  Whitney  our  thanks,  and  request  of  the  author  a  copy  of  his 
essay  for  publication  in  the  annual  report  of  the  Society. 

The  motion  was  seconded  in  some  appreciative  remarks  from  Mr. 
P.  T.  Quinn,  and  the  motioil  passed  by  a  unanimous  vote. 

TuE  ISTew  Fabric  Plant  —  The  Ramie. 

Mr.  Gregory  stated  that  having  lived  in  the  south  he  had  learned 
something  of  this  prospective  new  staple.  It  is  a  native  of  the  Island 
of  Java  in  the  East  Indies,  and  has  been  cultivated  since  the  war  in 
the  southern  parts  of  the  cotton  States.  First  it  was  brought  to 
Cuba,  then  to  Mexico,  then  to  Louisiana,  where  it  is  now  grown  in 
large  fields.  It  is  similar  to  the  large  stinging  nettle,  and  resembles 
the  hydranga,  without  the  flower.  Planted  like  corn  it  fills  the 
ground  with  roots,  which  may  be  taken  for  layers  ;  it  suckers  much, 
and  it  is  thought  it  may  be  propagated  from  eyes.  The  yield  is  four 
times  as  much  as  cotton.  Tlie  whole  stalk  is  used,  and  the  quality 
is  equal  in  its  fabric  to  Sea  Island  cotton,  which  it  is  alleged  it  will 
supersede. 

Grindstone  for  Mowing  Machines. 

Mr.  D.  W.  Ayres,  Chicago,  111.,  showed  a  small  emery  wheel  of 
conical  shape.  This  is  made  to  revolve  rapidly  by  proper  gear,  and 
is  held  on  the  bend  of  the  teeth  of  the  cutter  bar.  They  can  thus 
be  sharpened  in  the  field  without  removing  a  bolt. 

Goodwin's  Strawberry  Trimmer. 
Mr.  W.  C.  Goodwin,  Hampden,  Conn.,  showed  a  cultivator  with 
spur  and  wheel  attached  so  as  to  cut  strawberry  runners,  and  at  the 
same  time  clear  out  the  weeds  between  the  rows.  It  was  referred  to 
a  committee  who  will  make  trial  of  it  at  the  Xew  Jersey  State  fair, 
on  the  29th  inst.     Its  retail  price  is  §10. 
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Patent  Corks  for  Horse  Shoes, 
Invented  by  Dr.  Jlubbard,  New  York  city.  These  are  for  the  toes 
and  heels,  are  made  separate,  and  can  be  put  on  or  removed  while 
the  shoe  is  fast.  They  are  fastened  M'ith  screws,  and  can  be  made 
for  a  few  cents  each.  It  is  required  that  the  shoe  be  made  first,  so 
as  to  lit  the  corks. 

Mr.  T.  Cavanach. — It  will  be  difficult  to  get  blacksmiths  to  use 
them,  and  besides  they  cost  too  much. 

Mr.  A.  S.  Fuller. — The  corks  on  common  shoes  last  long  enough, 
and  a  ^hoe  must  be  taken  off  every  four  or  six  weeks,  because  the 
hoof  grows  over  it.  On  city  pavements  the  device  might  be  of  ser- 
vice, but  in  j;he  country  I  cannot  see  that  it  will  be  of  much  value. 

Mr.  Allen, — I  have  traveled  many  thousand  miles,  and  often 
have  seen  times  when  I  would  have  been  glad  to  have  such  corks 
that  the  team  might  get  up  hills.  Those  who  have  been  obliged  to 
start  a  team  on  the  run  up  a  rocky  or  slippery  hill  \\\\\  imderstand 
this. 

The  Citrculio. 

At  a  regular  meeting  of  the  fruit  growers  of  Alton,  Illinois,  the 
proceedings  of  which  are  sent  to  us,  Dr.  Hull,  one  of  the  most  care- 
ful cultivators  in  this  or  any  other  country,  made  the  following 
remarks,  which  should  be  indelibly  impressed  upon  the  minds  of  all 
who  have  orchards.  There  are  other  insect  enemies,  perhaps  thou- 
sands of  them,  which  must  be  fought  or  we  shall  have  no  fruit : 

I  say,  and  have  often  said,  that  as  we  cultivate  fruit,  we  also  culti- 
vate insects.  I  have  traveled  considerably  this  season,  and  find  the 
peaches  generally  destroyed,  also  the  apple,  pear  and  plum.  Tlie 
curculio  is  sweeping  everything  before  him ;  unless  we  wake  up,  he 
will  consume  our  suljstance.  Are  we  to  sit  idly  by  and  let  them 
breed  as  lice  breed  on  children,  and  not  raise  a  finger  to  prevent 
them?  Nine-tenths  of  the  horticulturists  have  not  enero-y  enouo;]i  to 
fight  them;  we  must  all  Avake  up,  or  they  will  consume  us.  If  we 
all  go  to  wor'-,  we  can  keep  them  under,  but  for  one  man  to  do  it, 
Burrounded  by  neighbors  who  will  not  fight  them,  is  of  no  use.  Wlien 
tlie  thermometer  is  at  seventy  they  will  fly  in  on  him,  and  it  is 
impossible  to  catch  them.  I  once  caught  sixty  and  painted  them, 
and  carried  them  to  a  neighboi-'s.  I  caught  many  of  them  again  on 
my  own  place,  showing  that  they  will  fly.  We  must  look  this  matter 
square  in  the  face ;  we  can't  dodge  it  if  we  would.     It  has  resolved  itself 
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down  to  tlie  simple  point  of  figlit  or  no  fruit.  You  can't  show  me 
an  orchard  in  this  eection  where  they  had  peaches  last  year  and  will 
have  any  this.  There  is  no  possibility  of  southern  Illinois,  or  our- 
selves, having  a  crop  next  year.  I  am  getting  discouraged.  Persever- 
ance and  energy,  will  save  us ;  nothing  else  will.  I  remember  the 
time  when,  in  this  neighborhood,  a  man  would  have  been  kicked  out 
of  society  if  seen  with  his  boots  blacked.  I  hope  to  see  the  time 
when  he  will  meet  the  same  treatment  should  he  harbor  curculios. 

Americais^  Wood  Peeserving   Com'pant. 

■  The  agent  exhibited  various  specimens  of  larch,  pine  and  other 
wood  saturated  by  a  new  process  understood  to  be  of  resin,  or  some- 
thing similar,  giving  the  wood  density  and  a  fine  color.  The  process 
is  said  to  be  carried  on  at  a  small  cost,  and  if  it  is  what  is  claimed,  it 
must  be  of  great  value  to  the  country.  Further  information  is  to  be 
given  next  week,  on  which  occasion  J.  B.  Lyman  is  to  read  a  paper 
on  tbe  destruction  of  our  forests. 

Isabella  grapes,  grown  b}'  Mr.  P.  L.  Pell,  Esopus,  N.  Y.,  were 
exhibited,  ripened  by  a  new  process,  ten  days  in  advance  of  the 
season. 

Mr.  A.  S.  Fuller. —  This  is  probably  by  ringing  the  bark  which  is 
not  new,  nor  are  the  grapes  ripened,  for  they  are  congested  with  a 
species  of  dropsy. 

Adjourned. 


September  23,  1868. 

Mr.  Nathan  C.  Ely  in  the  chair;  Mr.  John  W.  Chambers,  Secretary. 

Tomatoes. 

Mr.  Isaac  Hunting,  Pine  Plains,  Dutchess  county,  X.  Y.,  referring 
to  an  account  published  of  William  Parmelee's  superior  tomatoes 
raised  on  a  sandy  plain  near  Xew  Haven,  says  that  he  has  the  Feejee 
variety  and  they  grow  to  immense  size.  One  of  them  weighed  eigh- 
teen ounces. 

Mr.  Wm.  Lawton  asked  how  to  prevent  the  vines  from  occupying  so 
much  space. 

Mr.  A.  S.  Fuller. — The  treatment  is  analogous  to  that  of  grape 
vines.  When  they  have  set  three  or  four  bunches,  or  as  much  as 
they  will  ripen,  nip  out  the  terminal  shoots  with  the  thumb  and  fin- 
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ger,  and  if  laterals  piisli  out,  so  as  to  he  troublesome,  treat  them  the 
same  wav,  or  clip  them  off  with  a  knife. 

Leather  SnAvmos. 

Mr.  J.  Russell,  Passaic  county,  N.  J.,  inquired  whether  leather 
shavings  obtained  for  nothing  and  composted  with  swamp  muck  and 
lime  would  be  valuable  as  manure  on  poor  land. 

Mr.  A.  S.  Fuller. — That  treatment  is  very  proper.  I  have  found 
the  fermenting  dung  heap  a  good  solvent  of  leather.  Cut  small,  I 
have  known  the  j)ieces  of  leather  to  quite  disappear  in  the  heap  of 
horse  dung. 

Mr.  James  A.  Whitney. — I  recommend  that  he  use  them  as  bedding, 
and  get  them  well  soaked  and  filled  with  organic  matters.  They  will 
decay  much  more  rapidly. 

Mr.  P.  T.  Quinn. — Unless  he  does  something  of  that  sort  his  leather 
will  do  him  no  good  for  a  long  time.  On  the  Mapes  farm  we  used 
some  leather  scraps  as  manure  some  sixteen  years  ago,  and  the  other 
day  some  of  the  pieces  were  turned  up  very  little  affected  by  the 
moisture  of  the  soil.  If  he  should  use  a  little  diluted  muriatic  or 
sulphuric  acid  on  them  the  decay  would  become  rapid.  Lime  will 
take  out  the  tannic  acid  and  then  hasten  decomposition. 

Mr.  N.  C.  Meeker. — I  have  always  found  great  benefit  from  the 
use  of  all  the  old  leather  I  could  get  hold  of. 

Ground  Bones. 

Mr.  A.  S.  Fuller. — I  have  received  a  letter  from  Peck  Brothers,  of 
Cornwall,  Connecticut,  asking  me  to  propound  this  question  to  the 
Farmers'  Club :  Which  are  best  manure  for  the  soil,  greasy  bones  or 
dry  bones  ?  They  have  a  mill  for  the  purpose  of  grinding  bones,  and 
it  is  of  some  importance  to  them  and  their  customers  to  know. 

Mr.  J.  B.  Lyman. — Grease  of  itself  has  little  or  no  value  as  manure. 
But  bones  that  have  not  been  boiled  contain  more  albumen,  that  is, 
more  nitrogen  than  boiled  or  bleached  bones.  This  albumen  is  of 
great  value  as  a  prompt  and  stimulating  manure.  Such  bones  would 
act  at  once,  and  very  perceptibly,  on  the  first  crop.  The  chief  and 
permanent  value  of  bones  is  for  the  phosphate  of  lime  which  they 
contain.  This  is  as  great  in  bleached  as  in  fresh  bones.  I  would  say 
that  for  the  first  crop  raw  and  unboiled  bone  is  worth  a  quarter  more 
than  dry  bone  meal ;  after  the  first  year,  no  more. 

The  regular  subject  of  the  day  was  now  taken  up : 
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TI* HE  Preservation  of  Forests  a^^d  of  Wood. 
Joseph  B.  Lyman  read  tke  following,  paper : 

Gentlemen  of  the  Farmers'  Chib.—l  propose  to  read  you  to-day  a 
few  suggestions  and  a  few  facts.  Tlieyare  in  a  condensed  shape,  and 
were  made  from  a  good  deal  of  reading,  much  personal  obseiwation, 
and  a  number  of  letters  from  farmers  in  diiferent  parts  of  the  Union. 

The  mischiefs  that  I  hope  to  do  something  to  stop  are  twofold ; 
first,  the  wanton  and  avoidable  cutting  of  trees,  and  the  carelessness 
with  regard  to  wooden  structures,  by  which  it  becomes  necessary  to 
cut  timber  to  meet  a  useless  waste. 

Just  now,  in  the  history  of  our  national  development,  is  the  time 
to  arrest  attention  and  enforce  a  -svise  and  economical  legislation  on 
this  subject.  The  Atlantic  seaboard  has  been  stripped  of  its  forests 
to  such  an  extent  that  one-third  of  ^ew  England  would  pay  better 
if  suffered  to  grow  up  to  forests  than  it  does  now  in  grazing  land  ;  for 
a  thrifty  woodland  is  better  than  a  poor  pasture.  In  older  countries 
the  proper  relation  between  woodland  and  farming  surface  has  been 
carefully  studied.  The  French  writers  conclude  that  thirty  aci:es  in 
100  should  be  forests.  The  Germans  say  that  on  the  sea  coast  one 
acre  in  five  is  the  least,  and  in  the  interior  every  fourth  acre  should 
be  woodland.  According  to  this  rule  most  of  the  hill  tops  and  crests 
of  ridges  in  Yermont,  Kew  Hampshire,  Massachusetts,  Connecticut, 
and  I^ew  York,  ought  to  be  given  back  to  forest,  from  which  tliey 
should  never  have  been  redeemed.  West  of  the  mountains  no  more 
wholesale  destruction  of  forests  should  be  suffered,  for  the  prairie 
region  is  very  large.  In  the  southwest  and  also  on  the  shores  of  the 
great  lakes,  many  thousands  of  acres  of  forests  may  yet  be  cut,  but 
it  should  be  done  economically,  as  wood  is  demanded,  not  simply  to 
lay  bare  the  surface.  We  have  over  40,000  miles  of  railway  in  this 
country.  The  average  life  of  a  railway  sleeper  is  seven  years.  There 
are  2,112  in  a  mile.  The  average  cost  is  fifty  cents  each.  Thus  our 
sleepers  are  costing  us  $150  a  mile  every  year  for  each  of  the 
40,000  miles  in  the  Union.  The  sleepers  on  the  English  roads  last, 
on  an  average,  fourteen  years,  and  when  properly  treated  with  pre- 
serving substances,  tliey  last  for  a  century.  The  wooden  stnictures 
on  the  farms  of  this  country  cost  $3,000,000,000  every  thirty  years, 
or  $100,000,000  each  year.  By  the  use  of  simple  and  cheap  preserva- 
tives the  duration  of  all  this  wood  could  at  least  be  doubled.  Thus 
the  care  and  the  saving  for  which  I  plead,  if  generally  practiced, 
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•would  savo  this  country  $4,000,000  every  year  in  railroad  ties  and 
$50;000,000  in  fencing  and  fvijm  buildings. 

There  are  two  situations,  and  only  two,  in  which  wood  is  not 
attacked  by  decay ;  where  sound,  well  seasoned  timber  is  kept  per- 
fectly dry,  and  where  it  is  kept  constantly  immersed  in  water.  The 
timbers  in  the  roof  of  Westminister  Hall  are  known  to  be  450  years 
old.  The  car\nngs  on  the  stairs  are  300  years  old.  Some  of  the  inte- 
rior of  the  Basilica  at  Rome  has  not  been  renewed  for  1,000  years. 
The  piles  of  old  London  bridge  are  still  soimd,  though  sunk  in  the  mud 
of  the  Thames  800  years  ago.  There  stands  in  the  altar  of  the  old  brick 
church  at  Wetherby  a  table  made  from  the  oak  of  the  first  structure 
for  worship  in  the  place.  The  trees  furnishing  this  timber  must  have 
been  cut  230  years  ago.  But  nineteen-twentieths  of  the  timber 
in  constant  use  is  subjected  to  alternations  of  moisture.  When 
those  alternations  are  extreme,  and  no  care  is  taken  to  preserve 
the  wood,  with  most  kinds  of  timber  rot  begins  in  from  three  to  five 
years.  A  few  instances  are  known  iii  which  ^'ellow  locust,  red  cedar 
and  mulberry  have  lasted  as  gate  posts  or  in  fences  fifty  years.  From 
inquiries  of  a  great  number  of  farmers,  I  think  the  average  duration 
of  fence  posts  in  this  country  is  about  fifteen  years,  and  of  rails  about 
twenty  years.  The  aim  of  inventors  has  been  to  develop  a  process 
for  preserving  ship  timbers  and  wood  used  for  manufacturing  purpo- 
ses. It  is  certain  that  no  process  can  be  of  practical  value  to  the 
former  which  is  nice  or  complicated  or  expensive.  Hence  the  mode 
by  forcing  copperas  and  zinc  in  solution  into  the  pores  of  w'ood, 
granting  that  it  is  effectual,  will  never  benefit  the  farmer. 

Why  Wood  Decays. 
•  Wood  is  mainly  made  up  of  woody  fibre,  and  a  substance  full  of 
nitrogen.  The  fibre  is  of  itself  able  to  resist  decay  for  a  long  time. 
But  the  nitrogenous  matter  is  as  liable  to  decay  as  cheese  or  the 
white  of  an  egg.  Hence  the  first  thing  to  be  done  is  to  dry  up,  or 
to  fix,  or  to  expel,  or  to  stiffen  this  nitrogenous  matter  so  the  air  and 
water  will  act  upon  it  slowly  or  not  at  all.  If  wood  is  first  soaked 
in  water  and  then  thoroughly  dried  jt  is  found  to  last  much  longer. 
Why  is  this?  Because  tlie  decaying  substances  are  partially  dis- 
solved in  the  water  and  soaked  away.  Drying  afterwards  carries  off 
the  water,  and  if  moisture  can  then  be  kept  from  it  decay  will 
be  greatly  retarded.  If  the  water  in  which  wood  is  immersed  is  kept 
boiling  fur  some  time,  this  substance  is  stiffened  like  the  white  of  a 


Proceedings  of  the  Farmers'  Club,  367 

boiled  egg,  and  the  wood  will  last  at  least  twice  as  long  in  conse- 
quence. Woods  differ  greatly  in  the  fineness  of  their  grain.  Tliis  is 
illustrated  by  the  difference  in  hickory  and  chestnut.  But  the  fine 
grained  wood  generally  decays  quicker  than  the  coarse  grained, 
because  the  air  cannot  penetrate  the  fine  grained  wood  so  as  to  dry 
out  the  sap  and  stiffen  tlie  albumen.  This  is  why  a  chestnut  rail  will' 
outlast  three  of  hickory,  while  in  an  axe  helve,  hickory  will  outlast  a 
dozen  of  chestnut. 

Tlie  best  process  for  preserving  wood  would  be  one  that  should  first 
expel  the  sap,  then  fix  or  coagulate  the  albumen,  then  load  the  pores 
of  the  wood  with  a  substance  that  will  resist  the  action  of  moisture 
and  keep  out  the  air.  The  processes  of  Burnett,  Kyan,  and  Bouch- 
erie,  consist  in  injecting,  by  different  means,  the  metallic  salts  of  zinc, 
mercury,  or  copper,  into  the  pores  of  the  wood.  These  processes  are 
all  expensive,  and  in  this  country  have  proved  unsatisfactory.  The 
methods  of  Bethel,  Seeley,  Robbins,  Prindle,  and  the  process  of  the 
American  Wood  Preserving  Company,  consists  in  forcing,  by  means 
of  heat,  steam,  or  hydraulic  pressure,  resinous  and  oily  substances 
into  the  wood.  It  is  obvious  that  a  method  which  shall,  by  an  inex- 
pensive apparatus,  force  into  the  pores  of  wood  a  cheap,  yet  firm 
resin,  able  to  resist  the  action  of  air  and  water,  will  come  nearer 
accomplishing  the  desired  result  than  anything  else.  Without  reci- 
ting the  chemistry  and  learning  of  the  subject,  the  farmer  may  be 
benefited  by  the  following  summary  : 

1.  Timber  that  grows  on  dry,  rocky  soil,  unsuited  to  the  plow,  is 
firmer  and  more  lasting  than  wood  grown  on  moist  and  rich  soils. 
Hence  millions  of  acres  that  are  now  poor  and  profitless  pasture  would 
pay  better  if  allowed  to  grow  up  or  if  planted  out  with  forest  trees. 

2.  In  planting  forests,  the  trees  to  be  selected  are  locust,  the  rock 
maple,  black  walnut  and  the  European  larch.  On  rough  and  rocky 
lands  the  locust  and  the  rough  bark  hickory  will  grow  with  more 
profit  than  other  trees.  On  the  prairies  that  tree  should  be  planted 
which  is  found  to  resist  the  sweeping  winds  most  effectually  and  to 
flourish  best  on  the  prairie  soil. 

3.  The  planting  of  trees  on  road-sides  ought  to  be  specially 
encouraged  by  local  legislation. 

4.  In  using  many  kinds  of  wood,  and  especially  chestnut  and 
sappy  pine  for  shingles,  pickets  trellises,  etc.,  much  durability  will  be 
gained  by  boiling  in  lime-water  or  a  weak  solution  of  carbonate  of 
soda.    The  boiling  coagulates  the  most  perishable  parts,  and  the  alkali 
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corrects  tl\e  acid  of  the  sap,  and  prevetits  the  growth  of  fungus. 
Whitewasli  is  to  be  recommended  as  a  valuable  preservative  of  wood 
for  a  similar  reason. 

5.  Fence  posts  should  be  well  seasoned  and  treated  by  boiling  the 
end  to  i,»e  set  in  the  ground  in  tar  or  rosin.    For  a  foot  each  way  from 

■  the  surfoce  of  the  earth,  when  set,  fence  posts  should  be  well  coated 
witli  a  paint  that  will  exclude  water.  Setting  posts  top  end  down 
does  increase  their  durability. 

6.  Painting  green  wood  is  worse  than  useless.  It  promotes  decay 
by  shutting  out  the  air  wliich  would  stiffen  the  albumen  beneath  the 
surface* 

7.  This  subject  is  of  interest  to  every  man  who  has  a  door-yard 
fence  to  build,  and  whose  land  is  not  worth  more  than  seventy-five 
dollars  an  acre  for  agricultural  pui'poses. 

8.  The  efforts  of  inventors  should  be  directed  to  methods  of  treating 
cheap  and  inferior  timber,  such  as  spruce,  hemlock  and  chestnut,  so 
it  will  be  equal  to  tlie  most  valuable,  as  white  pine,  black  walnut  and 
yellow  locust.  Making  all  our  walls  with  wood  should  also  be  dis- 
couraged. Stone,  brick,  or  concrete  are  better  and  but  little  more 
costly.  It  is  time  to  arrest  the  lavish  and  wasteful  use  of  the  best 
building  timber.  It  would  be  well  to  consider  whether  stone  or  iron, 
with  a  cap  of  some  springy  material,  as  India  rubber,  may  not  be  sub- 
stituted for  wood  as  sleepers  on  railroads.  Iron  and  stone  ought  to 
replace  wood  for  bridges,  and  especially  railroad  bridges ;  and  last, 
the  material -interests  of  the  present  and  the  coming  generations  would 
be  greatly  advanced  if  one  third  of  the  cleared  surface  east  of  the 
mountains  were  given  back  to  the  dominion  of  useful  forest  trees,  of 
M'hicli  all  our  steej)  and  rocky  lands  should  never  have  been  wholly 
cleared. 

Dr.  J.  V.  C.  Smith. — I  have  been  ver}^  much  entertained  and 
instructed  by  this  paper  on  a  subject  of  the  utmost  importance  to  the 
whole  country,  and  I  think  this  paper  ought  to  appear  in  the  proceed- 
ings of  the  Institute.  Wherefore,  I  propose  that  Mr.  Lyman  be 
requested  to  furnisli  a  copy  of  his  paper  for  that  purpose. 

Tlie  motion  was  seconded  by  Mr.  P.  T.  Quinn,  and  carried. 

Mr.  Horace  Greeley. — I  have  followed  the  essayist  M'ith  attention ; 
and  to  what  he  has  said,  all  of  whicli  is  excellent,  I  would  add  two 
suggestions : 

1.  Farmers  must  keep  their  cattle  out  of  forests,  if  they  would  have 
valuable  timber.  I  hav^e  some  twenty-five  acres  on  whicli  I  di  not 
get  ten  rock  maples  till  I  fenced  it,  now  I  liave  at  least  500. 
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2.  Farmers  must  learn  not  to  cut  clown,  but  to  cut  out.  In  all 
woods  there  are  many  poor,  crooked  trees.  Cut  tliese  and  make  room 
for  better  wood  to  grow ;  but  never  strip  a  woodland  at  once  of  its 
growth.  When  a  forest  is  thus  thinned,  seed  should  be  sown  in  it. 
For  instance,  I  this  fall  sow  thirty  pounds  of  yellow  locust  seed  on  a 
rocky  crest.  It  will  do  me  little  good,  but  the  next  generation  will 
draw  a  lai'ger  revenue  from  those  locusts  than  they  would  from  twice 
the  area  in  common  pasturage. 

Mr.  P.  T.  Quinn. — I  would  ask  Mr.  Greeley  his  opinion  as  to  the 
increased  productiveness  of  lands  on  account  of  the  presence  of  tim- 
ber on  the  hills. 

Mr.  Horace  Greeley. — If  I  had  100  acres  of  pasture  and  mowland 
in  a  rolling  or  hilly  country,  I  would  keep  twenty-five  in  woods  and 
get  more  grass  from  the  seventy-five  that  were  in  gi-ass,  than  I  could 
by  stripping  the  hills  and  putting  all  in  grass.  Timber  on  hills  has 
two  eflfects.  It  makes  the  vales  warmer  from  protection,  and  it 
increases  the  amount  of  moisture.  For  this  purpose  I  especially  value 
the  hemlock,  among  the  evergreens. 

Dr.  J.  C.  Y.  Smith. — jSTature  has  a  process  of  preserving  timber, 
which  it  is  singular  mem  have  not  imitated.  The  bog-timber  of  Ire- 
land, found  in  their  peat  bogs,  is  thousands  of  years  old,  and  th§  art 
of  obtaining  it  has  been  reduced  to  a  science,  so  to  speak.  With  an 
iron  rod  the  timber  is  found  lying  deep  in  the  bog,  and  the  operator 
can  tell  the  length  and  dimensions  of  a  tree,  and  whether  it  is  suited 
for  wagon  hubs,  or  for  uses  requiring  less  durable  wood.  Last  year, 
when  the  river  Po,  in  Italy,  was  at  a  low  stage,  some  piles  which 
were  driven  by  Julius  Cassar,  for  the  purpose  of  crossing  by  a  bridge,, 
were  discovered,  and  they  were  in  a  sound  condition. 

Mr.  Horace  Greeley. — I  doubt  that  ver}'  much. 

Dr.  Isaac  P.  Trimble. — That  story  is  not  incredible.  In  a  Cypress 
swamp  in  Xortli  Carolina,  I  have  seen  a  tree  eleven  hundred  years 
©Id,  growing  right  over  a  fallen  stick  of  timber,  in  the  mud,  that 
showed  an  age  of  nine  hundred  years,  and  perfectly  sound. 

In  this  connection  Mr.  Theodore  Heinemann  was  introduced  as 
the  inventor  of  an 

Improved  Process  foe  PRESEEviNa  TrvreER. 
Mr.  Heinemann   said  that   the   subject  of  wood   preserving  had 
been  so  exhausted  by  the  wise  suggestions  of  the  previous  speakers 
'  that  anything  further  from  him  must  appear  unnecessary  and  arro- 
[Inst.]  24 
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gant ;  lie  would  therefore  confine  liis  remarks  to  Lis  invention  as  a 
special  topic.  Some  years  ago  lie  was  called  iipou  by  a  gentleman 
largely  connected  with  ship-building  on  the  Clyde  (Scotland)  and 
requested  to  examine  into  the  merits  of  a  patented  process  for  the 
preservation  of  wood.  This  led  to  a  thorough  investigation  of  all 
processes  ever  proposed  or  used  for  that  purpose,  and  after  analyti- 
cally ascertaining  the  reasons  why  some  of  them  failed  totally,  others 
succeeded  partially,  but  none  fully,  he  came  to  the  conclusion,  at 
which  the  several  si^eakers  and  the  club  generally  had  arrived,  that 
the  only  ix)licy,  which  promised  success,  was  to  follow  in  the  footsteps 
of  nature ;  that  no  treatment  could  succeed  unless  it  extracted  or 
destroyed  the  nitrogenous  substances  of  the  wood,  and  filled  the  pores 
in  such  manner  as  effectually  to  ])rotect  them  against  the  alternate 
conditions  of  moisture  and  dryness,  heat  and  cold. 

This  Avas  most  perfectly  done  by  his  process.  He  placed  the  wood 
in  a  tank,  boiler  or  retort,  one  end  of  the  M'ood  higlier  than  the  other ; 
adds  sufficient  resin,  when  liquified,  to  cover  the  wood,  and  having 
poured  in  a  slight  quantity  of  water,  closes  the  boiler  and  applies 
lieat.  The  first  efliect  is  to  convert  the  water  which  was  poured  ii:, 
as  well  as  that  contained  in  the  pores,  into  steam,  which  softens  the 
wood  and  opens  the  pores.  Then,  after  the  heat  has  risen  to  275 
degrees  Fahrenheit,  and  the  pressure  to  forty-four  pounds  per  square 
inch,  the  resin  begins  to  melt  and  trickles  slowly  down,  its  level  rais- 
ing as  more  and  more  is  melted,  and  as  the  level  of  liquid  resin  raises 
it  enters  into  the  pores  of  the  wood  from  below,  displacing  and  dri- 
ving out  the  steam  above.  At  the  same  time  the  great  heat  utterly 
destroys  the  nitrogenous  or  albuminous  principles  of  the  wood,  and 
after  a  few  hours  the  wood  is  thoroughly  impregnated. 

He  then  exhibited  a  very  beautiful  and  extensive  array  of  speci- 
mens, among  them  large  sticks  of  hickory,  maple,  birch,  soft  pine, 
spruce,  hemlock,  etc.  All  the  specimens  were  thoroughly  impreg- 
nated in  all  parts,  and  Mr.  Heinemann  stated  that  he  could,  with 
equal  facility,  saturate  the  pores  of  the  longest  and  thickest  sticks  or 
trees. 

The  qualities  of  these  woods  are  wonderfully  improved,  the  treat- 
ment having  increased  their  hardness,  density  and  strength,  and 
greatly  heautijied  them,  making  them  to  resemble  rosewood,  ebony, 
black  walnut  and  mahogany,  for  which  they  will  most  pi'obably 
become  valuable  substitutes.  It  makes  the  wood  perfectly  imper- 
vious to  water ;  one  piece  which  had  been  immersed  for  forty -two 
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days,  had  not  absorbed  a  single  drop,  -wliile  another  piece  of  the 
same  kind  of  wood,  but  unsaturated  \rith  resin,  within  forty-eight 
hours  became  thoroughly  water-soaked,  having  absorbed  more  than 
its  own  weight. 

Mr.  Heinemann  tlien  stated  tliat  he  could  quote  hundreds  of  rol- 
umes  of  evidence  that  the  ancient  Egyptians  had  used  nothing  but 
purely  resinous  substances  to  preserve  their  woods  and  mummies,  and 
therefore  he  could  claim  these  as  practical  proofs,  that  b}*  a  process 
essentially  like  his,  vegetable  and  animal  tissues  had  been  preserved 
for  several  tliousand  years. 

Mr.  Heinemann  then  further  produced  testimonials  from  Prof.  E,. 
Ogden  Doremus,  the  well-known  chemist,  who  states  that  he  has 
thoroughly  inquired  into  his  process  and  analyzed  his  specim.ens,  and 
indorses  the  remarks  made  by  Mr,  Heinemann  in  unqualified  terms. 

Mr.  A.  S.  Fuller  then  asked  what  it  would  cost  to  treat  a  thousand 
feet   of  himber. 

Answer. — From  two  dollars  and  fifty  cents  to  three  dollars. 

Mr.  A.  S.  Fuller. — What  would  a  railroad  tie  or  fence  post  cost. 

Answer. — A  railroad  tie  from  ten  cents  to  fifteen  cents ;  a  fence 
post  from  four  cents  to  eight  cents.  An  apparatus  to  treat  a  thou- 
sand feet  per  day  would  cost  from  8300  to  8500. 

Mr.  Horace  Greeley. — Is  it  necessary  that  the  wood  should  be  well 
seasoned  ? 

Answer.---iS"o.  Wood  from  a  tree  cut  down  the  day  on  which  it 
was  treated,  turned  out  fully  as  good  as  well  seasoned  timber.  Green 
wood  takes  less  time  to  saturate  and  absorbs  more  resin. 

Mr.  H.  then  stated  that  he  had  connected  himself  with  the  American 
"Wood  Preserving  Company,  of  42  Broadv\'ay,  ^ew  York,  for  the 
purpose  of  introducing  his  invention,  and  that  they  had  already  received 
propositions  from  several  railroad  companies,  dock  and  bridge  builders, 
and  ship  owners.  Millions  of  money  and  thousands  of  human  lives 
were  annually  lost  through  the  accidents  caused  by  rotten  sleepers 
and  worm-eaten  ships'  planks;  if  he  could  be  instrumental  in  saving 
some  of  these  valuable  human  lives,  all  his  exertions  and  the  labor  of 
his  life  would  be  simply  repaid  and  he  would  feel  forever  thankful  to 
his  Creator  for  having  made  him  instrumental  to  so  worthy  purjjose. 
The  club  received  Mr.  H.'s  remarks  with  many  marks  of  gratification 
and  approval,  and  indorsed  his  views,  particularly  inasmuch  as  there 
can  be  no  doubt  that  wood  impregnated  with  resin,  by  his  process 
would  outlast  many  generations. 
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Mr,  Win.  Lawton, — I  was  especially  pleased  with  the  snpfgestion 
in  the  paper  that  lime  is  one  of  the  cheapest  and  best  applications  to 
wooden  surfaces.  I  have  fences  that  were  whitewashed  twenty-five 
years  ago.  They  were  not  new  then,  and  the  palings  and  rails  are 
sound  to-day.  Lime  corrects  the  sourness  of  the  sap,  and  prevents 
mould,  mildew  and  mosses  from  attacking  timber.  These,  when 
once  started,  destroy  wood  very  fast. 

FoEBST  Fences. 

Dr.  I.  Jarvis  read  a  short  paper  on  the  subject  of  the  day.  He 
thinks  a  narrow  belt  of  mixed  woods,  such  as  chestnut,  pine,  hemlock, 
laurel,  beach  and  cedar  could  be  planted  on  lines  between  farms,  and 
soon  become  a  fence  that  would  at  the  same  time  add  to  the  beauty 
of  the  estate,  furnish  some  wood  and  timber,  nuts  and  fruit,  be 
perpetual  and  indestructible. 

The  Walter  Grape. 

The  committee  appointed  to  visit  the  Walter  grape,  grown  by  Ferris 
&  Caywood,  report  that  they  went  to  Poughkeepsie  and  saw  the  vine 
well  loaded.  The  iruit  resembles  the  Delaware  in  appearance,  and 
it  is  as  large  as  the  Diana,  from  which  two  varieties  it  is  claimed 
to  have  been  derived  by  hj^bridization.  It  is  as  good  as  the  Delaware, 
though  without  its  watery  sweetness,  and  it  does  not  have  the  peculiar 
and  objectionable  flavor  of  the  Diana.  The  foliage  is  much  more 
vigorous  than  the  Delaware;  it  approaches  the  Concord  in  roughness ; 
it  is  without  the  wooly  covering  on  the  under  side  of  the  leaf,  and 
it  seems  to  be  a  vigorous  grower  and  healthy.  The  period  of  ripening 
is  said  to  be  that  of  the  Hartford  prolific,  which  is  our  earliest  fine 
grape ;  but  it  does  not  drop  its  fruit  like  this  variety.  As  to  the  claim 
that  the  Walter  will  make  a  raisin  of  any  quality,  we  saw  no 
specimens  and  had  no  evidence. 

We  should,  not  neglect  to  state  that  the  soil  in  which  the  Walter 
is  grown  is  a  clay  loam  mixed  with  gravel  and  much  slate,  and  that 
a  bed  of  gravel  of  considerable  depth  lies  below,  giving  complete 
drainage,  and  the  location  is  about  a  mile  from  the  Hudson  river, 
and  several  hundred  feet  above  it,  all  of  M'hich  conditions  should  be 
favorable  for  grape  growing.  From  these  facts,  we  conclude  the 
Walter  should  be  a  valual)le  grape  in  the  grape  regions  of  the  Upper 
Mississippi,  on  the  shores  of  Lake  Erie,  in  western  New- York,  on 
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the  slate  soils    of  western  Pennsylvania,  and  wherever   else  native 

grapes  are  successfully  grown. 

N.  C.  MEEKER, 

J.  E.  SNODGRASS, 

JOSEPH  B.  LYMAI^, 

A.  B.  GRAND  ALL, 

SERENO  EDWARDS  TODD, 

Committee. 

Mr.  P.  T.  Quinn. — A  year  or  so  ago,  Mr.  Gaywood  exhibited  some 
leaves  said  to  be  from  this  vine,  and  from  its  vigor  and  toughness  I 
think  the  country  is  indebted  to  him. 

Dr.  J.  E.  Snodgrass. — It  was  not  the  business  of  the  committee  to 
give  decided  opinions,  but  to  relate  what  they  saw  and  learned.  It 
would  be  worth  the  time  of  such  as  are  interested  in  propagation  to 
visit  the  grounds  of  these  gentlemen,  and  see  on  how  vast  a  scale 
their  business  is  conducted. 

Delawake  Grapes. 

Mr.  G.  W.  Idell,  West  Washington  market,  presented  fine  specimens 
of  this  variety,  grown  by  Mrs.  Bronson  of  Hammonsport,  showing 
that  the  locality  is  well  suited  to  this  fruit,  and  that  a  new  occupation 
is  open  to  women. 

The  great  J^eed  of  Southern  Shippers  and  Growers. 

Mr.  S.  B.  Gonover,  West  Washington  market,  N.  Y. — They  do  not 
fully  understand  the  picking,  and  the  proper  mode  of  packing  their 
fruits  and  other  produce  to  come  to  this  market.  A  large  proportion 
of  the  shipments,  from  the  want  of  proper  packing,  have  arrived  in 
bad  condition,  and  consequently  have  been  a  losing  operation.  There 
are  settled  rules  which  govern  sales  here,  such  as  barrels,  bushels,  and 
baskets.  The  shipments  should  be  made  in  such  sized  packages  as 
would  conform  to  the  above,  and  to  make  the  packages  of  a  uniform 
size.  If  barrels  are  not  within  reach,  a  crate  holding  one  and  a  half 
bushels  or  half  a  barrel  should  be  used  for  Irish  or  round  potatoes, 
sweet  potatoes,  cucumbers,  beans,  peas,  apples,  and  onions.  The  crates 
Bhould  be  made  of  two  end  pieces  and  one  middle  one,  18x8  inches,  and 
about  one  inch  thick,  and  slats  nailed  on  twenty-seven  inches  long,  so 
as  to  make  the  crate  inside  measure  18x8x25  inches.  The  slats  should 
be  from  two  inches  to  six  inches  wide,  and  about  half  an  inch  thick, 
leaving  an  opening  between  of  one-half  to  one  inch  in  width.     Tlie 
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above  sized  crate  is  convenient  to  liandle,  will  keep  the  contents 
ventilated  and  cool,  and  two  of  tlieni  will  make  a  barrel,  tlie  standard 
measures  for  the  above  articles  in  the  market.  For  peaches,  toma- 
toes and  pears,  the  crates  should  hold  two  of  our  peach  baskets,  and 
made  of  ends  and  middle  pieces,  8x18  inches,  one  inch  thick, 
and  slats  twent_y-four  inches  long,  from  two  to  six  inches  wide, 
and  about  one-half  inch  thick,  with  spaces  one-half  to  three-quarters 
of  an  inch.  This  crate  will  hold  one  and  one-quarter  bushels  heaped 
mea^^ure. 

Too  much  care  cannot  be  taken  in  selecting  and  packing  fruit  and 
vegetables  to  ship  long  distances,  as  fruit  or  vegetables  that  are 
■worthless  at  home  are  worthless  here ;  besides  thej  spoil  that  which 
would  come  good  if  properly  selected.  The  following  rules  should 
be  observed  in  packing  and  shipping  :  Potatoes  should  be  of  good 
size,  the  skin  well  set,  and  care  taken  in  digging,  not  to  let  them  lie 
in  the  sun  so  as  to  scald,  for  a  few  sun-burnt  potatoes  in  a  crate  will 
ferment  and  rot  the  rest.  The  crates  should  be  well  filled  and  shaken 
down.  Cucumbers  should  be  of  the  pure  white  spine ;  they  should  be 
picked  before  they  get  their  growth,  that  is  of  medium  size,  as  an 
over-large  cucumber  is  not  valuable.  Be  sure  that  there  are  none 
that  show  the  least  sign  of  turning  yellow,  and  fill  the  crates  well. 
Onions  should  be  pulled  and  thoroughly  cured,  keeping  out  scalded 
or  bruised  ones,  and  when  packed  should  be  perfectly  dry  and  shelly  ; 
cut  the  top  so  as  to  leave  about  an  inch  long.  Apples  should  be  per- 
fectly sound  and  not  wormy ;  put  them  up  so  as  to  have  them  of 
uniform  quality  in  each  crate ;  use  care  in  picking  and  packing  not 
to  bruise  them,  as  they  soon  spoil  when  bruised.  Fill  the  crates  well 
that  they  may  not  shake  in  handling.  Beans  and  peas  should  be  per- 
fectly dry  when  packed,  rejecting  all  bruised  or  rotten  ones;  the 
crates  well  filled ;  they  should  be  sent  oif  when  young  and  tender,  as 
beans  that  will  not  snap  are  not  saleable.  Tomatoes  need  more  care  than 
most  any  other  vegetable.  They  should  be  of  the  lai-ge,  smooth,  red 
variety  ;  yellow  or  rough  tomatoes  are  not  saleable.  They  should  be 
picked  as  they  begin  to  turn  red  and  in  dry  weather.  Thej  must  be 
selected  with  care,  rejecting  any  that  are  bruised,  cracked,  or  wormy  ; 
put  in  crates  carefully,  shake  them  down  and  well  fill,  as  a  few 
bruised,  cracked,  or  ripe  tomatoes  soon  ferment  and  rot  all  the  rest. 
Do  not  pick  before  they  commence  turning  red  nor  after  they  are 
nearly  ripe.  The  same  care  should  be  used  in  picking  and  packing 
peaches ;  have  them  perfectly  dry,  sound,  and  within  about  five  daya 


Proceedixgs  of  the  Farmers*  Club.  375 

of  ripening ;  pack  carefully ;  reject  all  bruised  ones ;  well  fill  the 
crates,  shaking  down  so  that  they  will  be  tight  and  not  move  in 
handling.    - 

MowEK  Shakpexer. 

Mr.  D.  "W.  Ayres,  Chicago,  Illinois. — This  was  exhibited  again  as 
it  did  not  have  a  fair  chance  last  week.  It  has  the  advantage  of 
being  as  portable  as  a  bit-stock  ;  the  mower  is  sharpened  as  well  in 
the  field  as  elsewhere,  and  while  in  running  order,  and  after  a  little 
experience  the  proper  bevel  is  easily  kept,  Todd,  Meeker,  and 
others  of  the  committee  thought  it  simple  and  complete ;  and  David 
Pettit,  that  good  quaker  farmer  from  Salem,  I^J^ew  Jersey,  pronounced 
it  unequaied. 

Adjourned. 


September  29,  1868. 

Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary. 

The  Use  of  Stkaw. 

Mr.  W.  S.  Ehett,  TVindham,  Wyoming  county,  Pa.,  stated  he  had 
quite  a  quantity  of  wheat  straw,  and  was  at  a  loss  how  to  use  it,  as 
he  has  no  barn-yard.  There  is  one  field  of  ten  acres,  which  is  poor, 
and  he  had  a  muck  swamp  within  a  few  rods.     Advice  was  wanted. 

Mr.  J.  B.  Lyman. — This  gentleman  says  he  has  no  yard  for  rotting 
straw,  then  he  has  no  suitable  arrangement  for  making  manure,  and 
does  not  make  as  much  money  as  he  ought  to  at  farming.  Or  if  he 
makes  money  it  is  taking  the  marrow  out  of  his  land,  so  he  will  soon 
Lave  some  more  badly  run  fields  of  ten  acres  like  tliat  he  asks  about. 
As  a  rule  the  Pennsylvania  farmers  have  the  best  barns  and  yards  in 
the  country.  They  often  lodge  their  cows  and  oxen  in  a  larger  and 
more  costlj'-  structure  than  the  family  residence.  There  are  two  uses 
for  straw  as  an  absorbent  of  liquids  around  animals  and  as  fodder. 
The  English  farmers,  who  formerly  used  straw  Tery  freely  for  litter- 
ing all  their  animals,  are  now  of  opinion  that  it  pays  better  to  cut  the 
straw,  steam  it,  mixing  meal  or  roots  with  it  and  feed  it  out  to  farm 
stock  in  cold  weather.  Straw,  as  food,  gives  very  little  strength, 
hence,  for  working  animals,  it  will  not  paj-  as  well  as  if  fed  to  store 
cattle  and  yearlings.  But  it  should  always  be  mixed  with  meal  or 
cotton  seed  cake,  or  shorts.  Win'  not  let  it  rot  in  a  pile  and  use  it 
as  manure  ?    Because  if  animal  matter  is  mixed  with  decaying  straw^ 
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both  are  benefited  and  made  better  as  fertilizers,  and  because  it  is 
needed  as  an  absorbent  of  the  liquids  of  a  farm-yard.  The  same 
correspondent  asks  if  wheat  grown  from  that  which  had  sprouted  in 
a  stalk  is  as  good  as  any  for  seed.  Yes.  He  speaks  of  four  bushels 
to  the  acre.  That  is  an  extravagant  allowance.  The  best  wheat 
growers  sow  in  the  drill,  and  use  less  than  two  bushels  per  acre. 

Oknajviental  Hedge. 

Mr.  J.  Elliott,  Putnam,  Conn.,  inquired  whether  the  Osage  or 
Arbor  Vita3  would  be  most  suitable  for  quite  an  extensive  front. 

Mr.  A.  S.  Fuller. — The  Arbor  Vitre,  decidedly.  The  Osage  makes 
a  coarse  hedge,  and  requires  much  trimming  to  keep  in  order.  The 
Arbor  Vitae  lian  be  bought  in  the  spring  for  about  five  dollars  per 
1,000,  at  which  time  they  are  to  be  set  in  nursery-rows,  well  cared 
for,  and  mulched,  and  if  they  grow  well,  they  can  be  set  out  perma- 
nently the  next  spring ;  otherwise,  the  spring  after. 

Mr.  J.  B.  Lyman. — I  have  traveled  a  considerable  in  Connecticut, 
and  find  ver}'  few  Osage  hedges  which  have  withstood  the  cold 
winter. 

Peosser,  or  Burlington  Raspberry. 

Dr.  J,  M.  Crowell  inquired  its  value. 

Mr.  A.  S.  Fuller. — I  have  condemned  so  man}'  humbugs  and  swin- 
dles, that  they  call  me  an  ofi"-ox ;  but  somebody  must  stand  such 
things,  or  there  is  no  protection.  I  heard  a  great  deal  of  this  rasp- 
berry ;  it  had  sold  high,  and  in  one  place  I  know  of,  at  $1.20  a  dozen. 
I  went  to  Burlington  to  see  it,  and  was  shown  a  little  inclosure  where 
there  were  four  distinct  varieties  of  raspberries.  \  asked  the  young 
man  in  charge  which  was  the  Prosser,  and  he  stared  at  me,  but  finall}'- 
said  I  might  take  my  choice.  Mr.  Parry,  of  Cinnaminson,  got  a 
small  lot  of  three  varieties,  and  said  if  he  had  got  another  he  would 
be  certain  of  having  the  Prosser,  Don't  we  want  some  authorized 
propagators  at  Washington,  to  test  new  varieties,  since  'those  selling 
them  seem  incapable,  either  for  want  of  honesty  or  knowledge? 

Horse  Radish  as  a  Crop. 

Mr.  II.  Peck,  Norwich,  Conn.,  asks  fur  information  about  this 
plant. 

Mr.  J,  B.  Lyman. — Peter  Henderson,  of  Jersey  city,  raises  more  of 
it  and  makes  more  money  from  his  crops,  than  any  cultivator  around 
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New  York.     He  has  written  a  valuable  book,  which  the  club  recom- 
mend to  Mr.  Peck  as  the  best  guide. 

Presera'ation  of  Wood. 

Chairman. — "We  have  with  us  to-daj  a  gentleman  who  should  have 
been  present  last  week,  when  Mr.-  Lyman  read  his  paper  on  protect- 
ing wood  from  decay  and  insects.  He  was.  one  of  the  first  in  this 
country  to  suggest  a  practicable  treatment ;  he  will  give  us  his  ideas 
in  brief. 

Dr.  Lewis  Feuchtwanger  gave  an  account  of  his  early  experiments, 
and  concluded  by  saying  that  wood  boiled  first  in  lime  water,  and 
then  coated  with  silicate  of  soda  or  liquid  glass,  will  last  a  very  long 
time.  The  mixture  is  fifteen  per  cent  alkali  and  eighty-five  per  cent 
pure  sand.  Badly  rusted  cannon  balls  painted  with  it  in  the  yard, 
had  the  rust  arrested  many  years,  while  their  surface  had  a  fine  polish. 

Mr.  James  A.  Whitney. — -AYhile  this  will  preserve  the  timber,  the 
action  of  the  alkali  will  be  to  weaken  the  fibre.  Hence,  for  bridges 
where  strength  is  important,  it  would  not  answer. 

Keepesig  Butter  and  Eggs. 

Mr.  Edward  Smith,  Orrington,  Maine. — I  am  not  a  farmer,  but  a 
master  mariner.  I  have  conveyed  my  butter  to  the  East  Indies  and 
back  perfectly  sweet,  and  have  crossed  the  line  four  times  with  the 
same  butter  on  board,  and  the  last  year  was  as  sweet  and  nice  as  the 
first  year  after  packing.  First,  see  that  your  buttermilk  is  well 
worked  out.  Then  pack  in  twelve  pound  oak  kegs,  perfectly  tight. 
Then  pack  your  kegs  in  an  oak  barrel,  and  keep  the  kegs  covered 
with  brine  made  from  Turk's  Island  salt.  Keep  them  under  the 
brine  with  a  weight.  In  one  year  after,  if  good  butter  is  put  in, 
good  and  sweet  butter  will  come  out.  Or  you  may  pack  the  kegs  in 
Caddie's  salt,  by  having  it  well  pounded  in  around  the  keg-s.  But 
the  first  I  prefer. 

For  Eggs. 
To  every  three  gallons  of  water  add  one  pound  of  fresh  slacked 
lime,  and  one-half  pint  of  salt.  Have  it  well  dissolved.  Drop  in 
your  eggs  one  at  a  time,  but  mind  you  do  not  crack  them.  If  you 
wish  to  keep  them  one  or  two  years  you  can  do  so.  But  you  must 
use  them  as  soon  as  taken  out,  or  they  will  spoil.  When  you  put  all 
in  you  wish,  take  a  thin  piece  of  board  and  put  on  top,  and  on  that 
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put  a  little  salt  and  lime  that  the  top  may  be  as  strong  as  the  bottom. 

If  these  are  kept  at  sea  and  in  different  climate,  wh}'-  not  keep  tliem 

on  land  and  in  a  cool  cellar.     Should  you  wish  to  keep  to  transport, 

dissolve  sufficient  gum  shellac  to  make  a  thin  varnish  in  alcohol,  let 

them  dry,  then,  after  giving  each  egg  a  coat,  pack  them  in  bran  or 

sawdust.     When  wanted  wash  off  the  varnish,  and  they  are  ready  to 

cook  or  to  set  for  liatching.     This  is  not  fr-om  hearsay,  but  from 

experience. 

Adjourned. 


October  6,  1868. 

Mr.  Nathan  C.  Ely,  in  the  chair;  Mr.  John  W.  Chambers,  Secretary. 

Pkunixg  Ixstet^ients. 

A  correspondent  inquires  what  tool  is  best  for  pruning. 

Mr.  Wni.  -Lawton. — I  can  do  three  times  as  much  work  with  an 
ordinary,  old-fashioned  sickle,  than  with  the  best  garden  shears. 

Mr.  Horace  Greeley. — I  am  glad  that  this  question  has  come  up. 
Though  much  progress  has  been  made  in  gardening  and  fruit  grow- 
ing, still  much  remains  to  be  learned.  Our  gardeners  work  with  poor 
tools  and  at  a  great  disadvantage.  We  cut  up  our  land  into  small 
irregular  sections,  so  that  animal  labor  cannot  be  applied.  Our  gar- 
dens are  not  established  with  a  view  to  aid,  but  rather  to  embarrass 
labor. 

Mr.  Henry  T.  Williams. — I  have  fifteen  acres,  laid  out  in  such  a 
manner  that  the  rows  may  be  plowed  or  cultivated  both  ways.  My 
garden  took  the  prennum  last  year  for  being  the  best  kept  garden  in 
the  county, 

Mr.  J.  B.  Lyman. — We  need  better  hand-cultivators  than  we  have 
now.  Some  are  adapted  to  sandy  land,  and  will  not  work  at  all  ou 
stiff  soils.  The  cutters  should  be  so  adjusted  as  to  suit  various  con- 
ditions of  surface.  Much  progress  has  been  made  in  gardening. 
Onion  culture  was  formerly  the  most  laborious  and  exacting  of  root 
crops,  and  it  took  from  seventy  to  eighty  days  to  raise  an  acre.  Xow 
only  fifty  days  are  required,  and  with  improved  instruments,  less  time 
would  do. 

Mr.  A.  S.  Fuller. — By  making  long,  straight  rows,  you  destroy  fine 
effects.     A  curve  is  the  line  of  beauty. 

Mr.  P.  T.  Quinn. — A  garden  can  be  laid  off  in  such  a  way  as  to 
look  well  and  still  allowing  long  rows.  The  more  turns  a  horse 
makes,  the  better  he  works  and  the  less  he  is  fatigued. 
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Feed  Cutteks. 

Correspondent  asks  Tvhich  is  the  best. 

Mr.  E.  Williams,  Montclair,  jST,  J. — Xone  of  them  are  good  for  much. 

Mr.  A.  S.  Fuller. — That's  what  I  say.  I  give  my  horses  long  hay 
and  whole  oats,  and  I  will  give  the  reason  for  it.  Some  time  ago  I 
sent  mv  wagon  to  mill  for  a  grist  of  provender.  The  miller  is  honest. 
Oh  yes,  as  honest  as  any  man  in  the  State  of  jSTew  Jersey,  and  vdien 
it  came  home  there  was  one  bag  that  had  oats  in  it.  I  looked  at  those 
oats.  They  were  nothing  in  the  world  but  oat  chaiF;  not  kernels 
enough  in  the  bag  to  lunch  a  young  gosling.  I  went  to  that  miller 
quick.  Says  I,  do  you  call  those  things  oats  ?  Is  that  what  you  grind 
np  with  corn  and  sell  it  for  provender  ?  Yes,  sa;vs  he,  Mr.  Fuller.  I'll 
be  honest  with  you.  I  have  to  buy  them  kind  of  oats  to  make  any- 
thing on  my  provender.  J^ow,  Mr.  Chairuian,  that  convinced  me. 
1^0  more  provender  and  cut  feed  for  A.  S.  Fuller. 

Mr.  Solon  Robinson. — I  would  like  to  see  the  man  who  will  stand 
up  and  sa}'-  that  he  knows  it  does  any  good  to  cut  hay  for  fodder. 

Dr.  J.  Y.  C.  Smith. — Mr.  Chairman  :  The  alimentary  process  is 
very  wonderful,  and  common  people  do  not  understand  it.  There 
must  be  expansive  pressure  on  the  interior  coats  of  the  stomach  and 
entrails.  A  dog  in  a  shipwreck  lived  twenty-one  days  on  tlie  lids  of 
a  Bible.  It  was  not  any  of  Kit  Burn's  dogs  either,  but  a  common 
cur.  jN'ow  what  kept  him  alive  ?  JN^ot  the  leather  alone.  It  lay  in 
his  stomach  and  prevented  the  gastric  juices  from  acting  on  the  coats. 
This  proves  that  all  hay  cutters  are  bad.  The  best  feed  cutter  is  a 
pair  of  strong  jaws. 

Dr.  Jarvis. — Mr.  Chairman  :  We  can  never  make  true  progress  in 
the  art  of  fattening  men  and  animals  till  we  are  fully  impressed  with 
the  immense  importance  of  the  process  of  deglutition. 

Dr.  Trimble. — I  indorse  the  ideas  of  my  leanied  confreres.  Dr. 
Smitli,  in  particular,  I  regard  as  eminently  wise  and  sound  in  his 
ideas  of  mastication,  deglutition,  and  the  subtle  but  marvellous 
function  of  the  pancreatic  juices  and  the  mesenteric  glands.  There- 
fore, my  voice  is  against  hay  cutters. 

Mr.  P.  T.  Quinn. — Mr.  Chairman :  What  would  an  English  fiirmer 
think  were  he  to  step  into  this  club  and  liear  us  gravely  discussing  the 
propriety  of  cutting  food  for  animals  ^  He  would  think  that  either 
he  or  we  had  better  go  back  to  the  farmer's  alphabet.  You  call  for 
facts.  Why,  it  was  settled  long  ago,  in  England,  after  careful  experi- 
ments, that  nineteen  pounds   of  cut  hay  are  equal  to  twenty-five 
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pounds  of  long  fodder  for  ])roducing  muscle  or  fat.  I  know  that  if  I 
were  to  throw  away  mj  feed  cutters  my  plowman  would  come  to  me 
within  three  days  and  say :  "  Mr.  Quinn,  I  cannot  keep  my  horse  in 
good  condition  on  long  fodder."  "Why  is  this  club  forever  meddling 
with  first  principles,  and  laboring  to  upset  the  axioms  of  our  profes- 
sion ?  We  will  become  the  laughing  stock  of  the  civilized  world,  if 
we  continue  to  advance  theory  in  the  face  of  solid  facts.  Solon 
Robinson  calls  for  a  man  that  believes  in  cut  feed.  Mr,  Chairman 
.  I  am  the  man.  An  experience  of  eighteen  years  has  convinced  *me 
that  my  animals  do  better  on  cut  food  than  on  any  other.  This  is,  or 
would  be,  the  testimon}^  of  thousands  who  devote  their  working  hours 
to  the  care  of  stock.  If  the  kind  of  reasoning  that  we  have  heard 
here  to-day  continues,  our  professors  will  be  saying,  by  and  by,  that ' 
grist-mills  are  useless  and  should  be  burned, 

YlXEYAKDS    AND    CeAXBERRT    GaRDEXS    IX    SoUTH    JeKSEY, 

The  committee  of  this  cliil)  appointed  by  the  chair  to  visit  the  cran- 
berry plantations  of  Ocean  county,  New  Jersey,  and  a  remarkable 
vine3'ard  -on  Barnegat  bay,  submit  the  following  report  of  what  we 
saw  and  learned :  We  went  to  Toms'  river,  near  the  upper  extremity 
of  Barnegat  bay,  and  taking  carriages,  rode  for  about  ten  miles  nearly 
south  through  a  great  sandy  plain.  The  country  bore  marks  of  fre- 
quent and  extensive  fires.  We  passed  through  20,000  acres  belong- 
ing to  one  man,  and  1-J:,000  acres  adjacent  belonging  to  another  man. 
The  growth  upon  these  extensive  tracts  is  almost  wholly  small  pines, 
with  bushes  or  shrubs  of  oak.  We  passed  two  or  three  considerable 
streams,  on  the  margin  of  which  were  cedar  swamps.  The  surface 
does  not  appear  to  be  more  than  twenty  or  thirty  feet  above  tide- 
water. At  the  distance  of  two  miles  from  a  village  called  Forked 
Eiver,  which  is  seven  miles  north  of  Barnegat,  we  passed  across  a 
tract  of  1,000  acres  belonging  to  D.  H.  Tichenor,  of  Newark,  a  small 
part  of  which,  seventy  acres  in  extent,  has  been  cleared  and  brought 
into  cultivation.  It  is  owned  and  tilled  by  E.  R.  Spanlding,  who 
purchased  the  tract  last  spring  from  Mr.  Tichenor.  The  soil  of 
this  farm  does  not  appear  to  be  essentially  different  from  that  of  the 
large  uncultivated  tracts  through  which  we  had  been  journeying. 
The  surface  undulates  slightly,  the  higher  parts  being  of  a  sandy 
loam,  and  the  lower  portions  of  a  yellowish  gravelly  nature.  On  the 
sandiest  part  of  the  tract  there  has  been  established  a  vineyard  of 
something  over  four  acres  in  extent,  two  and  a  quarter  acres  being  in 
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full  vintage  tins  year.  The  vines,  mostlv  Concords,  six  feet  asunder 
one  way  and  four  the  otlier,  trained  to  stakes.  We  estimate  tlie 
quantity  of  fruit  to  be  seven  pounds  on  each  vine.  The  summer 
pruning  has  been  a  little  too  close,  go  the  ripening  was  rather  uneven, 
but  ten  days  or  two  weeks  more  of  sun,  no  doubt,  brought  the  grapes 
to  fine  marketable  condition.  The  price  he  obtains  is  from  twelve  to 
fifteen  cents  a  pound.  It  thus  appears  that  the  income  from  each  of 
the  two  acres  in  fruit  will  be  over  $1,000  per  acre.  The  soil  had 
been  fertilized  by  a  few  loads  of  mussels  composted  with  swamp 
muck.  We  regard  this  vineyard  as  a  proof  that  the  millions  of  acres 
of  untilled  land  in  south  Jersey  are,  in  tlieir  soil  and  climate,  admira- 
bly adapted  to  the  growth  of  the  grape ;  and  the  Concord  at  least 
grows  and  fruits  luxuriantly  in  this  soil,  with  but  a  slight  dressing  of 
inexpensive  manure.  Mr.  Spaulding's  corn  was  also  noteworthy,  as 
showing  what  remarkable  results  follow  the  use  of  a  little  nitrogenous 
manure  in  this  sandy  soil.  Some  parts  of  the  field  were  fertilized  at 
planting  with  two  moss-bunkers  in  a  hill.  Here  the  yield  was  thirty- 
five  bushels  per  acre.  When  no  fish  were  used  the  crop  was  small, 
about  eighteen  bushels  to  the  acre.  Where  a  compost  of  muck  and 
mussels  had  been  applied  the  corn  was  large  and  the  estimated  yield 
as  high  as  sixty  or  sixty-five  bushels  per  acre. 

Remarkably  fine  watermelons  were  produced  in  great  quantities  by 
an  application  in  the  hill  of  a  compost  of  muck  and  hen  manure. 
We  remark  this  as  proving  that  all  these  wild  lands  on  the  Jersey 
shore  can  be  made  to  yield  excellent  crops  by  the  use  of  fertilizers 
that  are  cheap  and  abundant. 

On  the  day  following  our  visit  to  this  farm  and  vineyard  we  went 
over  a  number  of  the  cranberry  gardens  or  bogs  near  Manchester. 
The  best  we  visited  was  that  of  John  Torry,  Jr.  It  covers  seven 
acres,  is  of  water  level  or  nearl}^  so,  wholly  free  from  grass  and  weeds. 
He  called  our  attention  to  what  he  regards  as  an  innovation  and  an 
improvement  in  the  culture  of  the  cranberry.  When  tlie  vines  are 
two  years  old  the  growth  of  the  runners  becomes  very  rank,  and  they 
lie  one  upon  another,  making  an  elastic  bed  several  inches  thick. 
When  this  is  the  case  only  a  few  of  the  lower  runners  can  touch  the 
sand  so  as  to  derive  sustenance  from  the  earth.  To  remedy  this,  Mr. 
Torry  covers  his  vines  in  all  places  where  the  growtli  is  rank  with 
two  or  three  inches  of  sharp  white  sand.  Tliis  presses  the  vines 
down  and  beds  them  in  the  soil,  and  they  produce  largel3\  Kone 
of  the  bogs  are  yielding  full  crops  this  year.     Mr.  Ton-y  will  proba- 
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bly  take  700  or  800  busliek  from  bis  seven  acres.  "We  saw  a  bog 
of  fifteen  acres  which  is  now  being  put  in  by  General  John 
S.  Schnltze.  It  is  a  model  of  tasteful,  thorough  and  accurate  plant- 
ing. The  Hues  of  plants  are  mathematically  straight  from 'c-ne  side 
to  the  other,  and  the  area  is  divided  by  sub-ditches,  which  cut  the 
bog  into  sections  of  half  an  acre  each.  His  expenses  per  acre  will 
be  about  §225,  and  the  work  is  in  all  respects  careful  and  admirable. 
He  is  likely  to  have  the  handsomest  and  most  productive  bog  in 
Ocean  county.  After  an  outlay  of  about  8250  for  the  land  and 
planting,  a  cranberry  bog  calls  for  very  little  annual  expense,  and 
yields  on  an  average  150  bushels  per  acre,  which  sell  at  four  dollars, 
and  this  year  ])robab]y  at  five  dollars  per  bushel.  There  is  no  agri- 
cultural property  in  the  country  which  can  compare  with  a  cranberry- 
garden  in  profit. 

JOSEPH  B.  LYMAX, 

A.  B.  CEAXDELL, 
S.  EDWAKDS  TODD, 
E.  WILLIAMS, 
A.  PRETERRE, 

Committee. 

Mr.  A.  S.  Fuller.--Thougli  this  report  is  carefully  vrritten,  and 
•  shows  careful  observation,  there  are  one  or  two  suggestions  that 
should  be  made.  The  fact  that  one  flourishing  vineyard  has  been 
established  in  a  clearing  of  south  Jersey,  does  not  prove  that  all 
sandy  plains  are  good  lor  grapes.  Tlie  grape  does  well  on  all  new 
lands;  and  its  history  shows  that,  like  the  bufi'alo  and  the  Pawnee, 
"  the  star  of  empire  westward  takes  its  way." 

Mr.  P.  T.  Quinn. — I  do  not  think  it  safe  for  us  to  say  tliat  $225  per 
acre  will  establish  a  cranberry  garden.  More  than  one  cranberry 
man  has  put  $800  into  an  acre  before  he  got  enough  to  pay  for  fenc- 
ing. In  many  of  tlie  south  Jersey  bogs,  the  grasshoppers  did  great 
damage. 

Kew  Discovery  in  Tanning. 

Mr.  Orville  M.  Tinkham  exhibited  some  fine  specimens  of  soft, 
pliable  and  apparently  well  tanned  leather,  on  which  no  bark  juice 
had  been  used.  The  process  is  the  invention  of  Ira  Wood,  of  Vermont, 
and  it  consists  in  getting  an  extract  by  boiling  forest  leaves  and  using 
it  for  tanning.  Tlie  exhibitor  said  that  farmers  can  do  a  good  busi- 
ness by  raking  up  leaves  in  the  woods  and  manufacturing  this  extract 
for  tanners. 
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Mr.  J.  B.  Lyman, — The  idea  of  this  invention  is  new,  and  it  may 
be  of  great  value.  I  move  that  the  chemist,  Mr.  J.  A.  Whitney,  be 
connnissioned  by  tlie  dub  to  make  infusions  of  various  forest  leaves, 
and  learn  by  analysis  the  quantity  of  tannic  acid  they  contain.  At 
the  same  time  it  would  be  well  if  he  could  ascertain  and  lay  before 
the  community  the  exact  amount  of  fertilizing  matter  contained  in 
the  ashes  of  leaves,  and  also  the  ash  of  such  wood  as  oak,  ash,  chestnut, 
elm  and  pine.  We  need  precise  knowledge  on  these  points,  which, 
no  doubt,  Mr.  Whitney  may  be  able  to  furnish. 

Mr.  Jas.  A.  Whitney. — If  I  undertake  this  business  I  shall  need 
several  pounds  of  leaves  and  a  statement  of  the  soil  on  which  the 
trees  grew. 

Mr.  A.  S.  Fuller, — I  will  furnish  him  with  a  bag  of  them  from  my 
woods,  and  have  no  doubt  but  other  members  of  the  club  will  do 
likewise.  If  this  idea  of  using  leaves  instead  of  bark  proves  a  success, 
it  will  open  a  new  channel  to  industry. 

Grand  Traverse. 

J.  E.  Fisher,  Glen  Arbor,  Lelenaw  county,  Michigan. — It  has  been 
said  that  the  great  enemy  of  apple  trees  in  the  Traverse  region  is  the 
canker  worm.  Such  is  not  the  fact.  In  the  season  of  1865  the  canker 
worms  were  numerous,  but  that  was  the  only  year  that  they  ever  did 
any  damage  since  the  settlement  of  the  country.  I  am  acquainted  in 
many  of  the  fruit  bearing  regions  of  the  western  States,  and  all 
tilings  considered,  that  is,  health,  soil,  water,  climate,  and  facilities 
to  market,  I  claim,  from  fourteen  years  observation,  the  Grand 
Traverse  country  superior  for  fruit  raising  ;  and  that  the  apple,  plum, 
peach,  cherry,  pear  apricot,  and  nectarine,  are  raised  successfully,  and 
have  fewer  enemies  than  in  most  fruit  regions.  The  strawberry, 
raspberry,  and  quince  also  do  well.  In  your  note  of  reply  to  Mr. 
Yoorhees,  you  seem  to  think  that  the  chances  are  unfavorable  to 
planting  orchards  on  shares.  IS'ow  here  are  hundreds  of  responsible 
men  who  can  own  plenty  of  land  of  first  quality,  but  have  no  capital. 
They  would  jump  at  the  chance  to  have  capitalists  furnish  the  means ; 
the  settlers  to  do  the  labor  and  divide  the  profits.  It  surely  can  be 
made  a  paying  investment  to  both  parties. 

Again,  Eugene  Lacroise,  of  Kansas,  charges  that  the  peaches  here 
were  mostly  killed  last  winter.  This  has  no  foundation.  I  reside  in 
the  Traverse  region,  and  have  seen  notliing  of  the  kind ;  I  have  over 
1,000  peach  trees  of  all  sizes,  from  one  to  eleven  years  old,  now 
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growing,  and  all  of  sufficient  age  are  loaded  with  fruit ;  not  a  tree, 
nut  a  limb,  not  a  bud  was  killed  last  winter.  At  my  place  (Glen 
Arbor)  the  coldest  morning,  at  a  little  before  sunrise,  last  winter,  the 
mercury  stood  thirteen  degrees  below  zero.  In  a  residence  here  of 
fourteen  years  I  have  never  known  the  mercury  to  stand  below  zero 
all  day.  "What  few  peaches  were  here  in  1855  were  injured,  but  none 
have  been  since.  I  state  what  I  know  and  have  seen.  He  also  says 
the  snow  was  sixteen  inclies  deep  on  tlie  24th  of  April.  Tlie  truth 
is  the  plow. had  been  running  for  more  than  a  month  previous  to  the 
2-ith  of  April.  The  snow  went  off  about  the  middle  of  March,  and 
manv  had  finished  sowing  their  spring  wheat  and  peas  before  the 
iire't  of  April.  A  writer  that  lives  in  Kansas  is  too  far  off  to  be  well 
posted  about  the  Grand  Traverse  region,  M:iny  people  land  here 
from  the  boats,  walk  a  little  ways  on  the  sandy  beach  of  the  lake, 
then  imagine  they  know  all  about  the  Grand  Traverse. 

Adjourned. 


October  13,    1868. 

Mr.  Nathan  C.  Ely  in  tlie  chair ;  Mr.  John  W.  Chambers,  Secretary. 

Dahlias. 

Mr.  J.  Slam  Burgess,  florist,  of  Glen  Cove,  L.  I.,  exhibited  many 
specimens  of  these  flowers,  extremely  large  and  fine. 

Mr.  A.  S.  Fuller, —  Mr.  Burgess  is  the  only  man  now  living  wlio 
saw  the  first  dahlias,  of  only  six  petals,  brought  from  Mexico  to 
England.  Xo  one  would  have  supposed  that  such  an  insignificant 
flower  would  have  developed  into  one  so  splendid  as  we  see  here 
to-day ;  and  yet  poor  as  it  was,  some  could  see  signs  of  promise,  and 
even  paid  as  high  as  twelve  guineas  a  dozen.  Up  to  the  year  1840 
they  were  all  single  ;  after  that  im]>rovements  commenced,  but  it  is 
only  within  half  a  dozen  years  that  the  greatest  progress  has  been 
made.  Here  is  a  medal  which  Mr.  Burgess"  received  for  dahlias  in 
1827,  which  was  before  I  was  born. 

Mr.  J.  Slam  Burgess  stated  that  he  commenced  growing  dah- 
lias forty-eight  yeare  ago,  and  he  had  gone  on  until  now  he  has  G,000 
varieties.  In  Boston  one  man  has  2,000.  A  new  distinct  dahlia  is 
worth  about  twenty  dollars,  and  often  has  sold  for  much  more. 
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Bog  MaxupvE. 

Mr.  C.  Hunt  stated  that  on  his  farm  in  New  EngLmd,  there  were 
fifty  acres  of  sandy  gravel  soil,  the  remainder  was  muck  or  bog,  and 
lie  inquired  how  it  should  be  used  to  enrich  his  farm  without  the 
addition  of  lime. 

Mr.  Jas.  A.  Whitney  and  Mr.  Solon  Eobinson  said  it  would  be 
cheaper  to  use  lime,  because  the  muck  could  be  applied  with  good 
effect  a  year  sooner. 

Mr.  A.  S.  Fuller. — I  have  used  thousands  of  loads  of  muck  without 
a  particle  of  lime,  and  find  it  of  the  greatest  advantage.  On  the  farm 
opposite  mine  a  large  muck  heap  was  in  a  corn  field  ;  there  was  no 
time  to  spread  it,  and  in  planting  corn  the  men  planted  on  it,  and 
you  ought  to  have  seen  what  magnificent  corn  grew  where  the  muck 
■was  four  feet  deep.     'Eo  lime  was  used. 

Mr.  H.  B.,  Smith,  of  Westfield,  Mass. — A  neighbor  of  mine  has 
used  muck  many  years,  but  without  any  apparent  advantage.  It  is 
true  that  it  was  of  the  boggy  wir}^  kind.  I  have  tried  muck  with  lime 
to  correct  the  sourness,  and  derived  a  benefit  the  same  year.  But  it 
should  be  understood  that  there  are  half  a  dozen  kinds  of  muck.. 

'  Grass  in  "Warm  CLntATEs. 

Mr.  A.  Harroun,  Apulia,  N.  T. — I  have  noticed  with  much  inter- 
est and  some  surprise  the  reiterated  statements  in  the  club  about  the 
great  lack  of  grass  in  the  southern  States,  which  may  be  true,  but  it 
ought  not  to  be,  for  there  are  valuable  grasses  tliat  flourish  in  all  lati- 
tudes, the  extremely  cold  excepted.  South  America  produces  grass 
profusely  over  many  thousand  square  leagues  where  snow  never  falls. 
Texas  is  almost  as  warm  as  Florida,  and  abounds  in  grass,  California 
is  noted  for  its  fine  pastures,  of  which  grasses  and  clover  form  the 
staple  over  a  large  part  of  the  State.  Even  the  West  India  islands 
produce  excellent  grass  and  fine  beef,  or  did  once.  Dr.  Coke  says  of 
Jamaica :  "  Among  the  valuable  articles  cultivated  for  domestic  use, 
the  Guinea  grass  claims  the  first  place.  The  introduction  of  this  grass 
soon  increased  the  number  of  grazing  and  breeding  fanns  on  spots 
where  the  hand  of  cultivation  had  rarely  labored  before,  and  the 
effects  were  soon  rendered  visible  in  the  large  supplies  which  at  a 
moderate  rate,  crowded  the  Jamaica  markets."  He  also  speaks  of" 
another  species  of  grass  grown  there  which  "  has  been  found  to  be 
highly  valuable,"  and  which  flourishes  best  on  low  or  moist  ground. 
If  none  of  the  valuable  grasses  can  be  domesticated  in  the  southern; 

[Inst.]  25.^ 
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States,  their  soil  or  climate,  or  both,  must  be  anomalous  indeed.  It 
is  hardly  possible.  Who  will  make  his  fortune  by  supplying  the 
southern  States  with  grass  and  clover  ?  Slavery  has  left  sad  marks 
of  its  power  for  mischief  upon  the  minds  and  consciences  of  all  classes 
of  its  victims,  but  it  is  to  be  hoped  it  has  not  so  poisoned  the  air  and 
perverted  the  soil  as  to  make  them  obnoxious  to  one  of  the  greatest 
and  most  widely  diffused  gifts  of  God. 

Mr.  ]Sr.  C.  Meeker. — Grass  grows  in  warm  climates,  it  is  true,  but 
when  eaten  close  it  dies  out,  because  no  sod  is  made.  Society  and 
grass  are  not  found  together  in  warm  climates,  and  only  skill,  care, 
and  time  will  bring  grass  in  after  it  once  is  eaten  out. 

Yalue  of  Broom  Corn  Seed. 

Mr.  C.  W.  Carpenter,  Mount  Gilead,  Ohio. — I  do  not  think  broom 
corn  seed  is  good  for  stock ;  there  is  a  dust  with  the  seed,  very  pois- 
onous and  irritating  to  the  skin,  as  all  know  who  have  handled  it ; 
horses  and  cat'tle  that  feed  on  it  do  not  thrive  ;  the  hair  looks  rough  ; 
it  irritates  the  stomach  and  bowels.  A  good  way,  if  one  has  the 
seed,  is  to  spread  it  around  on  the  barn  floor,  and  thrash  it  thoroughly 
with  a  flail,  then  clean  all  dust  from  it,  mix  it  with  corn  and  oats, 
and  get  it  grcund  for  chop ;  bnt  the  better  way  is  not  to  have  any 
,broom  corn  seed ;  cut  the  brush  as  soon  as  the  pollen  has  fallen,  or 
it  is  out  of  bloom.  A  broom  made  from  green  broom  corn  will  out- 
last two  made  from  ripe  brush  ;  and  the  green,  when  cured,  is  woi'th 
•double  the  red  or  ripe  brush,  and  it  will  weigh  one-third  more.  If 
housed  at  this  stage,  the  stalks  make  excellent  fodder ;  stock  will  eat 
it  clean,  and  such  fodder  is  worth  several  times  what  the  seed  would 
be ;  but  the  stalks  must  not  be  stacked  like  corn  fodder,  for  they  will 
heat  and  spoil.  Ojie  layer  of  broom  corn  fodder  and  one  of  corn 
fodder  in  the  stack  will  do  ;  feed  late  in  the  fall  and  open  spells  in 
winter,  for  stock  cannot  eat  it  well  when  it  is  frozen  hard.  Dwarf 
broom  corn  makes  the  best  fodder,  and  it  produces  more  brush  to  the 
acre,  and  better  brush.     Pure  seed  is  hard  to  get. 

Grass  for  Manure. 

Mr.  M.  L.  Baker,  Galveston  Island,  Texas,  asked  v\'hether  a  layer 
of  grass  and  a  layer  of  manure  built  up  in  a  pen  would  make  good 
compost,  and  whether  green  or  dry  grass  would  be  better. 

Mr.  Thomas  Cavanah. — We  make  a  good  deal  of  manure  for  our 
own  use,  and  also  sell  considerable.     All  manure  heaps  of  this  kind 
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require  to  be  forked  over  every  week  or  ten  days,  or  they  will  fire- 
fang,  and  spoil,  therefore  to  enclose  in  a  pen  will  be  worse  than  use- 
less. 

Mr.  Jas.  A.  Whitney. — There  is  little  value  in  grass  as  manure 
beside  the  mineral  elements,  and  these  are  in  small  amount.  If 
gra&s  is  used  at  all  it  will  be  better  dried. 

GRowI^T^T  Chestnut  Trees. 

Mr.  Wm.  Bakei\  Hillwood,  Knox  count}^,  Ohio,  wishes  directions 
for  planting  these  trees. 

Mr.  IST.  C.  Meeker. — Xot  much  has  been  done  in  jjlanting  chestnuts, 
as  they  are  found  difficult  to  transplant.  The  nuts  must  be  kept 
moist  until  planted,  when  the  ground  should  be  planted  in  soil  near 
the  condition  of  that  of  the  forest,  b}^  preparing  a  wide  sandbed  mixed 
with  leaves,  and  they  should  be  transplanted  the  next,  certainly  the 
second,  year.-  Probal)ly  there  is  no  more  profital)le  fruit  tree  than 
this,  and  with  fair  management  it  should  come  into  bearing  as  soon 
as  an  apple  tree. 

Rhubarb  Pies  in  Winter. 
Mr.  F.  K.  Phoenix,  Blooming  Nursery,  Bloomington,  111. — Place 
some  strong  rhubarb  roots  in  the  warmest  corner  of  the  cellar,  in  the 
fall,  and  then  let  them  sprout,  thus  having  most  delicious,  fresh 
rhubarb  pies  during  the  winter. 

Seeding  "Wheat  Land. 

Mr.  Hugh  Roberts,  Gwynedd,  Pa. — Having  made  several  experi- 
ments with  a  view  of  ascertaining  the  proper  quantity  of  seed,  I  am 
convinced  that  farmers,  generally,  not  only  w^aste  the  seed,  but  injui-e 
the  yield  of  grain  and  grass  by  putting  on  too  much  seed.  If  tlie 
land  is  well  manured,  or  otherwise  in  good  condition,  I  think  one  and 
a  quarter  bushels  of  wheat  sufficient.  My  neighbors,  most  of  them, 
sow  one  and  a  half,  and  some  two  bushels.  In  drilling  wheat,  two 
years  ago,  I  set  the  drill  to  put  on  one  and  a  half  bushels,  but  having 
finished  one  acre,  found  I  had  put  on  only  one  and  a  quarter  bushels, 
I  thought  it  would  be  too  thin,  but  at  harvest  found  it  abundantly 
thick,  and  have  been  very  particular  since.  I  find  three  quarts  of 
timothy  enough.  Most  farmers  here  sow  six  to  eight  quarts,  and  so 
with  clover  seed.  Corn  might  as  well  be  planted  two  and  a  half  feet 
each  way  with  a  view  of  doubling  the  crop.  Some  seedmen's  cata- 
logues recommend  twice  as  much  seed  as  is  necessary. 

Adjourned. 
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.    October  20,  1868. 

Mr.  Nathak  C.  Ely,  in  the  chair ;  Mr.  John  W.  CHiiMBERS,  Secretary, 

Cut  Feed. 

Mr.  J.  W.  Colbniy,  Springfield,  Yt.,  writes  that  lie  has  fed  two 

horses  kept  for  gene]-al  work,  on  cut  hay,  for  ten  years.  The  hay  is 
Bprinkled  mostly  with  corn  meal,  and  is  stiired  so  as  to  have  the  meal 
adliere,  and  he  knows  that  by  this  means  the  hay  wjlll  go  twice  as  far, 
and  that  the  team  will  do  full  as  much  work.  Sometimes,  if  hay  is 
scarce,  bright  oat  straw  can  be  siibstitnted  by  adding  a  little  more 
meal,  or  by  making  the  feed  half-and-half.  In  warm  weather  when 
the  boxes  are  apt  to  som-,  Vvdiole  hay  is  fed  and  then  the  difference  is 
noted. 

Mr.  N.  C.  Meeker, — I  was  not  here  when  that  discussion  took  place 
but  was  interested  in  reading  a  report  of  it,  which  was  skillful  and 
engaging.  The  idea  I  would  now  suggest,  is  that  the  question  of 
cutting  liay,  hinges  on  its  cost.  In  the  west,  where  hay  is  cheap  and 
farm  labor  difficult  to  be  obtained,  it  will  not  do  to  manage  these 
matters  as  farmers  do  near  great  cities.  The  money  paid  for  a  cutter 
and  a  man  to  nse  it,  would  buy  all  the  hay  saved  in  some  parts  of 
the  country.  The  animals  consumed  in  these  commercial  centers 
were  not  fattened  on  cut  feed. 

Dr.  Isaac  P.  Trimble. — By  recommending  cut  feed  we  may  encour- 
age the  putting  up  of  bad  hay,  I,  myself,  have  seen  of  late  an 
establishment  for  the  preparation  of  cut  hay  on  a  large  scale,  when 
the  quality  of  the  hay  was  execrable.  It  could  not  be  sold  at  all  as 
long  fodder,  but  cut  up  and  baled  it  is  palmed  off  on  a  crediilous 
public. 

Mr.  P.  T.  Quinn.— Since  that  discussion  I  have  talked  with  men 
who  are  deeply  interested  in  knowing  the  cheapest  and  best  way  of 
feeding  animals,  the  proprietors  of  these  lines  of  horse  cars,  and  they 
all  tell  me  that  no  mode  of  treatment  will  compare  with  three  feeds 
a  day  of  cut  hay,  wet  and  sprinkled  with  corn  meal.  After  many 
experiments,  they  have  settled  upon  this  as  the  cheapest  for  them- 
selves, and  the  best  for  the  animals, 

Mr.  A.  Stone,  Long  Island. — I  find  it  far  better  on  my  farm  to  cut 
my  fodder.  My  animals  will  eat,  and  will  thrive  on  coarse  grasses 
and  straw  when  cut  up,  which  they  would  refuse  if  fed  out  long.  I 
am  not  a  doctor,  and  can't  talk  as  these  doctors  do,  about  deglutition, 
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and  silicate  of  potash,  and  the  mesenteric  glands,  and  all  that,  but  I 
am  perfectly  certain  that  it  pays  for  me  to  cut  up  the  hay  and  straw 
I  feed  out,  and  all  the  doctors  in  the  faculty  cannot  reason  me  out  of 
a  conviction  founded  on  actual  trials  and  the  experience  of  years. 

Mr.  A.  J.  Ca^avood. — I  am  a  grape  culturist,  and  have  always  been 
a  farmer  and  a  gardener.  My  father  was  a  large  farmer,  and  kept 
fifty  and  sixty  cows.  He  used  to  say  that  his  cows  always  did  best 
on  pastures  where  they  could  fill  themselves  in  two  hours.  The  mus- 
cular exertion  of  walking  all  over  a  big  pasture  and  picking  all  day 
to  get  their  fill,  cuts  short  the  flow  of  milk  in  cows,  and  retards  the 
fattening  process  in  animals  fed  for  the  butcher.  When  we  keep  an 
animal  for  milk  or  flesh  it  won't  pay  to  make  it  work  for  its  boarc|. 
I  remember  a  story  about  an  acute  Frenchman  who  made  an  experi- 
ment in  fattening  squirrels,  ^me  he  fed  on  cracked  nuts,  and  some 
with  whole.  Those  who  had  to  gnaw  their  shells  open  fattened 
slowly.  Those  who  had  nothing  to  do  but  eat  the  kernels  took  on 
flesh  very  fast.  Cutting  the  hay  for  a  cow  is  Jike  cracking  the  wal- 
nuts for  a  squirrel. 

Mr.  J.  B.  Lyman. — I  am  very  glad  this  gentleman  has  written  his 
testimony  on  the  point  before  us,  and  I  hope  others,  and  especially 
those  who  keep  butter  dairies,  will  follow  his  example. 

Mr.  K.  C.  Meeker.^Cows  kept  for  milk  only  may  be  fed  on  cut 
and  steamed  hay,  but  not  when  butter  is  the  object. 

Mr.  J.  B,  Lyman. — I  do  not  consider  that  as  proved  by  any  means; 
and  I  hope  the  country  members  of  this  club,  those  who  advance  their 
ideas  through  the  pen,  will  give  us  their  experience.  I  know  that 
Mr.  Warren  Leland  for  instauce,  of  Westchester,  who  milks  between 
forty  aiid  fifty  cows,  and  sends  an  excellent  quality  of  miik  to  his 
hotel,  is  a  strong  believer  in  cut  and  steam  food.  He  has  been  con- 
vinced bf  the  importance  of  treating  his  hay  in  this  way,  not  by 
agricultural"  books,  not  by  English  practice,  nor  even  by  the  wisdom 
of  this  oracular  club,  but  by  actual  and  frequent  experiments.  He 
cannot  afford  not  to  cut  and  steam.  If  the  experience  of  other 
large  feeders  is  contrariwise,  we  hope  they  will  write  us  facts  and 
conclusions. 

Bone-dust  and  Superphosphate. 
Mr.  John  M.  Bui't,  Big  Flats,  ISTew  York,  writes  that  he  was  much 
pleased  with  the  paper  on  fertilizers,  read  by  James  A.  Whitney, 
some  weeks  since,  and  would  ask  of  him  through  the  club,  if  such  a 


390  Transactioxs  of  the  American  Institute. 

question  is  allowable,  wliether  boiled  or  unboiled  bones  make  the  best 
manure,  and  whether  bone-dust  is  as  good  as  superphosphate. 

Mr.  Jas.  A.  "Whitney. — The  boiling  of  the  bones  takes  away  the 
gelatine,  which  is  a  nitrogenous  substance  and  a  quick  acting  man- 
ure. When  boiled  in  lye  for  soap,  the  potash  is  more  potent  as  an 
alkali  than  lime,  and  will  take  away  phosphoric  acid.  Hence  I  would 
say  that  bones  boiled  in  water  are  better  than  those  boiled  in  lye,  and 
those  not  boiled  at  all  better  than  either  as  manure.  As  to  the  differ- 
ence between  bone-dust  and  superphosphate,  it  is  mainly  one  of  time, 
that  is  to  say,  of  solubility.  The  effect  of  adding  the  sulphuric  acid 
is  to  make  the  virtue  of  the  bone  effective  on  the  first  crop.  Solu- 
bilitv  is  increased.  Bones  are  very  slow  in  dissolving ;  but  when 
irround  fine  the  acids  of  the  soil  and  water  are  much  more  active 
upon  them,  and  bone  meal  will  show  itself  on  the  first  crop. 

Mr.  A.  S.  Fuller. — I  have  bought  and  used  as  much  bone  manure 
as  any  man  in  Xew  Jersey,  and  I  greatly  prefer  the  bone  ground  fine. 
In  truth  I  have  never  seen  any  benefit  at  all  from  the  use  of  super- 
phosphate. The  last  I  bought  I  was  so  disgusted  with  that  I  dug  a 
big  hole  and  buried  the  whole  of  it  to  get  it  out  of  the  way. 

Mr.  P.  T.  Quinn. — Mr.  Chairman,  our  friend  Fuller  does  make 
such  sweeping  statements  that  I  cannot  let  this  last  remark  of  his  go 
out  without  a  word  of  comment.  He  says  he  gets  no  good  at  all 
from  superphosphate,  j^ow,  I  have  used  it  all  mj  life ;  in  fact,  as  he 
suggests,  I  was  raised  in  a  superphosphate  factory  ;  and  if  this  club 
will  take  the  matter  in  hand  and  make  a  close  investigation,  I  will 
open  my  farm  and  he  shall  o])en  his,  and  I  will  agree  to  show  just  as 
good  trees,  crops,  plants  of  all  kinds,  raised  by  the  use  of  super- 
phosphate, as  he  can  show  from  using  bone-dust.  Both  are  good 
manures,  yet  some  years  neither  of  them  will  show  much  effect. 
But,  though  bone-dust  has  sometimes  disappointed  me,  I  would  try 
it  ten  years  before  I  would  make  so  rash  a  statement  as  he  makes 
to-day.  We  know  the  sulphuric  acid  can  do  no  harm  when  poured 
over  crushed  bone.  I  find  it  pays  to  use  it.  With  me  the  cost  of  the 
manure  is  a  matter  of  no  im])ortauce  ;  it  is  the  outlay  as  compared 
with  the  income  from  it.  For  instance,  I  have  just  taken  $000  worth 
of  cabbage  from  an  acre,  the  field  was  seven  acres.  What  do  I  care 
if  the  manure  on  that  field  cost  me  over  $1,000.  Do  not  I  get  it 
back  three  times  over  in  my  returns  ?  The  manure  I  use  is  blood 
compost  and  superphosphate.     With  me  it  pays. 

Mr.  IS".  C.  Meeker, — Last  year  I  spent  about  fifteen  dollars  in  super- 
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phosphate,  and  came  to  the  condnsion  that  I  should  have  come  much 
nearer  getting  mj  money's  wortli  by  buying  stable  manure. 

Mr.  A.  S.  Fuller. — Now,  gentlemen,  you  may  go  to  the  great  nur- 
serymen and  market  gardeners,  the  successful  men,  those  who  get 
rich  at  it,  and  ask  them  about  manures.  What  do  they  say  ?  Peter 
Henderson  uses  barn-yard  manure,  and  pays  six  or  seven  dollars  a 
load  for  it  rather  than  not  get  it.  Elwanger  &  Barry,  the  leading 
nurserymen  of  Rochester,  I  may  say  of  America,  use  the  dung 
and  litter  of  animals ;  none  of  j-our  chemicals  and  phosphates  for 
them;  it  is  tJie  dung-heaps  they  believe  in.  The  farmers  would  be 
better  off  if  they  would  pitch  these  sham  fertilizers  into  North  river. 

Mr.  H.  T.  Williams. — xifter  numerous  experiments  I  have  come  to 
the  conclusion  that  I  can  bring  my  land  into  the  condition  I  want  it 
for  any  crops  with  swamp  nulck,  ground  bones  and  fish  guano. 

Mr.  James  A.  Whitney. — Gentlemen  speak  in  a  confident  and 
sweeping  waj^,  without  adding  a  M'ord  of  explanation  as  to  the  crop 
for  which  they  fertilize.  These  men,  cited  with  such  flourish  of 
authority  by  Mr.  Fuller,  are  small  fruit  culturists.  They  do  not  raise 
wheat,  nor  roots  for  stock.  They  require  a  light,  active  fertilizer 
that  will  act  promptly.  When  we  culti^'ate  for  stalk  we  need  one 
-kind  of  manure,  when  we  seek  returns  of  seed  or  grain  we  should 
use  another  kind  of  fertilizer.  The  best  top-dressing  for  grass  is  not 
the  most  suitable  application  for  wheat.  For  grain  we  should  use 
substances  that  contain  phosphate  of  lime.  In  fruits  we  care  little  or 
nothing  for  the  seed.  In  wheat  the  grain  is  everything.  The  prac- 
tice of  special  cultivators  and  market  gardeners  will  not  do  as  a 
guide  for  all  farmers. 

Dr.  Isaac  P.  Trimble. — Ah,  gentlemen,  you  would  not  be  wrangling 
here  over  the  phosphates  if  you  could  get  plenty  of  our  Jersey  marl. 

Mr.  P.  T.  Quinn. — I  have  seen  the  effects  of  Jersey  marl,  and.  I 
liave  bought  and  used  it.  Just  like  every  other  manure,  it  depends 
on  soil  and  the  crops  to  be  raised.  Its  effects  on  the  sandy  lands  of 
south  Jersey  are  indeed  wonderful,  but  on  my  heavy  red  clay,  I 
■would  not  give  ten  cents  a  ton  for  it. 

Mr.  A.  Stone. — With  us  the  conclusion  is  general  that  when  we 
come  to  baying  manure,  the  best  investment  we  can  make  is  in  bones, 
ground  to  a  fine  dust. 

The  Waltek  Gkape. 
Mr.  A.  J.  Caywood  brought  before  the  club  numerous  clusters  of 
this  new  hybrid.     He  wished  to  say  a  word  with  regard  to  a  com- 
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plaint  published  in  the  Sun  by  Mr.  Fuller,  that  he  had  locked  up  tlie 
"Walter  in  a  glass  case  for  fear  people  would  steal  it.  He  thought 
the  stricture  uncalled  for,  and  unworth}'^  a  gentleman  who  had  made 
some  reputation  for  himself  as  a  small  fruit  culturist.  He  had  been 
■^or  many  years  laboring  to  produce  a  superior  grape,  and  at  last  had 
the  pleasure  of  seeing  a  six  year  old  vine  of  the  Walter  loaded  with 
sixty  of  the  most  beautiful  and  luscious  clusters.  .Those  clusters  he 
had  been  careful  of,  and  they  had  taken  prizes  or  awards  at  seven 
difi'erent  fairs,,  in  every  class  of  which  the  grape  had  been  entered. 
He  could  now  offer  to  Mr.  Fuller  and  other  members  of  the  club  one 
of  these  clusters. 

Mr.  A.  S.  Fuller. — I  think  very  highly  of  the  "Walter  ;  it  has  merit 
and  great  promise.-  But  how  can  we  say  it  will  do  well  on  all  soils 
until  it  has  been  tried  on  a  variety  of  .soils.  What  we  know  is  that 
the  fruit  of  the  vine  in  Mr.  Caywood's  yard  is  very  excellent.  I 
cannot  believe  that  Mr.  Downing  and  others,  if  they  had  a  vine  of 
such  merit,  would  damage  the  originator  by  allowing  persons  to 
propagate  from  it  with  cuttings.  I  am  no  enemy  to  the  Walter,  on 
the  contrary,  I  habitually  speak  well  of  it,  -and  believe  it  has  a  rich 
future  before  it. 

W:m.  S.  Carpenter  Grape — ^Prunes. 
Mr.  Daniel  Thompson,  Green  Island,  opposite  Troy,  showed 
several  varieties  of  seedlings,  among  which  was  what  he  claimed  as 
the  Delaware,  which  he  has  had  growing  many  years,  and  which  he 
called  a  foreign  grape.  A  fine  grape  was  also  exhibited  which  he  has 
named  the  Wm.  S.  Carpenter,  or  out-door  Hamburg ;  the  bvmch  of 
this  variety  is  open,  and  is  of  great  promise.  He  also  showed  a  plate 
of  prunes,  which  he  says  do  well  on  his  grounds,  and  that  they  are 
most  successfully  grown  from  the  seed.  Wliether  this  fi'uit  can  be 
grown  in  this  country  with  as  sprightly  a  tfiste  as  in  Germany  is 
uncertain. 

"Report  on  Tobacco  Soap. 

The  following  was  read  and  approved  by  the  club  : 
The  undersigned,  appointed  a  conjmittee  to  consider  and  report 
upon  the  merits  of  the  compound  termed  "  Sapo  Tobacum,"  or  tobacco 
soap,  to  which  the  attention  of  the  club  was  recently  called  by  the 
Tobacco  Soap  Company  of  Clifton,  X .  Y.,  respectfully  ask  leave  to 
report : 
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That  inasmuch  as  whale  oil  soap  has  long  been  known  as  an  effi- 
cient agent  for  the  destruction  of  insects,  and  a  solution  of  tobacco  is 
equally  noted  for  its  efficacy  for  the  same  purpose,  your  committee 
believe  that  the  tobacco  soap  will  prove  an  excellent  preventive 
against  the  ravages  of  insects  upon  plants  or  animals  in  all  cases 
where  its  cost  does  not  preclude  its  use  on  the  score  of  economy. 

Your  committee,  however,  would  utter  a  decided  protest  against 
the  too  common  practice  of  claiming  for  articles  properties  and  merits 
which  they  do  not  possess,  an  instance  of  which  is  found  in  the  com- 
munication referred  to  your  committee  of  the  above  mentioned  manu- 
facturers with  reference-  to  the  "  Sapo  Tobacum,"  in  which  they 
claim  that  this  material  is  "  an  in vigorator,  a  fertilizer,"  and  that.it 
"  gives  life  to  the  sap."  It  is  simply  impossible  for  any  compound 
applied  to  the  bark  or  leaves  of  a  plant  to  act  in  either  of  these  capaci- 
ties ;  and  any  claim  of  the  character  indicated  is  reprehensible,  as 
tending  to  not  only  mislead  the  public  as  to  the  intrinsic  value  of  the 
substance,  but  also  from  its  tendency  to  inculcate  error  with  regard 
to  the  functions  and  applications  of  manures,  and  kindred  matters  • 
connected  with  agricultural  science. 

Kespectfully  submitted. 

JAMES  A.  WHITXET, 
LOUIS  FEUCHTW ANGER, 

Committee. 

Concrete  Walls, 
Mr.  G.  T.  Coe,  Toolsboro,  Iowa. — Good  concrete  walls  may  be 
made  by  slaking  good  lime  and  clean  sharp  sand ;  mix  so  that  the 
mortar  will  barely  slip  oil  a  polished  hoe  when  you  lift  it  full ;  then 
add  as  much  clean  gravel  as  can  be  mixed  in ;  then  put  in  strong 
molds  and  beat  down  with  a  flat  ended  maul,  wlien  some  mortar  will 
rise  to  the  top,  which  must  be  filled  with  gravel,  and  so  on.  No  two 
kilns  of  lime  are  exactly  of  the  same  strength,  and  sand  is  so  different, 
no  certain  proportion  of  sand  and  lime  will  do  everywhere.  The  only 
true  way  is  to  test  the  mortar  with  a  polished  hoe ;  if  it  sticks  to  the 
lioe  when  just  soft  enougli  to  plaster  with,  it  is  too  strong  of  lime ;  if 
it  slips  off  very  easily,  not  strong  enough.  Molds  should  be  made  of 
one  and  a  half  inch  plank,  and  frequently  supported  b}'  bolts,  so  as 
not  to  spring  when  pounding  down  the  concrete.    Now  this  pounding 

down  is  the  main  thing. 

Adjourned. 
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Octobers?,  1868. 

Mr.  Nathan  C.  Elt  iu  the  chair ;  Mr.  John  W.  CHA:NrBER8,  Secretary. 

Lameness  in  Horses. 

Mr.  "W.  Iloniieywell,  Dallas,  Luzerne  county,  Pa.,  inquires  for  a 
remedy  for  what  lie  calls  "  stocks  "  in  the  hind  leg  of  a  horse,  which 
seems  to  be  a  swelling  noticeable  after  the  animal  stands  more  than 
twenty-four  hours. 

Dr.  J.  E.  Snodgrass. — A  bandage,  applied  surgical  fashion,  would 
be  a  great  help  ;  that  is,  tight  lacing,  and  this  is  the  only  case  in  which 
tliis  practice  is  to  be  recommended. 

Dr.  J.  Y.  0.  Smith. — In  all  such  general  cases  friction  is  a  good 
remedy,  but  I  would  in  particular  recommend  electricity.  It  is  sin- 
gular that  its  application  has  not  been  made  to  horses,  for  it  has  great 
remedial  powers.  Horses  are  much  abused,  and  too  little  thought  is 
bestowed  upon  their  management,  particularly  when  borrowed. 

A.  W.  Lozier,  M.  D. — I  had  a  horse  some  years  ago  which  was 
accidentally  pricked  with  a  fork  in  the  gambrel  joint,  letting  out  the 
synovial  fluid  or  fluid  of  the  joint ;  in  consequence  of  which  it 
became  enormously  swollen  and  stiff".  Several  veterinary  surgeons 
pronounced  his  case  hopeless,  and  recommended  as  a  mercy  to  the 
animal  to  open  a  vein  and  let  him  go,  as  his  suffering  was 
extreme,  and  he  was  soon  reduced  to  a  skeleton.  But  being  attached 
to  the  creature,  I  at  last  found  a  veterinary  surgeon  who  promised  to 
do  something  for  him.  The  horse  was  kept  in  slings  for  nearly  a 
month,  and  after  dashing  waiter  upon  it,  packings,  liniment,  fomen- 
tations, &c.,  with  but  little  avail,  I  concluded  from  what  I  had  seen 
in  the  practice  of  medicine  to  try  electricity,  and  had  it  tried  twice  a 
day  regnlarl}'.  Tlie  swelling  began  to  go  down  at  once,  heat  and 
pain  subsided,  and  it  was  really  amusing  to  see  the  horse  hold  out  his 
wounded  joint  toward  the  surgeon  every  time  he  came  with  his  bat- 
tery. In  two  or  three  months  he  was  as  well  and  valuable  as  ever, 
with  no  trace  of  lameness  or  swelling  whatever,  and  continued  so. 
The  electricity  was  applied  for  ten  minutes  twice  a  day,  by  means  of 
a  simple  hand  battery. 

Growing  Timber. 
!Mr,  David  Pottit,  Salem,  IST.  J. — Mr.  Lyman  says  that  from  con- 
versation with  farmers  he  has  set  down  the  average  duration  of  fence 
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rails  as  twenty  years.  This  maybe,  and  is  nndonljtedly  true  of  oak  and 
some  other  kinds  of  rail  timber,  but  good  cedar  and  chestnut  rails,  if 
barked  in  season,  will  last  until  they  wear  out  with  use,  or  from  hfty 
to  100  years  or  more.  There  is  in  our  flat  agricultural  county  at 
least  one-lifth  of  the  land  not  well  adapted  to  farming  purposes,  and 
in  hillj^  countries  a  much  greater  proportion,  owing  to  various  causes; 
but  it  is  much  better  adapted  to  the  growth  of  valuable  timber,  and 
would  be  more  remunerative  in  the  end  at  the  present  prices  of  lumber, 
if  properly  planted  with  valuable  forest  trees,  and  cultivated  a  few 
years  where  practicable,  until  the  young  timber  can  get  a  start  and  so 
take  care  of  itself.  Our  friend  Lyman  selects  the  locust,  rock  maple, 
black  walnut,  Eui'opean  larch,  and,  especially  on  rocky  lands,  the 
locust  and  rough  bark  hickory  as  the  best  and  most  valuable.  In 
planting  trees  for  timber  especial  regard  should  be  had  to  thei*apidity 
of  growth  of  the  tree,  the  value  of  the  tree  when  grown  for  fencing, 
building,  and  other  purposes,  and  its  durability  when  exposed  to  the 
weather.  Locust  wood  is  heavy  and  ver}'  durable,  and  the  trees  are 
of  rapid  growth  when  young,  but  are  liable  to  be  attacked  with  borers 
in  the  body  and  limbs,  so  that  many  of  the  young  trees  fail ;  where 
they  do  succeed  it  requires  an  age  to  grow  to  a  size  for  building 
purposes,  and  besides  they  never  grow  to  make  large  timber.  The 
black  walnut  is  healthy  and  grows  to  a  large  size,  but  not  in  an 
ordinary  lifetime ;  is  about  as  heavy  as  the  chestnut,  is  porous,  and 
much  more  sappy,  consequently  that  part  is  not  durable  when  exposed 
to  the  weather.  I  knew  a  tree  that  w^as  cut  down  in  1S22,  and  the 
heart  of  the  stump  remains  perfectly  sound  yet ;  being  forty-six  years. 
The  wood  of  the  European  larch  may  be  very  durable,  and  has  been 
highly  recommended,  especially  by  nurserymen  having  the  young 
trees  for  sale.  The  tree  grows  straight,  tall,  and  very  rapidly  while 
young,  but  will  require  an  age  to  make  timber  of  much  size;  and  the 
wood  when  grown  is  very  light.  The  shellbark  hickory  will  require 
a  much  longer  time  to  grow  and  the  wood  is  very  valuable  for  carriage 
building  and  other  purposes,  and  the  nuts  command  a  good  price  in 
the  market ;  but  the  wood  is  not  durable  unless  seasoned  and  kept  dry. 
I  have  no  doubt  but  the  profit  of  growing  the  best  forest  timber  on 
inditferent  land  will  much  more  than  equal  that  of  any  farm  crops 
grown  on  such  land,  if  properly  planted  and  taken  care  of  a  few  years ; 
but  the  length  of  time  it  will  require  to  get  returns  for  the  loss  of 
land,  cost  of  plantifig  and  cultivating,  will  deter  some  from  embarking 
in  the  enterprise,  especially  those  with  small  means.     Although  our 
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friend  Lyman  classes  the  chestnut  among  those  the  least  valuable,  I 
class  it  among  those  most  valuable  in  our  section  of  country,  and  as 
such  will  offer  you  au  estimate  of  the  profit  of  growing  an  acre  of 
chestnut  timber.     I  Avill  suppose  the  trees  planted  one  rod  apart  each 
way,  making  100  trees  to  the  acre,  to  cost  at  two  years  old  in  the 
nursery  five  dollars  per  hundred,  or  eight  dollars  per  acre ;  add  to 
this  two   dollars   for  transplanting,    and   we   have  ten   dollars    per 
acre;    If  planted  out  younger  they  will  not  succeed  so  well,  and 
if  kept  longer  in    the  nursery  the  risk  of  dying  will  increase  with 
the  time.     The  chestnuts  should  be  kept  damp  as  soon   as  ripe  to 
insure  success,  as  a  very  few  days  exposure  to  the  dr}'  air  will  prevent 
germination.     If  the  land  is  fit  for  tillage  it  can  be  planted  with  corn 
or   some    other  cultivated  crop,    four  feet   one   and   a  half   inches 
each   way,   and  at  every  fourth  hill,   each  way,  plant  the  young 
trees    and   cultivate    with    the   crops,    which    will    facilitate    their 
growth,  while  the  crops  wall  pay ;  then  leave  them  to  natural  causes 
for  protection.     When  the  land  is  too  hilly  or  not  fit  for  tillage  the 
trees  can  be  set  without  the  expense  of  cultivating.     In  about  eight 
years  after  transplanting,  the  trees  will  become  bushy  and  not  fit  for 
rails  and  should  be  cut  dowm  to  eight  or  ten  inches  from  the  ground.  If 
they  succeed  well  they  will  send  up  at  least  five  good  suckers  from  each 
stump.    These  will  grow  rapidly,  straight  and  tall,  and  will  in  twenty- 
five  years,  or  less,  from  planting  make  six  good  rails  from  each  sucker 
or  4,800  rails  per  acre  ;  wdiich,  at  nine  dollars  per  liundred,  amounts  to 
$432,  or  sixteen  dollars  a  year  clear  of  cost  of  planting.     After  this 
cutting  they  will  become  more  remunerative  as  they  will  bear  cutting 
every  fifteen  years  and  produce  more  at  each  cutting,  or  at    least 
twenty-six  dollars  a  year,  and  this,  too,  without  the  expense  of  fenc- 
ing, or  farming,  or  cutting  the  timber,  as  the  tops  and  branches  of 
the  trees  will  amply  pay  all  expenses.     If  the  aljove  estimate  is  cor- 
rect, where  is  there  any  farm  land  that  will  equal  it  in  profit  of  farm 
crops  for  a  series  of  years  ?     If  the  estimate  is  considered  too  high, 
reduce  it  one-fourth  or  one-half,  then  add  seed,  labor,  manure,  and 
the  cost  of  fencing,  to  say  nothing  of  the  extra  taxes  on  the  improved 
land,  and  then  we  shall  see  vrhich  will  pay  best.      Sixteen  dollars  a 
year  is  the  interest  on  more  than  $200  per  acre,  and  twenty-six  dol- 
lars for  the  second  cutting,  the  interest  on  more  than  $350,  more  tlian 
our  best  land  will  sell  for  near  markets.     I  know  of  young  cliestnut 
trees  where  the  timber  was  cut  not  twenty-three  years  ago,  that  will 
make  more  than  double  the  above  estimate  of  rails,  and  some  will 
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now  make  good  building  timber  and  fence  posts.  The  American 
tulip  tree  grows  very  large  and  about  as  rapidly  as  the  chestnut,  but 
the  wood  is  not  durable  when  exposed  to  the  weather.  Other  valu- 
able timber  will  require  a  much  longer  time  to  grow. 

Mr.  J.  B.  Lyman. — I  am  glad  that  farmers  are  turning  their  atten- 
tion to  this  subject.  In  speaking  as  I  did  of  the  value  of  rough-bark 
hickory,  I  was  aware,  as  Mr.  Pettit  suggests,  that  it  does  not  last  when 
exposed  to  the  weather,  but,  on  account  of  its  great  toughness  and 
value  for  machinery,  I  recommended  the  planting  of  walnut  trees. 
The  constimption  of  tough  wood  for  wheels,  axles,  levers,  &c.,  is  verj 
great  and  increasing.  On  this  account,  I  cannot  but  think  farmers 
will  do  well  to  spare  all  young  white  oaks  and  ash  and  hickory  trees, 
and  to  plant  them  in  soils  adapted  to  their  growth.  With  regard  to 
the  average  duration  of  fence  rails,  I  obtained  the  information  Mr. 
Pettit  speaks  of  by  asking  a  great  many  farmers  in  different  States 
how  long  their  rails  last.  The  average  of  the  periods  thus  mentioned 
was  found  to  be  from  fifteen  to  twenty  years.  My  object  in  bringing 
out  the  information  collected  in  those  papers,  was  to  induce  farmers 
and  railroad  men  to  use  some  preserving  process  in  timber  exposed, 
and  to  take  means  to  keep  up  the  supply  of  valuable  wood. 

Mr.  A.  S.  Fuller. — At  length  after  a  provoking  lethargy,  I  rejoice 
to  see  a  waking  up  to  the  importance  of  forest  tree  culture.  Years 
ago  I  wrote  a  book  on  the  subject.  Kobody  said  much  about  it,  and 
few  would  read  it.  In  this  club,  nearly  ten  years  since,  I  read  a 
paper  on  the  subject.  It  fell  on  a  drowsy  public  ear.  IN^ow  people 
are  waking  up,  and  I  am  glad.  Why,  I  can  make  as  much  money  by 
planting  locust  as  I  can  by  planting  corn  ;  just  as  much,  acre  for  acre. 

Dr.  Snodgrass. — In  addition  to  the  list  of  trees  suggested  by  Mr. 
Lyman,  I  beg  leave  to  name  the  ailanthus.  True,  the  smell  is  not 
agreeable,  but  it  grows  very  fast,  and  the  wood  is  as  valuable  for 
many  uses  as  black  walnut  or  maple.  It  burns  well,  and  I  have 
found  it  quite  useful  for  kindling  wood. 

Models  of  Anevials  and  Plants. 
The  Chairman  then  introduced  Dr.  F.  G.  Lemercier,  a  French  scien- 
tific gentleman.  Upon  a  table,  and  on  a  pyramidal  support  were  pre- 
sented to  the  audience  a  great  variety  of  clastic  models,  or  preparations, 
representing  various  natural  objects,  among  which  were  the  anatomy 
of  the  horse,  composed  of  apparently  solid  pieces,  but  which  are 
readily  separated  into  many  pieces,  each  of  which  shows  some  impor- 
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tant  internal  structure.  Also  models  of  insects,  vegetables  and  fruit, 
prepared  by  Dr.  Anzonx.  of  Paris,  assisted  by  Dr.  Lerncrcier.  This 
last  gentleman  showed  first  the  foot  of  the  horse,  remarking  tliat  this 
is  the  most  important  part  of  the  whole  animal.  If  there  is  no  foot 
tliere  is  no  liorse.  It  is  necessary  to  understand  the  structure  of  the 
lioof  in  order  to  understand  the  nature  and  value  of  the  horse.  Almost 
always  the  fore  feet  are  largest,  though  in  Russia  the  speaker  had 
seen  some  horses  with  hind  feet  of  equal  size  ;  but  such  animals  cannot 
bear  heavyweights,  and  they  are  more  fitted  for  jumping.  There  are 
three  bones  in  the  foot  which  correspond  to  the  three  joints  of  a  finger, 
and  the  hoof  is  tlie  nail.  A  good  horse  should  not  have  a  flat  lioof, 
and  the  shoe  sliould  conform  to  the  natural  form  of  the  hoof.  It  is 
the  practice  with  smiths  who  do  not  make  shoes  of  the  right  form  to 
pare  off  the  hoof,  which  sliould  not  be  done  except  at  the  point  cor- 
responding to  cutting  the  nail,  otherwise  the  hoof  is  easily  broken, 
and  the  interior  tender  tissues  injured  ;  the  model  which  tlie  doctor 
exhibited.  The  nails  sliould  be  so  driven  as  to  preserve  the  elasticity. 
The  reason  why  we  must  conform  to  what  nature  has  estal)lished  is 
because  her  ways  are  best.  The  doctor  then  showed  a  full  sized  leg 
with  incipient  spavin,  then  other  models  witli  aggravated  forms,-  and 
others  in  various  stages,  all  of  the  most  marvellous  mechanism,  and 
colored  as  in  nature.  Kext  were  exhibited  representations  of  flowers, 
fruit  and  grain,  composed  of  many  parts,  wliich  were  detached  one 
after  another.  An  analytic  exhibition  of  a  grain  of  wheat  was  quite 
appropriate.  In  speaking  of  the  gluten  he  said  it  is  an  important 
element  in  the  formation  of  bread,  and  that  when  we  separate  it  from 
the  starch  we  take  away  what  corresponds  to  beaf  steak  in  food. 

There  were  many  other  objects  in  this  collection  wliich  time  did 
not  permit  him  to  explain,  but  the  following  is  a  list :  A  silk-worm, 
two  feet  long,  containing  the  complete  anatomy ;  a  viper's  liead,  and 
the  body  of  the  American  tnrkey  ;  the  uteri  of  two  domestic  animals 
in  three  conditions  ;  tlie  snail ;  the  May  bug,  in  tliirty  parts,  and  600 
minutiae  ;  tlie  queen  bee,  drone,  and  worker,  in  their  various  occupa- 
tions and  relations,  and  the  honey  comb  in  various  stages  of  construc- 
tion, including  the  germs  of  the  l^ees  in  tlieir  cells ;  a  hen's  eg^^  in 
several  parts  ;  the  stomach  of  the  cow,  with  tlie  four  parts ;  the  stom- 
achs of  graminivorous  birds,  in  various  conditions,  according  to  the 
food  received  ;  the  stomach  of  the  horse,  illustrating  why  this  animal 
cannot  vomit ;  also  the  model  of  the  horse  complete,  and  of  course 
including  raau}^  complications.     Of  the  grass  pink  there  are  fifteen 
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parts ;  the  morning-glory  the  same ;  flower  of  peas  with  the  polen, 
germs  of  the  seed,  and  tlie  seed  in  several  stages ;  the  chrysanthe- 
mum, the  jessamine,  the  fuchsia  belladonna ;  acorn  of  oak,  showing 
the  various  tissues  and  the  progress  of  growth,  with  illustrations, 
showing  the  circulation  of  the  sap,  and  the  formation  of  the  w^ood  and 
bark  ;  the  cherry,  with  its  distinct  layers,  the  strawberry,  mulberry, 
male  and  female  flowers  of  the  muskmelon,  flower  of  moss,  and  the 
different  kinds  of  mushroom,  showing  which  are  poisonous  and  which 
are  not.  Such  objects  as  are  small  are  magnified  many  times,  so  as 
easily  to  be  seen  and  understood.  The  material  of  which  these  pre- 
parations is  composed  is  papier  mache  and  other  substances,  faithfully 
colored  and  marked,  and  they  are  most  wonderful  models  of  scientific 
anatomical  mechanism. 

His  remarks  were  frequently  applauded,  and  the  hearty  thanks  of 
the  club  were  moved  by 

Dr.  J.  Y.  0.  Smith,  who  said  :  Mr.  Chairman,  this  exhibition  has 
certainly  been  very  instructive ;  we  see  how  much  solid  and  valua- 
ble information  can  be  conveyed  by  the  eye.  This  mode  of  impart- 
ing truth  is  so  vivid  and  impressive!  Who  of  us  will  soon  forget 
the  wonderful  structure  of  the  hoof  of  that  noble  animal  whom  we 
so  much  use  and  so  much  abuse  ?  How  deep  the  conviction  must  be 
fixed  that  we  waste  the  best  part  of  the  wheaten  grain.  What  sup- 
ports the  9,000  dentists  that  thrive  in  our  community  ?  Mr.  Chair- 
man, the  bolts  of  our  flouring  mills  make  the  race  of  dentists 
necessary.  Our  children  do  not  have  in  their  bread  the  material  for 
makino;  bone  and  enamel.  We  of  the  cities  are  smaller  tlian  the 
bony  frames  built  up  in  the  country.  Why  ?  Because  there  is  not 
bone  food  in  the  substances  we  eat.  Our  food  is  quite  too  concentra- 
ted, not  gluten  and  silex  enough,  too  much  starch  and  sugar.  If  Dr. 
Lemercier  can  by  his  lectures  convince  us  of  our  national  mistake, 
he  will  be  doing  us  a  great  public  service.  Dr.  Smith  concluded  by 
moving  a  vote  of  thanks  to  Dr.  Lemercier. 

Mr.  James  A.  Whitney. — In  seconding  the  motion  of  Dr.  Smith, 
which  I  do  most  heartily,  I  wish  to  signify  my  high  valuation  of  such 
exhibitions  as  our  learned  friend  from  Paris  has  just  made.  A  thousand 
merely  oral  descriptions  could  never  have  made  so  clear  an  impres- 
sion of  the  importance  of  having  our  horses  shod  properly.  Hours 
of  harangue  upon  the  value  of  graham  bread  could  not  have  done  so 
much  to  persuade  us  as  this  admirable  dissection  of  a  grain  of  wheat. 
Time  has  been  when  the  link  that  bound  America  to  her  ancient  and 
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honorable  ally  was   one  of  political  interest  and  sympatliy.     ISTow 
France  and  the  United  States  are  united  by  the  warmth  of  intellec- 
tual sympathy  and  the  tie  of  a  common  interest  in  some  of  the  most 
important  investicrations  that  affect  the  weal  of  mankind. 
The  motion  of  Dr.  Smith,  was  unanimously  carried. 

The  Nutting  Patent  "Wheel  Plow. 

The  committee  appointed  by  the  club  to  witness  the  practical  ope- 
ration of  this  invention,  submit  the  following  report :  The  plow  itself 
lias  nothing  peculiar  in  its  construction.  The  point  of  the  invention 
is  an  apparatus  consisting  of  an  axle  connecting  two  wheels  of 
unequal  diameter  (because  one  must  run  in  the  furrow)  and  having 
levers  and  poles  arranged  so  as  to  raise,  depress,  and  otherwise  regu- 
late a  plow  hung  beneath.  There  'is  a  seat  for  the  driver ;  the 
machine  we  saw  was  intended  for  two  horses ;  but  a  smaller  plow 
could  easily  be  drawn  by  a  single  horse.  Suspending  the  plow  in 
this  manner,  we  find  to  be  a  clear  and  very  important  advantage  in 
working  land  not  containing  stumps  and  fast  rocks.  By  means  of 
the  lever  the  plow  can  be  raised,  wliile  in  motion,  to  ride  over  obsta- 
cles. We  are  of  opinion,  from  what  we  saw  at  the  trials,  that  more 
than  three  acres  of  light  soil  can  be  turned  in  a  day  with  greater  ease 
to  the  team  than  two  acres  in  the  usual  way.  A  plow  is  essentially 
a  wedge,  and  the  friqtion  of  the  lower  surface  on  the  furrow  bed  is 
measured  bj  the  depth  and  weight  of  the  furrow  slice  turned.  Now 
suspend  the  plow  and  this  friction  is  taken  off.  The  plow  is  no 
longer  a  wedge  between  the  furrow  bed  and  the  furrow,  but  a  hook, 
carried  over  the  surface,  and  held  so  as  to  take  up  and  turn  the  fur- 
row slice.  The  precise  difference  is  this ;  the  friction  is  taken  from 
one-half  of  the  touching  surface  when  the  plow  is  in  action,  and 
transferred  to  the  axle,  where  the  surface  is  polished  and  oiled. 
Thus,  the  friction  is  reduced,  we  think,  about  one-third.  With 
regard  to  this  particular  device,  a  few  improvements  might  be 
introduced,  which  would  lower  its  cost ;  and  here  your  committee 
would  suggest  to  agricultural  inventors  that  when  an  improve- 
ment so  fundamental  and  important  as  this,  a  device  by  which 
thirty  acres  can  be  plowed  with  the  same  power  that  is  now 
expended  on  twenty  acres,  is  proposed,  a  regard  for  the  public  good, 
as  well  as  a  wise  self-interest,  dictates  a  management  by  wliich  such 
implement  can  be  made  as  cheaply  as  possible.  For  instance,  the 
patentee  might  sell  the  gearing  that  attaches  the  plow  to  the  axle  for 
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teu  or  fifteen  dollars,  tlie  farmer  supplying  his  own  wheels  and  axles. 
As  to  the  principle  of  suspending  the  plow  between  wheels,  we  are 
satisfied  that  it  is  sound,  and  a  great  saving  of  power,  in  precisely 
that  department  of  farm  labor  where  the  economizing  of  brute  muscle 
is  of  the  utmost  importance.  On  Wednesday,  the  14th  inst.,  we  went 
to  Harlem  and  saw  the  plow  tried  on  a  stiff  old  sod,  and  also  on  a 
mellow,  soft  garden  soil,  free  from  stones,  selected  by  the  patentee. 
It  worked  admirably.  But  your  committee  thought  that,  in  order  to 
give  it  a  full  trial,  it  should  be  used  upon  a  heavy  soil.  On  the  fol- 
lowing Saturday  a  second  trial  took  place,  on  a  farm  near  Rahway, 
before  a  number  of  practical  farmers.  One  acre  was  measured.  The 
sod  lay  on  a  heavy  clay  soil,. being  a  mixture  of  clay,  loam,  and  red 
shale  disintegrated,  and  mixed  with  stones  of  various  sizes.  Half  an 
acre  was  allotted  to  Mr.  H.  Moore,  the  manufacturer  of  the  plow.  He 
geared  it  to  plow  a  furrow  seven  to  eight  inches  deep,  by  twelve  to 
fifteen  inches  wjde,  which  was  two  inches  deeper  than  it  had  ever 
been  plowed.  Fast  stones  were  met  with  at  intervals.  The  plow 
detached  some  and  rode  over  others.  The  other  half-acre  was  assiamed 
to  a  stout  German,  who  did  his  best  to  beat  the  sulky  plow,  only  mak- 
ing a  furrow  six  inches  deep  and  ten  inches  wide.  Mr.  Moore  accom- 
plished his  task  in  two  hours  and  a  half;  while  it  would  have  taken 
the  other  man  fully  an  hour  longer  to  plow  his  share.  During 
this  last  trial,  four  of  the  farmers  present  rode  the  wheel-plow; 
two  of  them  were  over  sixty  years  of  age.  The  first  one,  after  plowing 
two  furrows,  exclaimed  that  it  was  a  blessing  for  old  farmers  like 
himself!  and  that  witli  this  new  improvement  he  would  be  able  to 
farm  for  ten  years  longer,  as  by  its  aid  he  would  save  about  a  hundred 
miles  of  walking  that  he  had  to  do  iu  plowing  his  ten-acre  plot  every 
year.  All  present  were*  of  the  same  opinion.  This  plow  can  be  used 
by  one-legged  returned  soldiers,  or  by  any  lady  without  the  necessity 
of  their  adopting  the  bloomer  costume. 

ADOLPHE   PRETEERE, 
JOSEPH  B.  LYMAN, 

Committee. 

Lozier's  Hay-loading  Apparatus. 

The  committee  appointed  to  examine  this  invention  made  the 
following  report : 

The  machine  Avas  invented  by  Dr.  A.  W.  Lozier,  of  New  York  city, 
and  is  intended  to  elevate  hay  from  the  cock  or  window,  or  stooks  of 
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unhusked  corn  on  the  wagon  or  cart.  A  liglit  and  easily  adjustable 
arm  is  hung  to  an  upright  standard,  fixed  on  the  wagon  or  rigging  in 
such  a  manner  that  it  will  swing  itself  rapidly  to  the  center  of  the 
top  of  the  load  when  operated.  A  rope  slings  over  a  pulley  attached 
to  the  upper  end  of  the  arm,  to  one  end  of  which  is  hung  a  light, 
steel  self-locking  and  tripping  claw-fork.  There  are  as  many  wrist- 
pins  as  there  are  spokes  in  the  wheel. 

The  fork  is  thrust  into  the  cock  or  mass  of  hay,  which  hiay  weigh 
from  sev^enty-iive  to  two  hundred  pounds,  and  the  team  is  started 
forward ;  the  rope  engages  with  each  pin  successively  as  the  wheel 
turns,  thus  elevatiug  the  hay  above  the  shelving,  when,  by  pulling  a 
trip,  the  arm  swings  in  the  hay,  and  the  fork  quickly  delivers  it  on 
the  load.  The  hay  in  this  instance  was  taken  from  the  barn  dry  and 
broken.     The  fork  loaded  it  quite  clean. 

In  loading  corn,  a  rope  is  hooked  around  the  stook,  and  by  a  sim- 
ple device  the  corn,  when  raised,  is  instantly  tripped  on  the  desired 
point  on  the  load.  Cocks  of  hay  from  twelve  to  forty  feet,  or  even 
more,  may  be  loaded,  the  team  stopping  but  once  to  each  or  taking 
it  up  as  it  passes.  The  machine  loads  as  well  on  the  sidehill  as  on 
the  level,  and  can  be  adjusted  in  a  short  time  to  any  wagon  wheel 
and  rigging.  It  is  simple,  not  likely  to  get  out  of  order,  and  so  easily 
manipulated  that  a  boy  works  it,  while  a  man,  mounted  on  the  load, 
drives  the  team  and  places  the  hay,  When  driving  into  a  barn  the 
arm  is  readily  dropped.  The  machine  will  load,  with  all  ease,  in  from 
twelve  to  fifteen  minutes,  and  the  committee  report  it  a  great  labor 
■a&  well  as  a  time-saving  machine,  much  needed  by  our  farmers. 

The  probable  cost  of  the  machine,  when  manufactured,  will  be 
about  thirty  dollars. 

The  committee  also  witnessed  the  operation  of  a  light  and  strong 
horse  hayfork  invented  by  Dr.  Lozier  in  connection  with  the  former 
apparatus.  The  fork  is  simple  and  powerful,  locking  itself  when 
thrust  in  the  top  of  the  load,  and  taking  the  hay  grasped  flush  up  to 
the  pulley  at  the  center  peak  of  the  barn,  then  transferring  it  with- 
out the  horse  stopping,  along  a  traversing  rope  suspended  from  the 
ridge-pole  to  the  farthest  side  of  the  mow  if  desired.  The  fork  has 
three  steel  curved  tines,  has  no  projecting  handle  or  trip  in  the  way 
while  elevating,  and  carries  the  hay  clear  over  the  great  beam  of  the 
barn  without  material  sagging.  The  traversing  rope  saves  the 
expense  of  a  built  car  track,  and  with  its  accompanying  guy-rope 
and  device,  is  a  very  cheap  contrivance  for  enabling  the  farmer  to 
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unload  centrally  without  dragging  off  the  hay  from  either  side  of  the 
wagon  while  doing  so. 

S.  EDWAKDS  TODD, 

WM.  S.  CAEPENTEK, 
JONATPIAN  CAMP, 

Committee. 
Use  of  Lime, 

Mr.  "Wm.  Brinkworth,  Hanover  township,  Jefferson  county,  Ind. — 
I  wish  to  tell  you  my  experience.  First,  I  commenced  burning  lime 
about  thirteen  months  ago.  Limestone  of  a  very  superior  quality  is 
abundant  here.  The  wood  ashes  and  air-slaked,  or  refuse  lime  are 
used  on  my  land  with  very  satisfactory  results,  ray  corn  crop  being 
about  double  this  season  to  what  it  was  last,  and  other  produce  in 
proportion.  The  potato  bug  made  its  appearance  early  in  the  season. 
I  took  air-slaked  lime  in  a  peck  measure,  and  with  a  trowel  scat- 
tered it  broadcast  over  the  potatoes.  The  next  day  not  a  bug  was  to 
be  seen.  Two  weeks  later  they  appeared  again  in  spots  where  the 
lime  did  not  reach.  I  repeated  the  experiment  with  like  results. 
Later  they  appeared  again  and  again.  I  gave  them  lime,  and  mv 
vines  kept  green  until  frost  came,  while  some  of  my  neighbors'  vines 
were  stripped  and  ruined  early  in  the  season.  My  crop  is  better 
where  the  lime  was  put  than  in  other  parts  of  the  field  where  it  was 
not  cast,  thus  showing  it  did  good  two  ways.  My  lime  is  very  strong, 
and  commands  a  ready  sale,  mostly  at  Madison,  seven  miles  distant. 
Every  farmer  should  burn  and  use  it  if  he  has  the  stone ;  mine  is  full 
of  fossil  remains,  very  pleasing  to  look  at,  both  before  and  after  it  is 
burned.  One  of  my  horses  was  cured  of  the  heaves  and  a  cough  by 
eating  corn  twice  out  of  the  wagon  the  lime  was  hauled  in.  I  now 
put  some  in  all  the  mangers  once  a  month. 

Ceanbekeies. 
A  crate  of  this  fruit  grown  by  J.  G.  Torrey,  jr.,  Manchester, 
K.  Y.,  was  exhibited  to  the  club.  Mr.  Greeley  pronounced  them  the 
largest,  handsomest,  finest,  and  every  way  best  cranberries  he  had 
ever  seen.  Mr.  Torrey  has  seven  acres,  which  this  year  will  yield 
about  750  bushels  ;  at  the  same  time  other  fields  have  very  short  crops 
owing  in  many  instances  to  the  ravages  of  grasshoppers.  One  reason 
for  his  success  seems  to  lie  iu  covering  the  vines  wliere  they  run  over 
each  other  and  cannot  reach  tlie  soil,  with  two  or  three  inches  of  sharj^ 
sand,  wliicli  seems  a  method  worthy  of  note. 
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New  Weeding  Hoe. 

E.  M.  Conkling,  Panama,  N.  Y. — In  working,  this  lies  flat  on  the 
ground ;  it  is  arrow-shaped  and  has  cutting  edges  on  three  sides  by 
which  weeds  are  cut  both  in  a  backward  or  forward  motion,  while 
there  is  an  elevated  pointed  edge  rising  in  the  center  helping  to- 
separate  the  soil,  something  like  a  colter.     Such  a  hoe  ought  to  do' 

most  effective  garden  work.* 

Adjourned. 


November  10, 1868. 

Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary. 

Fakming  in  Salem,  New  Jersey. — Deep  Plowing. 

Dr.  Trimble,  as  chairman  of  a  committee,  read  a  paper  on  farming 
in  Salem  county,  New  Jersey ;  and  to  illustrate  the  subject  he 
presented  most  wonderful  ears  of  corn,  which  grew  in  that  region. 
One  specimen  was  the  result  of  twenty  years'  exj^eriments  by  David 
Pettit.  Originally  it  was  short  and  thick,  but  by  culture  and  selection 
it  has  now  become  long  also,  with  from  twenty-eight  to  thirty-two 
rowsj  and  often  with  2,000  grains  to  the  ear. 

Mr.  Chairman. — It  will  be  remembered  that  deep  plowing  has,  been 
frequently  urged  by  members  of  this  club.  One  gentleman  who  often 
honors  us  with  his  presence,  and  who  has  world-wide  fame  as  one  of 
the  most  profound  thinkers  and  the  ablest  journalist  of  the  age,  has, 
on  several  occasions,  been  very  strenuous  on  this  point ;  so  much  so  that 
practical'farmers,  whose  experience  has  taught  them  to  take  different 
views  on  this  subject,  have  been  fearful  that  such  teachings  might 
lead  the  unexperienced  to  try  a  system  of  plowing,  not  only  laborious 
and  expensive,  but  which,  on  many  soils,  would  prove  quite  injurious. 
One  such  farmer,  David  Pettit,  of  Salem  county,  N.  J.,  who  lives 
in  the  midst  of  a  large  community  of  the  most  intelligent,  pains-taking 
and  successful  farmers  of  our  whole  country,-  sent  us  a  communication 
so  boldly  controverting  this  theory  and  supporting  the  contrary  view 
by  so  much  experience  of  himself  and  neighbors,  that  a  committee 
was  appointed  to  visit  that  section  and  report  as  to  the  truth  of  his 
communication.  That  committee  made  the  visit  to  Salem  county 
soon  after  its  appointment,  but  have  delayed  reporting  till  now,  so 
as  to  be  better  able  to  judge  of  crops  not  then  matured.  In  all  this 
trip   we    found     but    one    farmer    who    was     in    the     habit    of 
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'plowing  as  deep  as  six  inches,  some  five,  most  four,  bnt  a  few 
-only  three  or  even  two  and  a  half  inches.  The  hay  crop  generally 
reported  at  two  and  a  half  tons  to  the  acre,  while  the  wheat  was  often 
so  rank  in  straw  as  to  lodge.  In  such  cases  the  grain  is  more  or  less 
imperfect,  and  the  general  report  was  about  an  average  crop  of  wheat, 
or  rather  less  than  such  a  large  crop  of  straw  would  indicate.  The 
w^eather  in  the  spring  and  early  summer  had  been  wet  and  cold,  as 
with  us ;  but  for  six  weeks  previous  to  our  visit  there  had  been 
almost  no  rain  in  that  immediate  neighborhood. 

This  is  difficult  to  understand  when  we  remember  how  all  other 
sections  w^ere  fiooded  throughout  the  past  season.  The  drouth  con- 
tinued six  weeks  after  our  visit,  there  not  being  two  inches  of  rain 
during  twelve  weeks,  upon  the  farms  we  visited.  We  traveled  orer 
a  district  of  country  in  Mannington,  Avell  cultivated.,  for  a  distance  of 
seven  miles,  to  a  field  of  corn  of  about  thirty  acres,  planted  on  a  sod, 
on  a  farm  of  Dr.  Dickinson,  worked  by  his  tenant,  Mr.  Dubois,  said 
to  have  been,  and  we  believe  was,  upon  examination,  plowed  in  the 
spring  only  three  inches  deep.  The  corn  w^as  of  a  good  size  for  the 
season  (30th  of  July),  mostly  from  eight  to  ten  feet  high,  the  tassels 
beginning  to  show  generally  over  the  field  ;  will  be,  when  full  grown, 
from  ten  to  twelve  feet ;  some  was  in  silk.  The  drouth  and  heat  at 
this  time  was  extreme,  but  the  corn  blades  were  not  curled  or  rolling, 
but  remained  green  down  to  the  roots,  and  had  not  suffered  any  appa- 
rently from  the  dry  weather,  while  a  clover  field  adjoining,  of  the 
second  crop,  was  suffering  severely.  We  examined  the  soil  and  found 
unmistakable  proof  that  a  very  large  portion  of  the  roots,  certainly 
nine-tenths  of  them,  were  imbedded  in  the  sod  within  three  inches  of 
the  surface,  while  but  a  small  part  were  found  below  ;  some  were 
found  as  low  as  twelve  inches,  thus  showing  conclusively  that  in  a 
dry  time  a  large  portion  of  the  roots,  forming  a  complete  network, 
were  imbedded  in  the  sod  near  the  surface,  to  seize  upon  the  fertili- 
-zers  in  the  soil,  and  in  the  small  rains  and  dews,  from  the 
atmosphere,  and  the  moisture  brought  up  from  below  by  the 
heated  surface  of  the  ground  for  the  support  of  the  plants,  and  thereby 
prevented  evaporation.  We  observed  the  sod  had  been  turned  up  in 
plowing  the  corn.  This  was  thought  to  be  not  good  policy  by  the 
farmers  accompanying  us,  as  it  exposed  the  sod  more  to  the  sun  and 
(increased  evaporation.  Experience  teaches  them  the  ground  should 
be  plowed  deep  enough  in  the  spring  to  give  a  mellow  surface  above 
the  sod  to  work  in  while  tending  the  cro]:).     A  depth  of  four  or  five 


406  Transactions  of  the  American  Institute. 

inches  will. enable  them  to  do  this.  If  the  feeding  roots  of  corn  run 
near  the  surface  of  the  ground  in  a  dry  time,  tliere  can  be  no  doubt 
but  thej  seek  food  and  moisture  there  in  a  wet  time. 

We  visited  next  the  farm  of  Allen  Wallace,  four  miles  northward, 
in  Pilesgrove,  near  Woodstown.  His  corn  was  good  and  green  down 
to  the  roots,  with  but  little  rolling.  He  informed  us  he  began  thirty- 
fire  years  ago,  with  raising  only  seven  bushels  of  sound  corn  per 
acre,  or  less  than  200  bushels  on  thirty  acres.  The  next  year  ten 
per  acre,  and  by  1840  he  had  increased  his  crop  from  less  than  200 
to  600  or  700  bushels.  The  farm  was  then  divided,  he  retaining  one- 
third,  and  he  has  since  raised  ijiuch  more  on  that  third  than  he  did 
before  the  division  on  all.  His  corn  crop  has  been,  for  the  last  fifteen  or 
twenty  years  past,  from  two  and  a  half  to  four  loads  of  ears  per  acre, 
according  to  the  season,  of  twenty-five  bushels  shelled  corn  each.  He 
gare  it  as  his  experience  that  he  succeeds  better  by  plowing  rather 
under  than  over  five  inches  deep,  having  tried  both.  His  improve- 
ments have  been  made  with  marl  applied  to  the  surface  once  in  five 
years  principally,  and  with  liming  moderately  and  applying  the 
manure  made  on  the  farm,  in  connection  with  good  farming. 

We  then  passed  through  the  farm  of  Aaron  Lippencott,  another 
successful  farmer,  who  has  raised  his  land  from  a  low  state  of  cultivation 
to  the  highest  productiveness,  and  of  whom  it  has  been  said,  after  he 
gathered  his  grass  crop,  there  was  more  left  than  the  former  occupant 
ever  raised  on  the  same  ground.  On  his  farm  last  year  your  com- 
mittee saw  a  field  of  corn  of  most  magnificent  growth,  and  on  the 
same  field  this  year  the  best  field  of  stalk-ground  corn  we  have  seen. 
He  says  he  never  succeeded  well  with  corn  until  his  hired  man  plowed 
a  field  for  corn  only  four  inches  deep,  from  which  he  gathered  his 
first  good  crop  of  corn  ;  he  says  he  does  not  want  land  plowed  more 
than  four  inches  deep  for  him.  Your  committee  learned  that  Josiah 
Engle,  near  Sharpstown,  had  part  of  a  field  of  stift'  sod  plowed  veiy 
shallow  for  corn  while  he  was  from  home.  On  liis  return  he  feared  when 
dry  weather  came  on,  it  would  burn  or  dry  up.  But  when  dry  weather 
did  set  in  after  the  middle  of  summer,  it  remained  green  and  flourishing, 
while  in  much  that  was  plowed  deeper  the  corn  rolled  badly.  His  was 
not  plowed  three  inches  deep,  and  they  had  to  scrape  up  the  grass  roots 
to  get  dirt  to  cover  the  corn.  We  traveled  over  another  district  of 
liighly  cultivated  country,  five  miles,  to  Elisha  Bassett's.  Here  we 
found  the  best  field  of  porn  in  our  travels.  This  farm  is  in  a  very 
high  state   of  cultivation.     Is    a   successful   farmer ;  has  had  TOO 
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bushels  of  potatoes  on  two  acres  ;  had,  one  year,  200  bushels  on 
banked  meadow,  which  were  sold  for  one  dollar  and  fifty  cents  per 
bushel,  amounting  to  $300  per  acre.  Plows  about  five  inches  deep. 
The  greatest  difficulty  with  him  now  in  raising  a  wheat  crop  is  to 
get  it  to  stand  up  so  as  to  fill. 

We  next  went  four  miles,  to  the  farm  of  George  Abbott,  near 
Salem,  and  visited  with  him  his  banked  meadow,  now  in  herds  grass. 
He  had  just  finished  mowing  fifty  acres  of  this  herds  grass,  producing 
from  two  to  two  and  a  half  tons  per  acre.  lie  had  some  of  his 
banked  meadow  planted  with  potatoes,  the  vines  looking  most  luxuri- 
antly. These  were  not  aftected  by  the  drouth.  Owing  to  the  large 
crops  of  grass  cut  and  foddered  on  his  farm  for  more  than  fifty  years 
past,  he  plows  six  inches  and  raises  good  crops.  The  reason  he  gave 
us  for  plowing  so  deep  as  six  inches  was  to  make  room  for  manure, 
lie  does  not  want  tide  meadow  plowed  more  than  two  or  three 
inches  deep,  just  enough  to  cover  the  sod ;  by  so  doing  he  succeeds 
best,  although  the  rich  deposit  is  several  feet  deep.  These  tide 
meadows,  when  dry,  produced  the  heaviest  crops  of  corn  and  potatoes, 
and  with  lime  only,  heavy  wdieat.  C.  Ilarmer,  of  Lower  Penn's 
Neck,  gathered  from  ten  acres,  only  limed,  370  bushels  of  wheat.  It 
is  difficult  to  lime  this  tide  meadow  so  heavy  as  to  injure  it.  W.  G. 
Woodnutt  applied  1,000  bushels  slaked  lime  to  one-third  of  an  acre, 
with  the  view  of  mixing  with  the  soil  for  compost,  but  was  induced 
to  plant  it  with  corn,  and  the  result  in  the  large  growth  of  corn  was 
astonishing.  The  account  was  published  with  the  proceedings  of  the 
farmers'  club  of  Salem  county.  Green  sand  marl  of  the  West  Jersey 
Marl  Company,  and  other  marls  of  the  same  strata  and  composition, 
applied  to  the  surface  of  poor  land,  on  young  clover,  ten  tons  to  the 
acre,  early  in  the  spring,  with  a  moderately  wet  season,  sometimes 
causes  such  a  wonderful  growth  of  clover,  that  it  falls  long  before 
mowing  time. 

On  viewing  the  appearance  of  the  growing  crops  in  Salem  county 
during  our  late  visit  there,  and  during  the  spell  of  protracted  dry 
weather  then  existing,  we  can  say  that  we  know  of  no  section  of 
country  under  any  system  of  culture  where  the  growing  crop  would 
be  more  flourishing  under  like  circumstances  than  that  witnessed  by 
us  when  there.  And  we  believe  from  what  we  saw,  and  from  cor- 
roborating evidence  of  others,  that  this  land,  plowed  five  inches  deep, 
or  under,  will  withstand  the  dry  weather  cpiite  as  eflfectually  as  that 
plowed  deeper.     The  reason  is,  all  soils  contain  certain  amounts  of 
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fertilizing  matter,  and  tlie  more  these  fertilizers,  this  vegetable  matter 
is  kept  together,  the  richer  the  soil  must  be ;  and  as  vegetable  mold 
is  the  best  material  to  retain  moisture  or  retard  evaporation,  and  as 
it  is  proven  that  the  feeders  of  all  plants  run  near  the  surface,  there- 
fore, the  more  this  vegetable  mold  is  contracted  and  kept  near  the 
surface,  the  better  it  will  withstand  dry  weather  and  supply  food  to 
the  plants. 

All  soils  are  considered  as  originally  merely  disintegrated  rock, 
and  exclusively  mineral,  or  a  mineral  basis  in  combination  with 
oxygen.  All  plants  have  more  or  less  of  mineral  constituents. 
Silex,  or  sand,  is  a  necessity  in  the  maturing  or  strengthening  of  the 
straw  of  wheat.  Lime  will  often  double  the- crops  of  oats  or  peas. 
But  no  land  would  pay  for  cultivation  that  was  exclusively  mineral. 
It  must  contain  humus,  or  vegetable  mold,  and  the  more  the  better, 
provided  there  are  also  the  minute  portions  of  mineral  ingredients 
that  plants  require.  This  humus  is  the  residuum  of  decaying  plants 
since  the  creation;  and,  judging  from  the  depth  of  the  soil  as  found 
in  primitive  forests,  some  kinds  of  mineral  soils  are  better  than  others. 
"Where  all  is  land  w^e  find  stunted  pines,  and  the  humus  or  leaf  mold 
is  but  a  mere  crust.  In  districts  where  the  timber  is  heavy  the  soil 
will  be  five  or  six  inches  in  depth.  The  depth  of  the  virgin  soil  in 
that  portion  of  Salem  county  we  saw  is  generally  from  three- to  four 
inches.  By  good  farming  and  free  use  of  fertilizers  that  soil  has  been 
made  to  produce  seventy,  eighty,  and  even  100  bushels  of  shelled 
corn  to  the  acre,  without  plowing  deeper  than  this  native  soil.  Your 
committee  will  not  say  that  the  limit  of  productiveness  in  Salem 
county  has  been  reached ;  that  would  be  a  hazardous  assertion. 
But  where  we  see  a  whole  neighborhood  of  such  intelligent 
farmers  producing  such  superb  crops  by  shallow  plowing,  and  the 
most  of  them  lessening  the  depth  by  increased  experience,  we  feel 
that  we  may  cite  their  example  as  a  caution  against  the  indiscrimi- 
nate adoption  of  a  deep  system  of  tillage.  A  part  of  your  committee 
subsequently  visited  portions  of  Delaware  and  Chester  counties,  in 
Pennsylvania.  "We  saw  mam'-  of  the  celebrated  grazing  farms  of  the 
Brandywine  hills.  In  Salem  the  staple  crop  was  corn,  and  that  cro]) 
had  then  increased  just  in  proportion  as  they  had  diminished  the 
depth  of  plowing.  Upon  the  Brandywine  farms  the  staple  was  beef, 
and  the  best  ])asture  fields  there  were  those  that  had  never  been 
plowed  at  all.  It  is  what  is  usually  called  the  soil  that  is  to  produce 
the  crop.     Take  that  off,  as  is  sometimes  done  in  making  basin  or 
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roads,  and  wliether  you  plow  deep  or  shallow,  your  crops  will  not  be 
worth  the  planting  till  you  make  another  soil.  In  the  best  portions 
of  New  Jersey  and  Pennsylvania  through  which  we  traveled,  the 
natural  soil  of  the  uplands  (and  we  are  not  considering  alluvial  forma- 
tion in  this  connection)  was  generally  from  three  to  four  inches  in 
depth,  as  shown  by  the  banks  along  the  roads  ;  in  some  concave  spots, 
where  leaves  had  accumulated  during  the  ages  of  forests,  we  may 
sometimes  see  a  depth  of  five  or  six  inches. 

This  is  the  primitive  or  virgin  soil.  It  is  dark  colored  ;  the  line  of 
demarcation  between  it  and  the  subsoil  is  usually  distinct.  It  is  the 
decayed  vegetable  matter  it  contains  that  in  a  great  measure  makes 
it  productive.  Now  suppose  you  use  a  plow  running  a  foot  deep, 
your  three  or  four  inches  of  soil  will  be  covered  with  eight  or  nine 
inches  of  subsoil.  The  farmer  who  can  prove  that  such  plowing  is 
best,  must  prove  also  that  the  feeding  roots  of  plants  prefer  to  burrow 
down  to  such  a  depth.  Dr.  Thompson,  of  Salem,  told  us  he  wished 
to  make  his  garden  more  productive,  and  had  one-half  of  it  trenched! 
That  portion,  for  the  time  being,  he  considers  ruined.  Sweet  corn 
produced  little,  spindling  stalks,  and  absolutely  no  ears.  He  says 
there  is  nothing  to  be  done  now,  except  to  manure,  and  manure  until 
he  makes  all  the  worthless  ground  he  has  brought  to  the  surface  as 
rich  as  that  he  buried.  If  you  have  a  superabundance  of  manure  do 
as  George  Abbott  does,  plow  deeper,  so  as  to  make  room  for  it.  If 
you  want  great  crops  of  corn,  do  as  they  do  in  Salem,  have  nothing 
grow  upon  the  ground  but  corn  at  the  same  time ;  no  weeds,  no  grass  ; 
cultivate,  and  cultivate  the  surface,  whether  the  season  is  wet  or  dry, 
but  more  often  when  dry.  As  to  the  hospitality  with  which  we  were 
treated,  and  the  proofs  of  high  civilization  that  we  saw  during  the 
trip,  we  have  only  to  remark,  that  whenever  it  shall  become  neces- 
sary to  send  another  committee  to  Salem  each  one  of  us  wishes  to  be 
considered  as  a  candidate  for  appointment. 

I.  P.  TRIMBLE. 

A.  B.  CRANDALL. 

J.  C.  Y.  SMITH. 

T.  C.  PETERS. 

J.  B.  LYMAK 

J.  B.  Lyman. — Mr.  Chairman :  Although  I  sign  this  report,  and 
approve  it  as  a  statement  of  what  I  saw,  I  wish  to  express  a  dissent 
from  some  of  the  conclusions  drawn  by  Dr.  Trimble.  He  has  omit- 
ted to  tell  the  club  the  character  of  the  subsoil,  and  the  whole  ques- 
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tion  of  deep  and  shallow  tillageing  liinges  on  the  character  of  the 
!>ubsoil.  I  liave  brought  from  the  very  Held  to  which  he  refers,  the 
forty  acre  cornfield  plowed  three  inclies  deep,  this  pot  of  subsoil,  dug 
at  a  depth  of  twelve  or  fourteen  inches.  To  compare  with  it  I  have 
brought  a  pot  of  subsoil  from  the  Mapes  farm,  that  has  been  sub- 
soiled  for  years,  with  what  good  efiects  Mr,  Quinn  can  best  tell. 
Now  I  desire  the  club  to  examine  these  contrasted  earths ;  the  whole 
question  is  one  of  subsoil.  The  earth  from  Salem  coitnty  is,  as  you 
see,  a  light,  porus  clay  loam  of  fine  texture,  and  apparently  rich  in 
some  of  the  elements  of  plant  food.  This  character  of  subsoil 
extends  over  an  area  about  thirty  miles  long  by  ten  wide.  Now,  the 
tillage  suitable  for  such  a  surface  is  one  thing,  that  on  the  Mapes 
farm  is  another  thing.  When  we  talk  about  the  advantage  or  use- 
lessness  of  getting  down  deeper,  let  us  know  what  kind  of  earth  we 
get  into  as  we  go^down, 

Mr.  George  Geddes,  Syracuse,  N.  Y. — Mr.  Chairman :  I  came 
here  simply  as  a  listener,  and  I  have  been  very  much  gratified  by 
what  I  liaVe  heard.  If  the  report  or  statement  of  the  chairman  of 
this  committee  had  gone  out  Avithout  qualification,  I  should  have 
regretted  its  publication,  but  with  these  soils  set  before  us  by  Mr. 
Lyman  we  have  a  demonstration  of  the  importance  of  regarding  the 
mechanical  and  the  chemical  make  up  of  subsoils  when  we  discuss 
deep  plowing.  I  have  been  for  almost  three  score  years  a  tiller  of  the 
soil.  I  plow  the  lands  my  father  cleared,  and  the  more  I  observe 
crops  the  more  I  see  that  the  roots  of  plants  will,  if  they  can, 
reach  a  great  depth  in  the  soil.  Corn  and  wheat,  even,  will 
send  rootlets  two  and  three  feet  down  when  the  character  of 
the  subsoil  favors  such  invasion.  I  had  the  meanest  looking, 
most  unpromising  soil  to  begin  -with  that  a  man  ever  tried  to 
shove  a  spade  into.  It  was  a  naked,  barren  shale,  the  growth  scrub 
white  oak.  My  father  was  blamed  for  making  a  selection  apparently 
so  bad.  But  I  can  report  crops  that  will  compare  very  well  with  the 
showing  of  Dr.  Trimble.  We  cannot  up  there  raise  that  kind  of  corn 
(the  Ohio  Dent) ;  but  we  can  raise  corn  that  will  give  sixty  shelled 
bushels  to  the  acre.  How  have  I  produced  this  fertility?  Three 
things  have  done  it ;  clover,  deep  plowing,  and  the  foot  of  the  sheep. 
There  is  on  old  Spanish  saying  that  there  is  gold  under  the  foot 
of  a  sheep,  and  I  have  found  it  true.  Those  lands  have  not  been 
manured  with  barn-yard  comj)osts.  In  my  opinion,  Mr.  Chairman, 
we  have  plants,  some,  perhaps,  that  we  regard  as  our  worst  pests,  that 


Proceebings  of  the  Farmers*  Club.  411 

are  working  for  our  advantage  as  subsoilers.  The  effect  of  clover 
roots  in  drawing  towards  the  surface  virtues  that  lie  below  is  well 
known.  Now,  let  any  man  take  a  field  infested  with  Canada  thistles, 
and  after  plowing  them  under  a  few  times,  let  him  put  wheat  on  that 
iield.  The  harvest  will  no  doubt  surprise  him.  Some  have  advanced 
the  seemingly  wild  idea  that  the  Canada  thistle  is  not  an  enemy,  but 
a  friend.  This  much  is  to  my  mind  certain :  its  long,  tough  roots, 
piercing  three  or  four  feet  into  the  subsoil,  bring  plant-food  up  to  the 
surface,  and  give  the  roots  of  the  wheat  a  chance  to  run  deeper  than 
they  would  in  a  field  free  of  thistles.  We  talk  about  the  drift. 
Now,  what  drift  ?  The  drift  from  what  rocks  or  what  formation  ? 
For  instance,  some  years  ago  I  dug  a  cellar  in  a  hill  of  drift.  The 
earth  and  boulders  were  scattered  all  around  the  excavation,  and  had 
a  barren,  repulsive  look.  But  I  plowed  it  and  sowed  oats,  with  a 
very  fine  crop  as  the  result.  Now  that  drift  is  a  mixture  of  the  various 
rocks  all  the  way  northeast  to  Labrador,  or,  for  ought  I  know,  to 
Greenland.  There  are  granite,  hornblende,  mica  gneiss,  limestone. 
Such  a  subsoil  is  worth  turning  up  ;  and,  as  Mr.  Lyman  urges,  this  is 
all  a  question  of  the  character  and  composition  of  the  earth  which  lies 
immediately  below  the  humus  or  mould. 

Mr.  N.  C.  Meeker. — If  one  would  raise  grain  crops,  the  soil  must  be 
plowed,  and  deeply.  As  regards  the  use  of  lime,  there  may  be  some 
ground,  mostly  muck,  that  will  stand  1,000  bushels  to  the  acre.  I 
know  of  an  orchard  that  was  killed  by  the  application  of  600  bushels 
to  the  acre.  Usually,  200  bushels  will  be  all  that  land  will  bear. 
.  At  some  future  time  I  will  read  a  paper  on  this  subject  of  deep 
plowing,  for  it  is  not  generally  understood. 

Mr.  A.  S.  Fuller  said  this  report  of  Dr.  Trimble's  ought  not  to  be 
printed,  as  it  is  likely  to  do  immense  injury.  People  are  naturally 
lazy  enough,  and  such  a  paper  will  confirm  them  in  their  laziness. 

Mr,  E.  H.  Williams. — Let  us  have  the  whole  subject  laid  before 
the  people.  Many  things  are  to  be  taken  into  account.  Quicksands 
and  underlying  water  are  to  be  avoided,  and  sunshine  and  air  must 
be  sought  as  well  as  deptli. 

Mr.  Geo.  Geddes.— L  read  the  reports  of  your  club  with  great 
interest,  and  I  remember  that  a  gentleman  writing  from  Michigan 
used  a  formidable  argument  against  deep  plowing,  which  is  that  when 
earth  is  moved  it  has  a  tendency  to  pack.  It  is  true  that  when 
ground  is  in  a  natural  state  it  is  looser  the  oftener  it  is  moveds  It  is 
impossible  to  take  earth  out  of  a  cut  and  make  an  embankment  of 
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the  same  size  as  the  cut.  The  earth  out  of  a  post  hole  cannot  be 
made  to  fill  it.  These  are  certainly  facts,  but  however  strong  they 
may  be  they  do  not  prove  that  deep  plowing  is  not  beneficial.  The 
natural  earth  is  made  porous  by  the  roots  of  trees  and  vegetation,  and 
when  removed,  in  a  manner  it  collapses.  But  at  the  same  time  it 
becomes  aerated  and  fitted  to  receive  new  roots,  which  in  a  natural 
condition  it  is  not  so  well  able  to  do. 

Mr.  Horace  Greele3^ — Mr.  Chairman,  if  I  am  under  a  delusion  on 
this  matter  of  deep  tillage,  I  have  been  drawn  into  it  by  a  very 
ancient  and  venerable  authority.  Here  it  is.  I  read  from  St. 
Matthew's  gospel,  chapter  12,  verse  3.  They  are  the  words  of  Christ 
himself.  "  A  sower  went  forth  to  sow  ;  and  when  he  sowed  some  fell 
by  the  wayside  and  the  fowls  came  and  devoured  them  up !  Some 
fell  on  ston}'-  places  where  they  had  not  much  earth ;  and  forthwith 
they  sprung  up  hecause  they  had  no  deepness  of  earth :  and  lohen  the 
sun  was  up  they  were  scorched  /  and  hecause  they  had  no  root  they 
withered  awayP  Now  all  I  conten.d  for  is  the  agricultural  truth 
stated  in  this  scripture,  that  as  a  general  rule,  applicable  probably  to 
nine  out  of  ten  of  the  cultivated  acres  of  this  continent,  a  soil  so 
tilled  that  roots  of  crops  can  reach  down  into  the  subsoil  for  their 
food,  is  far  superior  in  a  dry  season  to  a  soil  whei'e  the  roots 
must  remain  within  a  few  inches  of  the  top.  I  am  not 
unacquainted  with  that  Jersey  soil.  I  was  there  in  18C4 : 
the  season  was  very  dry,  and  the  corn  was  so  affected  by 
drouth  that  I  doubt  whether  it  gave  ten  bushels  to  the  acre. 
There  are  soils  where  nature  has  done  up  the  subsoiling  for  all  time 
for  the  fortunate  tillers.  I  know  a  few  such  regions.  This  strip  in 
Salem  county,  which  the  committee  visited,  may  be  one  of  them. 
From  the  specimens  of  subsoil  brought  away  by  one  of  the  commit- 
tee, I  should  say  it  is  remarkably  good  both  in  its  mechanical  condi- 
tion and  its  composition.  There  are  places  in  California  where  if 
you  water  vines  a  little  for  two  or  three  years,  till  the  roots  get  down, 
they  will  grow  and  bear  without  rain.  So  of  some  of  the  corn  lands 
of  Illinois  ;  a  plowing  of  two  inches,  just  enough  to  cover  the  seed, 
will  insure  a  fine  crop.  But  such  lands  are  the  exception,  the  rare 
exception,  and  not  the  rule.  At  some  future  time,  Mr.  Chairman,  I 
will  read  before  this  club  not  exactly  a  paper  on  deep  plowing,  but  a 
definition  of  what  I  understand  by  deep  plowijig. 

Mr. -J.  B.  Lyman. — Mr.  Greeley  alludes  to  the  goodness  of  this 
subsoil.     Now  this  is  a  relative  word,  and  we  have  the  means  of  com- 
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ing  at  the  precise  trutli  about  it.  As  a  general  thing,  analyses  of  soil 
do  not  amount  to  much,  but  in  this  case  it  may  be  of  considerable 
value  ;  and  I  move  that  these  pots  be  given  to  Mr.  J.  A.  Whitney, 
who  is  an  ex^jert  in  chemistry,  with  the  request  that  he  give  us,  if  not 
an  exact,  at  least  an  approximate  analysis. 

Mr.  George  Geddes. — In  this  case  I  should  say  that  an  analysis  may 
be  of  much  importance,  and  I  hope  it  may  be  done. 

The  club  voted  unanimously  to  ask  Mr.  "Whitney  his  opinion,  as  a 
chemist,  of  the  composition  of  these  earths,  and  their  respective  value 
as  furnishing  food  for  plants. 

Chair. — It  seems  proper  to  me  that  the  dissent  or  qualification  of 
Mr.  Lyman,  which  was  not  in  writing,  while  the  report  was,  should 
be  considered  as  a  part  of  that  paper,  and  that  the  report  be  recom- 
mitted for  this  purpose.  A  motion  to  this  effect  was  made  and 
carried. 

A  communication  of  much  importance  was  then  read  on  the 

Cattle   Disease. 
Xo.  32  CoRTLANDT  Street,  Xew  York,  Novemljer  10, 1868. 
Hon.  ]^.  C.^L.Y  ^Presideiit  of  the  Ainericaii  Institute  Farmers'  Club: 

Dear  Sir — I  have  received  instructions  from  Hon.  Horace  Capron, 
commissioner  of  agriculture,  to  institute  a  preliminary  inquiry  as  to 
the  prevalence  of  the  lung  plague,  or  contagious  pleuro-pneumonia  of 
cattle.  I  regret  to  state  that  evidence  has  already  been  afforded  me 
of  extensive  and  recent  losses  by  this  disease  on  Long  Island,  in 
Pennsylvania,  and, Maryland.  As  usual,  its  progress  is  very  insidi- 
ous, and  whilst  hundreds  have  been  impoverished  by  the  loss,  especi- 
ally of  cows,  a  far  larger  number  will  in  all  probability  experience 
similar  misfortune  if  rational  measures  are  not  adopted  for  the 
extinction  of  the  malady. 

It  is  difficult,  by  unaided  personal  inquiry,  to  ascertain  satisfactorily 
the  whereabouts  of  the  disease  ;  and  as  the  proceedings  of  your  club 
are  extensively  read,  I  should  esteem  it  a  favor  if  you  would  make  it 
known  that  I  desire  statements  in  writing  concerning  the  stocks  and 
localities  visited  hy  the  lung  fever.  The  points  on  which  information 
is  most  needed  from  individuals  are  as  follows  : 

1.  Amount  of  stock  usually  kept. 

2.  How  the  stock  is  renewed,  by  breeding  or  purchase,  and  where 
cows  were  bought. 
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3.  First  appearance  of  the  malady. 

4.  Total  losses  by  the  disease,  and  what  measures  have  been 
adopted  to  prevent  them. 

There  are  many  persons  who  would  probably  wish  to  enlighten 
me  but  for  the  desire  that  it  be  not  known  their  cattle  are  diseased. 
All  such  should  be  informed  that  their  names  would  not  be  published 
unless  they  should  desire  it,  as  our  object  is  to  benefit  the  many  and 
injure  no  one.  Correspondents  may  address  me  at  the  department 
of  agriculture,  Washington,  D.  C,  or  at  32  Cortlandt  street,  Xew 
York.  Hoping  tliat  you  may  succeed  in  eliciting  useful  information 
for  which  I  shall  be  very  thankful,  I  remain,  dear  sir,  yours  faithfully, 

JOHN  GAMGEE. 
Surface  Manuking. 

Mr.  G.  Ludwig,  Eidgeville,  Del.,  inquires  whether  ground  intended 
for  potatoes  next  year  should  be  manured  now,  or  next  spring,  and 
whether  sedge  on  an  old  field  should  be  turned  over  this  fall  or  next 
spring  before  planting  corn. 

Mr.  N.  C.  Meeker. — Apply  the  manure  this  fall,  and  the  ground 
will  be  in  a  much  better  condition  for  potatoes  than  if  applied  next 
spring,  because  fresh  applied  manure  has  a  tendency  to  rot.  Of  this 
there  is  not  the  least  doubt,  however  much  some  may  deny  it.  It  is 
best  to  turn  the  sedge  in  the  spring  ;  during  the  season  of  working 
the  corn  the  sedge  sod  will  be  torn  to  pieces  and  rot.  Nothing  can 
be  gained  by  turning  this  fall,  particularly  if  the  soil  is  light,  which 
is  natural  for  sedge. 

Salting  Beef  and  Poek. 

Mr.  J.  G.  Freeman,  Monticello,  Minn.,  wishes  information  as  above, 
and  how  to  cure  hams. 

Mr.  N.  C.  Meeker. — I  never  failed  in  salting  meat  but  once,  and 
this  was  the  first  time  I  tried.  After  that  I  was  sure  to  use  salt  enough, 
but  no  water  added,  and  had  no  trouble.  Hams  are  generally  put  on 
the  top  of  the  other  meat,  and  in  about  a  month  are  taken  out  and 
smoked  with  cobs.  Beef  becomes  quite  salt  after  staying  long  in  the 
brine,  and  the  brine  bloody.  It  is  a  good  plan  to  replace  the  brine 
Avith  new  brine,  and' at  best  it  requires  watching.  Lean  does  not  kee}) 
as  well  as  fat  meat.  As  to  adding  molasses,  sugar,  saltpetre  or  any 
such  ingredients,  they  are  useless.  Meat  can  be  rubbed  well  with  salt, 
and  placed  in  a  box,  or  be  piled  up,  but  the  surest  and  best  way  is  to 
pack  in  clean  barrels.     A  molasses  barrel,  or  one  in  M'hich  meat  has 
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spoiled  can  be  made  clean  b}'  being  filled  two  or  three  times  with 
clean  water,  to  which  ashes  maj  be  added ;  then  invert  the  barrel, 
and  place  under  it  a  good  smoke  of  cobs. 

Adjourned. 


November  17,  1868. 

Mr.  Nathan  G.  Ely  in  the  chair;  Mr.  John  W.  Chambees,  Secretary. 

Tennessee  Lands. 

Mr,  Frederick  Daiirs,  Hammonton,  K.  J,,  among  other  things, 
somewhat  personal,  wrote  that  he  went  from  Jersey  to  Tennessee, 
and  that  he  has  returned  entirely  satisfied  that  a  poor  man  cannot 
live  there,  and  a  rich  man  would  not.  He  adds  he  has  been 
cruelly  deceived,  and  wants  to  prevent  others  from  being  wronged  as 
he  has  been, 

Mr,  Solon  Eobinson. — Tennessee  is  a  very  large  State,  and  it  is 
very  indefinite  to  speak  of  the  State  in  this  general  way.  ^NTow  I 
know  that  some  parts  of  the  State  are  superb,  and  can  hardly  be 
excelled  for  fiirming.  Other  parts  are  of  course  poorer,  as  is  the  case 
in  all  States. 

Mr.  "W.  S,  Carpenter, — I  am  convinced  that  the  State  is  well 
adapted  to  fruit  of  all  kinds.  In  places  peaches  have  been  so  abun- 
dant as  to  rot  on  the  ground. 

Mr.  J.  B.  Lyman. — Such  a  letter  ought  not  to  pass  without  an 
expression.  I  lived  there  myself  five  years.  One-half  of  it  is  equal 
to  the  best  part  of  the  State  of  Xew  York,  and  the  climate  is  superb. 
Improved  land,  equal  to  the  best  in  western  New  York,  can  be  had 
from  fifteen  dollars  to  twenty  dollars  an  acre. 

Mr.  IST.  C.  Meeker. — This  is  rather  too  fast  to  compare  Tennessee 
with  New  York,  for  most  farms,  unless  on  the  bottoms,  are  nearly 
worn  out  and  a  farm  of  fifty  or  100  acres  will  not  give  a  family  much 
living,  while  in  western  New  York  it  will  give  abundance.  More 
than  this,  grass  does  not  grow  naturally,  and  if  it  did,  the  feed 
would  be  short  during  the  long  hot  summers. 

Mr.  Wilcox,  of  Bufialo. — The  main  difliculty  with  the  old  farms  of 
Tennessee,  having  a  limestone  basis,  is  that  with  a  tender,  loamy  soil, 
they  are  badly  washed  by  rains.  In  buying  a  farm  one  will  get  a  fair 
proportion  of  this  washed  land,  which  is  whollj'  unproductive.  One 
should  be  careful  in  selectiuir  a  farm. 
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The  Future  of  Apple  Trees. 
Mr.  G.  W.  Soutlnvick,  Madison,  Indiana. — This  is  the  oldest 
settled  part  ot  the  State  and  formerly  we  nsed  to  have  abundance  of 
all  kinds  of  fruit,  apples  included,  but  for  the  last  few  years  apples 
have  almost  uniformly  failed.  The  soil  is  a  heavy  yellow  clay,  and 
back  from  the  river  tolerably  level,  apple  trees  seem  thrifty  enough  ; 
make  and  mature  wood  well  enough  but  the  fruit  fails  to  appear. 
Now  I  would  like  to  inquire  what  renovating  fertilizers  we  can  use 
or  what  other  means  we  can  employ  to  give  us  back  what  for  some 
years  we  have  not  had,  good  fall  and  winter  apples. 

Mr.  T.  C.  Peters. — After  the  roots  of  the  forest  decay  some  land 
becomes  very  hard  and  thorough  drainage  will  be  a  great  help.  Fifty 
years  ago  when  I  was  a  small  boy  I  held  the  trees  of  an  orchard 
which  my  father  planted.  A  few  years  since  they  began  to  decay, 
but  giving  them  cultivation  and  applying  a  few  bushels  of  ashes  and 
chip  manure  to  each  tree,  they  were  restored  to  their  former  product- 
iveness. 

Mr.  Wm.  S.  Carpenter. — Draining  is  not  a  remedy  for  I  have  tried 
it.  I  have  no  doubt  but  that  the  cause  of  failure  lies  in  adverse 
atmospheric  influences.  Of  course  insects  do  much  damage  but  when 
the  season  is  favorable,  and  the  blustering  east  winds  do  not  prevail 
we  have  fair  crops.  I  am  decidedly  of  the  opinion  that  after  a  while 
the  former  fruitfulness  of  our  orchards  will  return,  and  I  think  we 
should  have  faith. 

Mr.  Solon  Robinson. — All  through  the  eastern  States  many  have 

taken  great  pains,  have  fertilized  and  cultivated,  and  even  planted 

new  orchards,  but  so  far  from  finding  a  remedy  the  trees  have  died. 

Everywhere  our  apple  trees  are  decaying,  and  they  seemed  doomed. 

This  is  the  most  important  subject  that  can  engage  tlie  attention'  of 

the  American  farmer,  that,  if  possible,  the  most  valuable  fruit  growing 

in  any  latitude  may  be  saved. 

A  visitor  suggested  that  orchards  be  planted  on  new  land,  and  that 

leaves  and  leaf  mold  be  used  as  a  fertilizer.     A  timber  belt   as   a 

protection  will  be  important,  then  the  orchards  will  be  in  the  condition 

they  were  when  the  country  was  first  settled. 

Mr.  Wm.  S.  Carpenter. — I  can  show  an  orchard  fifteen  years  old, 

planted  thirty  feet  apart,  and  with  the  limbs  interlocked,  and  more 

thrifty  trees  cannot  be  found.     This  does  not  look  like  dying  out. 

Again,  I  say,  in  a  few  years  our  orchards  are  likely  to  return  to  theii* 

former  fruitfulness. 
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Mr.  A.  S.  Fuller  read  from  the  English  Floral  World  a  statement 
made  over  100  years  ago  that  a  certain  apple,  Tvhicli  is  still  doing 
well,  was  dying  out,  and  that  apple  trees,  like  folks,  grow  old  and 
die. 

Mi\  George  Geddes. — The  county  of  Onondaga  was  once  famed 
for  its  apples.  But  when  the  first  growth  died  or  grew  old  there  was 
an  interval  when  we  complained  of  scanty  apple  crops.  Kow  we 
have  a  goodly  number  of  j'oung  orchards,  and  there  is  no  complaint 
about  fruit,  though  the  trees  are  not  such  generous  bearers  as  those 
first  planted. 

Dr.  J.  Y.  C.  Smith. — I  think  the  difference  may  be  found  in  the 
habits  of  people.  We  do  not  work  as  the  former  generation  did. 
We  do  not  dig  about  our  trees  as  tha,t  fig-grower  in  Palestine  did. 
We  are  more  slack.  ^ 

A  visitor. — That  does  not  account  entirely  for  the  difference. 
When  I  was  a  boy  the  east  wind  blew  in  May  just  as  it  does  now, 
and  men  were  slack  about  their  orchards  just  as  they  are  now,  yet 
we  had  apples  a  plenty  and  quantities  of  cider.  Some  men  grew  rich 
of  making  cider  brandy,  and  others  grew  poor  a  drinking  of  it. 

Dr.  Isaac  P.  Trimble. — We  might  as  well  talk  about  the  wheat  dying 
out  or  the  corn  dying  out,  because  some  farmers  make  poor  crops  for 
want  of  manure.  Cultivate  orchards  as  you  do  tobacco  and  you  will 
have  apples. 

Mr.  S.  Edwards  Todd. — Dr.  Smith  has  driven  a  nail  or  two  in  this 
discussion  which  I  desire  to  clinch.  In  my  walks  with  many  people 
in  the  country,  I  am  often  met  with  this  remark :  "  I  wish  you  could 
tell  me  what  ails  my  fruit  trees."  I  met  with  several  farmers  on 
Long  Island  and  in  Xew  Jersey  who  thought  their  peach  trees  had 
the  3"ellows.  I  assured  them  the  borers  were  the  sole  cause  of  that 
unthrifty  appearance.  And  I  have  brought  to  the  club  a  stump  of  a 
small  peach  tree,  from  which  I  cut  out  with  my  own  knife  eight 
borers.  You  see  the  tree  is  completely  girdled  by  the  borers ;  and 
there  are  more  borers  in  the  wood.  Thousands  of  fine  trees  are  des- 
troyed by  the  borers,  when  the  failure  of  the  trees  is  attributed  to 
the  east  wind,  or  something  else,  which  never  had  an  existence. 
When  I  was  a  boy  my  father  employed  a  pruner  to  go  into  his  large 
orchard  and  prune  every  tree  with  the  axe ;  and  since  the  orchard 
endured  that  unexampled  and  wanton  slashing  the  fruit  has  been 
failing-     Where  those  large  limbs  were  cut  off,  the  trees  began  to 

[Ikst.]  27 
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decay,  and  the  effect  has  been,  and  now  is,  disastrous  on  the  produc- 
tiveness of  those  orchards.  If  farmers  will  plant  their  trees  in  as 
fertile  soil  as  they  were  accustomed  to  do  when  the  country  was  new, 
and  will  apply  wood  ashes,  apple  trees  will  ba  loaded  with  fine 
fruit. 

Mr.  A.  M.  Powell. — I  know  a  successful  orchard  in  Columbia 
count}',  which  my  father  and  myself  cured,  for  we  exterminated  the 
borers  and  the  caterpillars  ;  cultivated  and  seeded  down  in  alternate 
years,  and  manured  well.  In  one  part  raspberries  were  grown,  and 
as  the  cultivation  was  better  here,  more  manure  was  applied  than  on 
the  other  part ;  this  portion  ^yielded  more  fruit,  and  showed  more 
thrifty  trees. 

Mr.  Solon  Robinson. — As  regards  pruning.  I  will  say  that  I  have 
an  apple  tree  which  for  fifty  years  has  not  been  pruned,  and  during 
ten  years  it  has  not  borne  ten  bushels  of  apples. 

Mr,  P.  T.  Quinn. — When  apple  trees  have  had  their  just  dues,  six 
times  out  of  ten  they  will  succeed.  If  the  same  attention  is  given 
them  as  to  corn,  potatoes,  and  cabbage,  they  will  bear.  As  to  prun- 
ing, it  is  conceded  by  all  fruit  growers  that  it  is  absolutely  necessary  ; 
'but  I  grant  that  indiscriminate  pruning  does  more  harm  than  good. 
To  know  how  to  prune  properly  is  one  of  the  first  steps  in  horticul- 
ture, and  the  leading  idea  is  to  give  to  a  tree  an  open  top. 

Dr.  Ilalleck. — The  apple  tree,  as  we  now  know  it,  is  artificial,  and 
its  fruit  is  artificial.  In  its  natural  state  it  bears  fruit  the  same  as 
the  oak  bears  acorns.  Having  taken  it  from  its  natural  state  it  is  subject 
to  conditions  and  influences,  which  we  do  not  clearly  understand. 
Epidemics  sweep  over  our  country  and  we  have  agues,  the  cause  of 
wdiicli  we  know  nothing,  Tliere  is  certainly  a  decrease  in  the  apple 
crop  of  the  Hudson  river  country.  Even  hickory  trees  which  have 
borne  many  years  are  becoming  barren. 

Mr.  A.  S.  Fuller. — I  can  raise  trees  thrifty  and  vigorous ;  in  this 
there  is  no  trouble,  but  insects  are  so  numerous  it  will  require  a  man 
constantly  to  keep  one  tree  clean.  These  are  at  work  now  on  the 
hickory  and  other_  trees.  There  is  now  a  grape  cui-culio  peculiar  to 
this  fruit ;  and  I  have  received  a  sample  of  grapes  froui  Canada  sent 
by  a  man  engaged  in  raising  seedlings,  and  the  seeds  of  every  grape 
■were  infected  with  a  worm. 

Mr,  John  Crane,  Union,  N,  J. — I  have  an  orchard  which  my 
grandfather  planted  100  years  ago,  and  in  this  and  in  other  trees  of 
my  planting  the  leaves  are  afl'ected.     I  have  an   orchard  planted 
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fifteen  years  ago  wliicli  has  not  borne  a  peck.  If  we  have  no  fruit 
what  is  the  use  of  talking  about  insects  ?  It  is  like  locking  the  stable 
door  when  we  have  no  horse,  Now,  my  failure  is  not  for  want  of 
fertility  or  cultivation,  but  the  leaves  evidently  are  aifected  with 
blight.  Four  miles  from  me  is  an  orchard'  mostly  Baldwins,  on  a 
western  slope  with  timber  belt  on  the  east,  and  it  bears  every  year. 

Pkesentation  of  a  Gavel  to  the  CHAiRMAif,  Ms.  ISTath.^  C.  Ely. 

Dr.  J.  E.  Snodgrass,  on  the  part  of  the  club,  took  the  platform  and 
presented  a  gavel  to  the  President,  It  had  an  ivory  head  in  the 
shape  of  a  sheaf  of  wheat,  a  handle  made  from  the  wood  of  an  apple 
tree  grown  on  Prof.  Mapes's  farm,  ornamented  with  a  grape  vine, 
with  a  strawberry  at  the  extremity,  all  executed  by  one  of  the  best 
artists  in  this  city. 

Dr.  Snodgrass  said :  Mr,  Chairman — Actiugonbehalf  of  a  committee 
whicli  embraces  many  of  the  regular  members  of  this  club,  I  have  the 
honor  to  be  the  medium  for  expressing  our  sense  of  the  able,  the  cheer- 
ful, and  impartial  manner  in  which,  for  six  years  past,  you  have  dis- 
charged the  office  of  chairman  of  this  club,  and  as  proof  of  that  esteem, 
I  have  the  honor  of  presenting  you  this  gavel,  wliich  in  its  workmanship 
and  material,  we  think  has  a  beauty  and  a  significance  that  will  make 
it  of  intrinsic  value  in  your  eyes.    The  head  is  of  solid  ivory,  cut  from 
the  tusk  of  an  elephant,  the  type  of  dignity,  strength  and  patient  toil. 
Its  form  is  that  of  a  sheaf  of  wheat,  that  has  for  ages  been  the  emblem 
of  tillage  and  the  sign  of  plenty ;  representing  the  farmer's  best  reward 
as  well  as  his  severest  work.     It  will  carry  your  mind  back  to  the 
time  when  the  back-trying  sickle  had  not  been  superseded  by  the  grain 
cradle,  to  say  nothing  of  tlie  reaper  with  pleasure-carriage  and  cradle 
combined ;  for  these  now  indispensable  improvements  did  not  enter 
into  the  wildest  dreams  of  the  devotees  at  the  shrine  of  the  golden- 
crowned  Ceres.     Examine  this  handle  at  your  leisure.    You  will  find 
carved  on  it  not  only  the  grape,  that  oldest  and  most  widely  grown 
of  all  the  small  fruits  already  referred  to,  but  that  berry  whicli  comes 
just  when  we  most  need  its  acid  to  neutralize  the  alkaline  matter 
derived  from  too  much  use  of  winter  food.    I  allude  to  the  strawberry, 
which  is  represented  on  the  end,  of  wliich  it  will  suffice  to  quote  the 
quaint  language  of  Dr.  Boteller,  as  quoted  by  old  Isaac  Walton, 
"  Doubtless  God  could  have  made  a  better  berry,  but  doubtless  God 
never  did."     Here,  too,  we  have  the  rose,  that  oldest  representative 
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of  tlie  more  poetical  department  of  our  noble  science,  whose  pro- 
verbial sweetness  Shakespeare  tells  us  no  other  name  could  dispel. 

It  is  ever  cheerful,  whether  found,  as  it  has  been,  amid  the  glaciers 
and  the  eternal  snows  of  the  very  Alps,  as  well  as  in  Sharon  of  old, 
or  whether  blooming  bfeside  the  palace  or  hut,  from  its  earliest  unfold- 
ing in  spring  till  that  somber  season  when  "  the  last  rose  of  summer 
is  faded  and  gone." 

But  especially  we  invite  your  attention,  Mr.  Chairman,  to  the 
substance  of  this  handle  itself.  In  it,  sir,  we  present  you  a  momento 
which  we  know  you  will  not  fail  to  treasure,  a  portion  of  the  apple 
tree  which  had  the  pruning  care  of  one  whose  name  is  dear  to  every 
lover  of  agricultural  improvement,  to  every  member  of  this  club, 
where  his  voice  was  heard  so  often  and  so  instructively.  I  alludeto 
the  late  Professor  Mapes,  from  whose  farm,  now  so  admirably  man- 
aged by  one  (now  present,  as  I  am  glad  to  see),  on  whom  the  mantle 
of  the  departed  pioneer  in  deep  plowing  and  unsparing  fertilization, 
has  so  worthily  fallen,  as  all  will  agree  who  have  the  pleasure  of 
knowing  him. 

Of  the  apple,  as  the  last  emblem  I  shall  mention,  I  might  content 
myself,  sir,  with  saying  that,  as  among  the  larger  fruits  it,  in  univer- 
sality of  grow^th  and  use,  is  to  the  orchard  what  the  wheatberry  is  to 
the  field,  indispensable  to  the  farm  worthy  of  the  name. 

The  apple  tree,  sir,  is  now  the  most  historic  of  all  trees,  at  least,  to 
the  friends  of  agricultural  improvement.  It  was  under  the  first  apple 
tree  ever  planted,  according  to  the  bible,  that  innocence,  heaven-born 
though  she  was,  surrendered  to  sin,  to  be  followed,  as  Milton  sings, 
by  all  our  woes,  including  even  death. 

I  mention  now  a  second  surrender  under  an  apple  tree,  which 
grew  in  our  own  southern  Eden,  the  cause  and  the  immediate  conse- 
quences, the  world-concerning  consequences,  of  which  all  are  familiar. 
That  was  a  Surrender  of  which  I  will  only  say,  that  I  trust  it  will 
have  opened  a  new  and  beneficent  field  for  the  infiuences  of  this 
club,  as  one  of  the  more  remote  consequences  over  which  I  am  sure, 
we  shall  all  rejoice. 

But,  Mr.  Chairman,  if  it  be  true,  as  the  divine  fact  quoted  assures 

us,  that 

"Peace  hath  her  victories, 
More  renowned  than  war." 

then  was  there  a  surrender  under  still  anotlier  apple  tree,  which  grew 
nearer  to  us — the  identical  tree,  I  may  say,  from  which  this  handle 
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was  carved — miicli  more  important  to  tlie  more  immediate  interests 
represented  by  this  club,  than  the  last  named  surrender.  Under  it 
the  old  conie-eas_y-go-easj-take-all-and-give-nothing  system  of  agricul- 
ture, with  that  shallow  plowing,  which  still  finds  at  least  one  advo- 
cate here — bj  no  means  shallow-pated  either,  I  am  bound  to  say — 
surrendered  to  the  newer  and  better  system  of  deep  plowing,  and 
unsparing  fertilization,  under  the  guidance  of  science  herself,  as  under- 
stood and  appreciated  by  Prof.  Mapes. 

But  I  should  fail  of  a  most  essential  part  of  my  duty,  were  I  to 
x3niit  to  tell  you  wherein  we  think  your  especial  merit  lies  in  presid- 
ing so  ably  and  with  such  general  acceptability  over  this  club.  That 
is  to  be  sought  in  the  circumstance  that  this  is  a  "  club,"  which  is 
without  the  set  rules  and  anticipatable  proceedings  of  a  more  delibera- 
tive body,  and  that  it  requires  something  beyond  a  knowledge  of  par- 
liamentary rules,  indispensable  as  they  are  in  all  meetings,  which 
something,  is  readiness  to  provide  for  emergencies"  and  harmonize 
contrarieties  of  topics  as  well  as  temperaments,  inseparable  from  the 
meeting  of  men  who  have,  it  may  be,  come  in  contact  for  the 
first  time,  bringing  with  them  creations  of  genius  or  art,  or  the  pro- 
ducts of  the  farm  or  the  garden  to  exhibit,  or  merely  loaded  to  the 
muzzle  with  opinions,  the  instantaneous  discharge  of  which,  they 
believe  in  their  souls,  is  indispensable  to  the  enlightenment  of  the 
world,  and  who  therefore  seek  to  fire  them  ofl:'  accordingly,  all  at  once, 
no  matter  what  larger  "■'  bores  "  you  may  feel  it  your  duty  to  hear 
from.  So  that,  if  ever  the  phrases,  '■'•  suaviter  in  modofortiter  in  re," 
that  is,  sweet  as  sugar,  but  firm  as  a  rock ;  or  "  otium  cum  digni- 
^a;?^,"  sober  as  a  judge  and  dignified  as  an  alderman;  if  ever  these 
phrases,  I  say,  signify  indispensable  qualities  anywhere,  in  a  presiding 
oflicer,  it  is  here. 

You,  sir,  have  doubtless  heard  of  the  boy  who  furnished  a  switch 
for  his  own  back.  It  may  be  that  some  of  the  presenters  of  this 
tribute,  and  Webster  significantly  enough  defines  a  "  gavel "  as  a 
"  tribute,"  and  a  "  sheaf,"  also  should  realize  the  fate  of  that  unfortu- 
nate boy.  If  so,  it  no  doubt  will  be  for  the  general  good,  and  the 
martyr  Avill  cheerfully  submit,  as  he  should.  And  we  beg  of  you  to 
use  this  gavel  unsparingly  whenever  required,  no  matter  whom  it 
silences.  Let  it  say,  for  you,  as  your  namesake,  iSTathan  of  old,  said 
even  to  a  king,  "  Thou  art  the  man  !  "  Let  it  do  this  for  the  increased 
usefulness  of  this  club,  so  that  its  10,000  letters  asking  for  light  or 
seeds,  and  as  many  more  sent  with  packages  annually,  by  our  silent 
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but  most  efficient  secretary  (Mr.  Chambers)  to  bless  as  many  jSelds 
and  gardens,  shall  be  doubled  in  number  and  in  beneficence  to  the 
masses  tliroughout  the  land.  And  tliis  club,  sir,  is  destined  to  be 
more  and  more  useful  to  this  countr}^  and  the  world.  Future  genera- 
tions will  acknowledge  the  vast  usefulness  which  you  have  so  gener- 
ously aided  it  to  accomplish.  Some  poet  will  be  found  saying  of 
those  who  meet  here,  as  Emerson  said  of  the  farmer  heroes  at  the 
battle  of  Concord, 

"  Here  once  the  embattled  farmers  stood, 
And  fired  the  shots  heard  round  the  world ! "  ^ 

The  chairman  made  a  happy  impromptu  speecli,  though  he  was  at 
some  disadvantage,  for  the  atfair  was  a  surprise,  and  the  other  speak- 
ers were  all  well  prepared.  He  referred  to  the  experience  he  had 
acquired  in  presiding  over  several  municipal  bodies  in  this  city  who 
had  presented  him  with  similar  marks  of  respect,  but  none  were  so 
much  valtied  by  him  as  this  evidence  of  the  respect  of  the  American 
Institute  Farmers'  Club.  No  circumstance,  he  said,  was  more  affect- 
ing than  the  constant  reminder  he  had,  in  the  handle  of  the  gavel,  of 
that  pioneer  of  sound  and  high  farming.  Professor  Mapes,  whom  he 
respected  as  much  as  any  living  or  any  deceased  member  of  the  club, 

J.  B.  Lyman. — Mr.  Chairman,  an  occasion  just  like  this  may  not 
return  again  for  many  sessions  of  this  clul) ;  and  as  the  words  we 
utter  here,  be  they  wise  or  foolisli,  are  generally  printed,  and  reach  a 
very  large  rural  audience,  j^ou  will  excuse  me  if  I  refer  to  this  manu- 
script in  order  to  give  exactness  to  what  I  may  say.  We  are  enter- 
ing upon  a  new  and  noble  epoch  in  the  art  and  science  of  agriculture 
on  this  continent.  Until  the  middle  of  this  century,  the  vast  extent 
of  fresh  soil,  rich  with  the  forest  mold  of  ages,  guiltless  of  the  plow, 
and  cheap  almost  as  water  or  sunlight,  took  .awa}'  the  necessity  for 
care  and  skill  in  our  tillage.  What  matter  if  the  old  farm  wore  out ; 
an  acre  of  new  land  did  not  cost  as  much  as  a  pair  of  kid  gloves. 
Increase  and  influx  of  people,  with  multiplied  railroads,  have  changed 
all  this.  There  is  no  great  amount  of  land  in  desirable  locations  that 
is  now  cheap.  We  must,  then,  cling  to  the  ancestral  tract,  and  learn 
to  work  with  wisdom,  and  art,  and  science,  what  our  fathers  cultivated 
with  rude  and  primitive  tillage.  The  growth  of  great  metropolitan  cen- 
ters has  also  changed  the  relative  value  of  agricultural  lands.  When 
New  York  had  only  100,000  mouths  to  feed,  a  man  was  a  dolt  to 
linger  under  the  pine  sapplings  of  south  Jersey,  when  he  could  get 
fifty  acres  in  Genesee  or  Wabash  valley  for  $100.     Now,  when  New 
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York  lias  a  million  of  mouths  clamoring  for  daily  bread,  and  Brook- 
lyn, ISTewark,  Philadel[)lna,  and  the  sisterhood  of  great  and  growing 
towns  around  them,  two  millions  more,  we  may  call  that  man  a 
sound  philosopher  Avho  studies  how  to  take  the  greatest  number  of 
bushels  of  potatoes  from  an  acre  of  Long  Island  or  south  Jersey 
sand.     Another  circumstance  makes  this  a  turning  point  in  agricul- 
ture.    For  eight  years  a  bitter  civil  strife  has  checked  enterprise 
and  sometimes  blasted   production  over  nearly  half  this  republic. 
That  is  now  over  and  ended.     In  eleven  great  States  a  total  change 
in  the  agricultural  system  has  begun  and  must  go  on.     The  God  who 
made  the  geology  and   the  climate  of  this  continent  designed  the 
region  fanned  by  the  breezes  of  the  southern  gulf  as  the  garden 
spot  of  America ;  and  no  stretch  of  human  folly  or  madness  can 
avail  to  check  the  action  of  eternal  laws.     Those  sunny  regions  are 
open  to  the  march  of  the  grand  army  of  peaceful  progress.     A  day 
of  wiser  and  sounder  tillage  has  come  for  those  million  of  acres  that 
now  wave  with  rustling  sedge-grass,  or  give  only  fox  and  rabbit 
coverts  in  their  tangled  and  briery  thickets.     How  do  we  of  this 
Farmers'  Club  stand  related  to  all  this  prospective  advance  ?     Mr. 
Chairman,  and  gentlemen,  circumstances  have  put  it  into  the  van  of 
this  march  !     Not  that  we  know  more  than  others.     On  the  contrary, 
I  feel  that  there  is  hardly  a  solid  farmer  who  does  justice  to  ten  acres 
of  land  that  cannot  teach  us  some  of  the  first  principles  of  the  art. 
Our  mission  is  not  to  originate,  but  to  spread  .ideas.     This  is  the 
■  agricultural  center,  as  Broad  and  Wall  streets  are  the  financial  center. 
When  we  say  things  here  we  should  regard  not  only  the  ring  of 
kindly  and  familiar  faces  that  are  framed  in  these  four  walls,  but 
that  remote,  though  real,  audience  spread  all  around  us,  from  the 
pine  solitudes  of  Mount  Katahdin,  on  the  utmost  verge  of  Maine,  to 
the  musquito-covered  savannas  of  western  Texas  ;  from  the  everglades 
of  Arcanian  Florida  to  the  far  shore  "  where  rolls  the  Oregon,  and 
hears  no  sound  save  his  own  dashings."     Mr.  Chairman,  as  a  news- 
paper man  and  journalist  by  profession,  I  have  investigated  the  sub- 
ject, to  reach  this  impressive  conclusion — that  when  a  remark  or  an 
idea  of  more  than  ordinarj^  force  and  value  is  spoken  in  this  club  it 
reaches  an  audience  of  two  millions  of  readers.     The  evening  lamps 
in  four  hundred  thousand  dwellings  shine  upon  the  columns  where 
these  reports  stand  in  ij^Q.      They  are  read  in  palaces  under  the 
bravery  of  gilded  chandeliers.     They  are  studied  out  in  log  cabins 
where  the  wind,  blowing  through  the  chinks  of  the  punshon  floors, 
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make  the  tallow  candle  drip  upon  the  paragraphs.  The  ablest  of  all 
the  pnblic  men  of  Greece,  whenever  he  stepped  upon  the  bema,  was 
accustomed  to  pray  to  his  heathen  gods  that  he  might  say  nothing 
unworthy  of  the  Athenian  people.  Our  audiences,  Mr.  Chairman, 
are  ten  times  greater  than  any  ever  reached  by  the  words  of  Pericles, 
and  shall  we  not  have  some  solicitude  lest  we  say  things  here  that  are 
unworthy  this  great  people,  and  the  magnificent  interest  which  we 
represent  ?  If  the}^  ask  us  for  a  fish,  shall  we  give  them  a  serpent  ? 
If  they  put  us  a  civil  and  important  question,  shall  we  answer  with  a 
conundrum  ?  Is  it  becoming  in  us  to  discuss  whether  round  egga 
hatch  roosters  and  long  eggs  pullets ;  whether  snakes  eat  strawber- 
ries ;  whether  mare's  milk  is  good  for  young  pigs ;  whether  fi'ogs  eat 
musquitoes  ;  whether  horse  hairs  turn  into  water  snakes ;  whether  pork 
butchered  in  the  last  quarter  of  the  moon  will  shrink  in  boiling ; 
whether  tree-toads  are  poisonous ;  whether  there  is  dyspepsia  in  a 
pickled  cucumber ;  whether  swine's  flesh  is  fit  for  food.  It  is  time, 
Mr.  Chairman,  and  gen^emen,  it  is  time  to  leave  all  these  questions 
to  village  wiseacres  and  moon -struck  philosophers.  If  we  want  to  do 
good,  if  we  would  associate  our  names  with  interests  that  are  per- 
petual, if  we  would  have  the  respect  of  remote  States,  and  the  honor 
of  those  who  come  after  us  and  wiU  stand  in  our  places  when  we  are 
crumbling  in  the  soil  about  which  we  talk  so  much  and  know  so  lit- 
tle, let  us  be  earnest,  manly  workers.  Let  us  take  the  ax-helve  in 
two  hands  and  cut  for  the  heart  of  tlie  oak.  Let  us  not  stop  to  spin 
yarns  while  the  pig  weeds  are  growing  faster  than  the  cora.  Gentle- 
men, we  have  done  a  great  deal ;  we  have  spread  broadcast  a  great 
number  of  valuable  ideas,  of  important  facts,  of  useful  experiments, 
but  after  all  we  have  only  scratched  the  surface,  running  our  little 
shares  three  inches  deep,  while  for  miles  and  miles  around  us 
uncounted  granaries  of  food  lie  deep  in  the  bosom  of  unsunned  mold. 
We  enjoy  one  single  and  eminent  advantage  over  every  other  agi*icul- 
tural  society ;  over  the  department  of  agriculture  itself.  We 
have  a  broad,  well  paved  avenue  to  millions  of  readers.  We 
have  regular  and  weekly  access  to  the  ear  of  the  people.  "With- 
out presuming  to  dictate  or  foreshadow  too  much,  you  will  allow 
me,  Mr.  Chairman,  to  allude  to  the  lines  of  development  and 
usefulness  that  are  upon  us.  We  have  a  number  of  gentlemen 
who  are  competent  to  conduct  careful  and  important  agricultural 
experiments,  and  to  greatly  advance  the  interests  of  solid  farming. 
The  country  would  repose  in  the  verdict  of  Mr.  Quinu  or  Mr.  Lawtou, 
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Mr.  Fuller  or  Dr.  Ilexamer,  as  the  best  authority  on  any  question 
whicli  they  have  fully  and  fiiirly  investigated.  For  the  analysis 
of  ash  or  plants,  leaves,  fruits,  or  earths,  in  Dr.  Feuchtwanger,  in  Prof. 
Tillman,  and  in  Mri  J.  A.  Whitney  we  have  gentlemen  capable  of 
giving  a  valuable  and  scientific  opinion  on  questions  of  agricultural 
chemistry,  \yitli  such  facilities  as  we  have  for  spreading,  ideas,  we 
ought  to  be  a  metropolitan  head-center  for  whatever  is  new ;  whatever 
is  sound  ;  whatever  is  helpful  and  of  good  report  in  the  science  of 
tillage,  and  in  all  rural  economy.  There  is  here  given  us  what  so 
many  able  men  have  struggled  for  in  vain ;  what  so  many  shrewd 
men  have  failed  to  create  ;  what  no  wise  man  ever  refused  to  embrace 
— a  fair  opjportunity . 

Mr.  P.  T.  Quinn.— There  is  one  subject,  or  rather  one  name  in  the 
remarks  that  have  been  made  which  I  cannot  allow  to  pass  without 
one  word  of  grateful  comment  from  me.  It  is  true,  as  the  speakers 
have  said,  that  Professoi'  Mapes  was  a  pioneer  and  reformer  in  agri- 
culture. As  early  as  1840,  and  constantly  from  IS'iS  till  his  death, 
nearly  three  years  ago,  Mr.  Mapes  was  insisting  on  the  importance  of 
estimating  land,  not  by  superficial  area,  but  by  cubical  dimensions. 
For  spreading  acres  he  cared  little.  His  question  was  ever  for  the 
depth  of  a  soil.  Of  the  professor,  as  a  man  and  a  friend,  it  is  not  for 
me  here  to  speak.  I  cannot,  for  my  heart  is  full.  This  I  will  say  : 
The  more  I  till  the  soil,  the  more  I  study  the  crops,  the  oftener  I  am 
reminded  of  wise,  sagacious,  prophetic  remarks  that  he  was  often 
making.  In  the  doubts  and  difficulties  of  farming  I  find  by  recalling 
or  re-reading  wha.t  he  said,  that  his  clear  mind  had  been  before  me, 
anticipating  the  doubts,  marking  all  the  shoal  waters,  and  sounding 
all  the  deep  places  of  agriculture.  He  always  loved  and  sustained 
this  club,  and,  of  all  tlie  deceased  members,  those  whose  remains 
slumber  in  the  earth  and  whose  spirits  walk  the  green  pastures  above, 
none,  I  am  sure,  would  more  rejoice  to  see  the  magnitude  to  which 
we  have  grown,  and  the  still  more  brilliant  future  that  now  opens 
before  us. 

Dr.  Isaac  P.  Trimble. — Mr.  Chairman,  have  we  got  done  witli  this 
mutual  admiration  business. 

Mr.  James  A.  Whitney. — I  hope  the  time  will  never  come,  Mr. 
Chairman,  when  w^e  shall  have  done  with  a  just  and  temperate  admi- 
ration for  those  living  who  labor  for  tlie  promotion  of  interests  so 
vital,  nor  with  reverence  for  the  dead  who  rest  from  the  rural  labors, 
and  whose  works  do  follow  them.     For  my  part,  I  deem  it  wholesome 
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and  "vrise  to  pause  a  moment  in  our  ineffectual  discussions  about  apple 
trees  and  grub  worms  to  take  our  bearings  and  calculate  the  value 
and  drift  of  our  labors.  If  careful  experiment  will  do  mucli  to  settle 
mooted  questions  in  tillage,  and  I  know  it  will,  shall  we  not  experi- 
ment. If  scientific  scrutiny  will  do  anything  to  advance  sound  farm- 
ing, I  for  one  am  ever  ready  to  add  my  industry,  such  as  it  may  be. 
The  eulogies  of  Professor  Mapes,  and  I  am  sure  they  are  all  just, 
show  one  valuable  truth,  that  the  one  man  who  above  all  others  made 
the  deepest  mark  on  the  agriculture  of  his  time,  was  the  most 
thouo-htful  and  learned  agricultural  chemist  that  ever  took  part  in 
the  deliberations  of  this  club. 

Mr.  Adrian  Bergen  alluded  to  the  services  of  the  late  Judge  Henry 
Meigs,  for  many  years  the  secretary  of  this  club. 

Mr.  Wm.  S,  Carpenter. — It  was  through  the  instrumentality  of  Mr. 
Thaddeus  B.  Wakeman  that  tliis  club  was  organized,  but  the  great 
progress  is  due  to  our  venerable  friend  Mr.  Solon  Eobinson,  by 
attracting  towards  it  the  eyes  of  so  large  a  country  audience. 

Mr.  Wm.  Lawton  then  gave  a  number  of  interesting  reminiscences 
of  the  club  in  its  early  day,  and  spoke  with  much  feeling  of  old 
associates. 

Mr.  Geo.  Geddes  said  he  was  struck  with  the  important  omission 
in  Mr.  Lyman's  remarks ;  and  this  was  the  work  which  tlie  reporters 
were  doing.  Often  they  gave  more  force  to  a  man's  utterance  tlian 
he  himself  gave. 

Another  present  was  made  by  the  chairman  to  Dr.  Trimble,  which 
was  a  handsome  picture,  followed  by  a  pleasant  speech  from  the 
recipient. 

Xew  Potatoes. 

Mr.  K.  T.  Jackson,  Spring  Mills,  Allegany  county,  X.  Y.,  sends  a 
box  of  seedling  potatoes,  the  seed  of  which  came  from  Chili,  and  as 
they  did  well  with  him,  he  wishes  others  to  try  them.  This  will  be 
done,  and  a  report  made. 

Mr.  E.  M'Connell,  Xew  Castle,  IS".  Y.,  sends  a  photograph  of.  a 
seedling  from  the  Buckeye,  two  weeks  earlier  than  the  Early  Pose, 
but  he  has  none  for  sale. 

An  agricultural  picture,  by  Miss  Cornelia  Beach,  Montezuma,  N. 
Y.,  has  been  received,  and  will  be  appropriated  as  designed. 


Proceedings  of  tee  Farmers'  Club.  427 

Baeberrt  Hedge. 
Hv.  F.  A.  Fuller,  Hastings,  Barry  coiiutj,  Mich,,  speaks  favorablj 
of  this  hedge  in  his  State,  but  he  wishes  to  know  whether  it  blasts 
adjoining  crops.  The  answer  is  that  an  intelligent  man  made  quite 
a  journey  through  a  farming  region  in  Connecticut  last  harvest  to 
ascertain  if  this  were  a  fact,  and  after  a  full  trial  he  could  find  no 
evidence. 

Steel  Plows. 

Mr.  J.  K.  Bull  wishes  to  know  if  steel  plows  are  better  than  cast 
iron  in  sandy,  gravely,  or  hard-pan  soil. 

Mr.  ]^.  G.  Meeker. — Steel  plows  are  used  more  in  the  west  and 
southwest  than  cast  iron,  and  on  light  soil  they  are  preferred. 

Fence  Posts. 

Mr.  Isaac  Eyre,  Attleboro,  Bucks  county,  Pa. — In  18i2  I  helped 
to  make  and  set  two  gate  posts  that  were  hewn  both  together,  from 
the  body  of  one  white  oak  tree,  which  was  perfectly  sound  ;  the  one 
set  butt  down  rotted  off  in  twelve  years,  and  the  one  set  top  down 
was  not  rotted  entirely  off  at  the  end  of  eighteen  years,  and  they 
were  only  eleven  feet  apart.  In  1843,  I  set  thirty-five  panels  of  good 
cedar  fence,  with  red  cedar  posts,  most  of  which  were  set  top  down, 
and  they  are  yet  standing,  but  all  that  were  set  butt  down  have 
rotted  off  and  have  been  replaced.  In  1844  I  split  two  posts  from  a 
sound  chestnut  log,  and  set  them  within  eleven  feet  of  each  other ; 
the  one  set  butt  down  has  rotted  oft',  and  was  replaced  several  j'ears 
ago,  and  the  one  top  down  is  a  good  post,  and  yet  standing.  I  have 
now  on  my  farm  many  posts  set  top  down  that  have  been  standing 
for  the  past  thirty-one  years,  and  not  one  butt  down  left  that  was  put 
in  at  the  same  time. 

Blackberries. 

Mr.  Joseph  Garst,  Springfield,  Ohio,  wishes  to  knovr  how  black- 
berries are  propagated  or  managed. 

*Mr.  X.  C.  Meeker. — Nurserymen  raise  them  from  root  cuttings, 
made  in  the  fall  or'  even  spring,  and  planted  in  drills  in  well  pre- 
pared "ground.  They  are  best  planted  six  feet  apart,'  the  richer  the 
ground  the  better,  ;md  cultivation  should  be  thorough  from  spring  to 
September.  The  Kittatinny  and  Willson  are  the  best  varieties.  It 
is  hardly  worth  while  for  one  who  does  not  understand  the  manage- 
ment to  undertake  propagation,  nor    for  men  unacquainted  with 
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small  fruit  culture  to  rusli  in,  expecting  to  get  rich.  Fully  one-half 
of  those  who  cultivate  the  small  fruits  would  make  moi'e  progress  if 
they  should  hire  out  for  a  year  to  some  good  nurseryman  at  fifty 
cents  a  day. 

Things  Useful  to  Know. 

Mr.  R.  Clymer,  Franklin,  N.  Y. — An  iron  kettle,  which  had  been  an 
unsightly  nuisance  for  twenty  years,  in  consequence  of  having  a  crack 
a  half  an  inch  wide  extending  from  edge  to  apex,  and  a  hole 
through  the  bottom  one  and  one-half  inches  in  diameter,  was  mended 
thus :  The  crack  was  stopped  by  hooping  the  kettle  with  heavy  band 
iron  as  you  would  hoop  a  barrel ;  a^nd  the  hole  was  filled  with  melted 
zinc,  enough  of  the  metal  being  allowed  to  run  through  below,  and 
enough  to  remain  above  to  form  a  good  head  upon  each  side.  The 
kettle  is  now  used  for  boiling  feed  for  hogs,  and  it  is  "  amaist  as  good 
as  new."  Small  sand-holes  in  pots  and  kettles  can  generally  be 
stopped  by  inserting  in  them  rivets  or  burs,  such  as  tinners  use  for 
uniting  the  seams  of  stove  pipes,  and  battering  down  the  ends,  li  the 
hole  is  not  large  enough  to  receive  the  rivet,  enlarge  it  with  the  end 
of  a  file  or  other  suitable  instrument.  An  old  basket,  whose  bottom 
had  caved  in,  except  upon  one  side,  was  thus  mended.  A  piece  of 
sheet  zinc  was  cut  into  strips  three-cpiarters  of  an  inch  wide,  and  six 
inches  long,  and  the  strips  thrust  under  the  horizontal  splints  of  the 
basket  so  as  to  reach  three  inches  past  the  break,  and  the  ends  bent 
back  so  as  to  clinch  around  splints  at  each  extremity,  and  the  old 
basket,  with  careful  usage,  will  do  service  for  another  course  of  years. 
To  stop  holes  'and  cracks  in  tin  pans,  a  little  preparatory  fixing  is 
necessary.  Get  li^lf  a  pound  of  solder,  and  granulate  it  by  pouring 
it  melted  into  cold  water,  in  as  small  a  stream  as  possible,  and  holding 
the  ladle  as  near  the  water  as  you  can.  Next  prepare  a  flux  by  dis- 
solving some  bits  of  zinc  in  an  ounce  of  muriatic  acid.  With  a  dull 
knife  scrape  a  bright  surface  around  the  hole  in  the  pan  to  be  mended, 
apply  a  drop  of  the  muriate  of  zinc,  lay  on  a  grain  of  solder,  and 
touch  it  with  the  hot  copper  soldering  tool,  or  any  hot  iron  will  do, 
or  even  a  candle  held  under  the  })an  will  melt  the  solder  and  fill  the 
hole.  "When  you  go  to  the  cobbler's  to  get  a  shoe  mended,  notice 
how  he  makes  his  "  waxed  ends  "  and  how  he  fsistens  on  the  bristles, 
then  purchase  at  the  hardware  store  a  ball  of  shoemaker's  thread, 
black  wax,  harness  makers'  awls  and  needles,  if  you  prefer  them  to 
bristles ;  make  up  a  lot  of  waxed  ends,  and  when  your  harnesB  breaks, 


Proceedixgs  of  the  Fabmers*  Club.  429 

sew  it  up  yourself,  and  save  your  carpet  and  shoe  tacks  for  tlieir  more 

appropriate  uses.     AVben  you  take  a  barrel  to  the  cooper's  to  be 

re-hooped,  see  how  he  prepares  the  hoop,  the  "  lock,"  and  how  he 

drives  it  on.     Then  go  home,  and  cut  some  slim  straight  poles  of 

hickory,  white  oak,  yellow  birch,  or  water  beach,  of  suitable  size  and 

length,  split  and  shave  to  proper  dimensions,  and  then  bend  them  to 

the  proper  form  and  hang  them  up  to  season.     When  jou  have 

another  barrel  requiring  to  be  hooped,  do  it  yourself,  and  pray  that 

the  cooper's  meal  barrel  may  never  be  empty.     There  are  a  thousand 

little  jobs  a  farmer  can  do  to  kill  time  on  a  rainy  day,  nearly  as  well 

as  a  mechanic,  if  he  will  only  keep  his   eyes  open  and  see  how 

mechanics  do. 

Adjourned. 


November   24,   1868. 

Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambeks,  Secretary. 

]^Ew  Excavator. 

Mr.  A.  P.  Plumb,  Denver,"  Colorado,  sent  a  photographic  sketch 
of  the  above,  stating  that  it  will  cut  a  ditch,  well,  trench  land,  and 
throw  up  embankments  at  one-eighth  of  the  cost  of  doing  the  same 
by  hand.  It  is  worked  by  an  engine  of  eight  or  ten-horse  power,  set 
on  large  wheels,  aijd  it  operates  wherever  the  ground  is  free  from 
stumps  and  large  stones. 

Mr.  Solon  Kobinson. — I  could  tell  better  about  such  an  invention 
after  seeing  it,  but  I  doubt  whether  a  locomotive  engine  can  work  on 
the  soft  ground  of  the  west.  The  English  method,  using  a  stationary 
engine,  seems  the  only  practicable  one. 

Earth  Closets." 

Mr.  A,  B.  Crandell  read  the  following  paper : 

The  public  wealth,  says  a  thoughtful  writer,  runs  to  the  sea  through 
the  city  sewer.  In  consequence  the  land  is  impoverished  and  the 
water  infected.  Hunger  rises  from  the  furrow  and  disease  from  the 
river.  How  to  remedy  this  evil  is  an  important  question.  The 
difficulty  is  that,  under  the  present  sanitary  sj-stera,  sewage  becomes 
so  diluted  as  to  be  generally  unavailable,  an  ounce  of  solid  fertilizing 
matter  being  mixed  with  ten  or  fifteen  gallons  of  fluid.  At  Edin- 
burgh something  was  done  in  the  way  of  precipitating  the  valuable 
constituents  by  means  of  milk  of  lime,  and  thus  was  produced  a 
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portable  manure  said  to  equal  guauo.  Bnrnt  clay  has  been  used  as 
an  absorbent,  and  other  expedients  have  been  resorted  to,  but  as  yet 
little  has  been  accomplished,  owing  to  the  weak  way  in  which  the 
work  has  been  undertaken.  However,  the  problem  must  be  solved. 
When  it  is  solved,  says  our  authority,  and  town  waste  is  applied  to 
the  plain,  the  products  of  the  earth  will  be  increased  ten-fold,  and 
the  sum  of  misery  will  be  greatly  diminished. 

Science  has  decided  that  the  most  important  part  of  sewage  is 
human  excrement.  The  Chinese  knew  its  value  centuries  ago.  It  is 
quite  impossible,  says  Liebig,  to  form  an  adequate  conception  of  the 
care  bestowed  in  that  country  on  the  collection  of  this  true  sustenance 
of  the  soil.  JSTo  Chinese  peasant,  Eckeberg  tells  us,  goes  to  the  city 
without  carrying  back  at  the  two  ends  of  his  bamboo  two  buckets  full 
of  what  w^e  call  filth.  Thanks  to  this  practice,  the  land  in  China  is 
as  fertile  as  in  the  days  of  Abraham.  Chinese  wheat  yields  a  hundred 
and  twenty  fold,  and  well  fed  are  the  412,000,000  people  of  which 
that  great  nation  is  composed. 

Wasted  excrement,  says  Liebig,  hastened  the  decay  of  Roman 
ao-riculture,  and  there  ensued  a  condition  the  most  calamitous  and 
frightful.  When  the  Cloacoe  of  the  seven-hilled  city  had  absorbed  the 
well-being  of  the  Roman  peasant,  Italy  was  put  in,  and  then  Sicily, 
and  Sardinia,  and  Africa. 

Statistics  inform  us  that  in  1855-6  nearly  ten  million  hundred 
weight  of  guano  was  imported  into  England,  and  that  in  the  course 
of  fifty  years,  sixty  million  hundred  weight  of  crushed  bone  has  also 
been  used  in  that  country.  Yet  all  this  mass  of  manure,  says  Liebig, 
is  not  worth  mentioning  when  considered  in  relation  to  the  arable 
surface  of  Great  Britain  ;  and  it  is  but  a  drop  when  compared  to  the 
flood  of  excrement  carried  by  rivers  to  the  ocean. 

This  subject,  the  utilizing  of  the  ejecta  of  the  population,  is  receiving 
increased  attention  in  Europe.  Mr.  Alderman  Mechi,  of  Tiptree  farm, 
a  true  refonner  and  enthusiast,  has  never  ceased  by  tongue  and  pen 
to  urge  its  importance,  and  it  has  long  been  a  prominent  topic  before 
the  Ro^'al  Agricultural  Society.  A  few  years  ago  the  Rev.  Henry 
Moule,  Vicar  of  Fordington,  Dorset,  made  an  advance  movement, 
which,  if  followed,  promises  to  result  in  immense  benefit,  and  to  come 
nearer  than  any  previous  attempt  to  the  solution  of  the  problem. 

The  chief  principle,  or  first  fact,  upon  which  Mr.  Moule's  system  is 
based,  is  the  power  of  dry  pulverized  earth,  especially  clay,  to  absorb 
and  retain  ammonia   and   other   fertilizers  without  arresting  their 
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decompositiou.  This,  used  as  a  substitute  for  water  in  cities,  is  the 
reform  he  urges.  He  has  proved  the  arrangement  to  be  entirely 
inoffensive,  and,  for  several  reasons,  preferable  to  the  closets  no\r  in 
general  use. 

The  mode  of  action  is  the  delivery  of  a  small  quantity  of  prepared 
earth  directly  upon  the  deposit.  This  entirely  absorbs  all  moisture, 
and  deoderizes  the  offensive  material.  Sufficient  earth  for  a  day's  use 
of  an  ordinary  family  may  be  carried  in  a  coal  hod,  and  Mr.  Mechi 
cites  an  instance  where  a  cart  load  and  a  half  served  a  school  of  fifty- 
five  boys  for  six  months.  The  same  earth  may  be  dried  and  used 
repeatedl}^,  each  repetition  increasing  its  value  as  a  manure,  and, 
•within  certain  limits,  not  lessening  its  deodorizing  qualities.  "  Its 
daily  removal  will  be  as  unobjectionable  as  though  it  were  coal  ashes." 

Mr.  Moule  thinks  that  surface  soil  may  be  brought  to  the  city  and 
returned  to  the  garden  or  field  from  which  it  was  taken,  in  the  same 
manner  as  straw  for  staMes  is  now  brought  and  returned.  Com- 
panies, says  he,  will  be  formed,  which  will  take  upon  themselves  the 
working  expenses,  and  find  at  least  sufficient  profit  after  paying 
thirty  shillings  per  ton.  The  poor  might  have  revenue,  and  tlie  ser- 
vants of  the  rich  some  gratuities,  since  a  much  less  sum  than  that 
named  would  pay  for  supplying,  removing,  and  drying  the  earth. 
He  estimates  that  if  one-fifth  of  the  inhabitants  of  Great  Britain 
were  to  adopt  this  reform,  a  million  tons  of  manure  equal  to  guano 
would  each  year  be  added  to  the  supply  of  fertilizers. 

There  is  certainly  no  reason  this  system  of  "•  earth  closets  "  should 
not  prevail  both  there  and  in  this  country.  Every  landowner,  at 
least,  should  try  the  experiment,  and  thus  secure  sanitary  cleanliness 
and  more  abundant  harvests.  Instead  of  making  reeking  cess-pools 
underground,  and  trying  in  vain  to  neutralize  horrid  stenches  by 
honey-suckle  and  sweet-brier,  let  the  receptacle  be  raised  just  above 
the  surface,  and  let  dried  earth  be  used.  This  may  be  done  without 
trouble  in  small  towns,  and  by  every  farmer.  The  writer  is  informed 
that  this  economy  is  generally  practiced  in  the  prosperous  village  of 
Yineland,  Xew  Jersey,  and  that  the  ejecta  of  an  ordinary  household 
is  held  there  to  be  worth,. on  an  average,  $150  per  annum. 

Mr.  Moule  states  that,  on  account  of  variations,  it  is  difficult  to 
create  an  exact  standard  of  value  for  this  compost,  but  he  gives, 
from  his  own  experience,  some  examples  of  practical  application.  A 
handful  or  two  of  earth  which  had  passed  five  times  through  the 
closet  was  dissolved  in  a  pail  of  water,  and  this  mixture  being  used 
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on  Toung  cabbages,  it  was  found  to  be  so  powerful  as  to  burn  them. 
"  With  six  pouuds,"  says  lie,  "  I  set  in  a  piece  of  unraanured  ground 
forty  dozen  Brocoli  and  Savoy  plants,  and  no  finer  crop  could  have 
been  produced.  In  18C0,  a  farm-bailiff  received  from  me  a  hundred 
weight  of  compost  from  my  stock  of  three  cart  loads,  which  had 
passed  five  times  through  a  closet  used  by  fifteen  persons  and  after- 
ward lain  seven  months  in  a  shed.  This  the  bailiff  applied  to  a  quarter 
of  an  acre,  drilling  in  swedes.  To  the  remainder  of  the  field  of 
four  acres  he  applied  an  equal  dressing  of  superphosphate. 
The  result  was,  the  roots  on  the  garden  acre  exceeded  in 
weight  by  one-third  any  specimens  that  coiild  be  found  on  the  rest  of 
the  field.  The  next  year  this  land  was  sown  to  barley,  without  fur- 
ther application  of  manure,  and  the  same  quarter  acre  yielded  one- 
fourth  more  than  any  other  quarter  acre  in  the  inclosure.  Further 
experiments  proved  the  compost  to  be  full}'  as  valuable  as  crushed 
bone." 

Of  course,  in  instituting  this  reform,  especially  in  large  cities,  it 
will  be  necessary  to  encounter  and  overcome  the  powerful  prejudice 
which  always  rises  up  to  combat  radical  changes.  Nevertheless,  for 
the  permanent  welfare  of  all  concerned,  the  opposition  must  be  mas- 
tered. It  is  announced  tliat  a  well  known  writer,  Mr.  George  E. 
Waring,  Jr.,  has  pre])ared  a  pamplilet  urging  the  importance  of  imme- 
diate action,  and  giving  full  directions  as  to  the  making  and  using  of 
the  "  earth  closet." 

Mr.  1\ .  C.  Meeker.-!-This  is  a  well  prepared  paper.  The  invention 
referred  to  is  of  English  origin.  Mr.  "Waring's  'pamphlet  should  be 
in  the  hands  of  every  householder,  that  attention  may  be  called  to  the 
subject,  even  if  nothing  more  results.  So  far  as  concerns  abating  tlie 
noisome  and  unhealtJiy  odors  arising  from  the  source  referred  to, 
either  in  city  or  country,  and  perhaps  more  so  in  the  country, 
nothing  to  me  seems  more  important  than  a  consideration  of 
the  subject.  But  as  to  applying  the  fertilizer  for  the  growth  of 
A'cgetables  or  any  kind  of  food,  for  family  use,  I  do  not  feel  like 
recommending  it,  for  I  am  adverse  to  using  it,  if  anything 
else  can  possibly  be  had  ;  and  although  its  merits  often  have  been 
urged,  farmers  have  been  reluctant  to  adopt  it.  We  are  continually 
reminded  that  the  Chinese  attach  great  value  to  this  fertilizer,  as 
though  we  were  under  some  obligation  to  adopt  their  method.  Now  we 
have  heard  a  great  deal  of  progressed  plant  food,  and  of  some  not  being 
enough  progressed,  but  it  seems  to  me  that  this  article  is  progressed  too 
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far ;  that  is,  in  a  manner  it  is  worn  out,  and  lias  ceased  to  contain  the 
elements  best  suited  to  the  growth  of  healthful  plants  to  be  consumed 
by  civilized  and  intellectual  people,  which  may  be  one  reason  why 
the  Chinese  themselves  do  not  progress  ;  but  if  it  is  applied  for  the 
growth  of  vegetation  to  be  fed  to  animals,  it  may  be  progressed  in  a 
natural  order,  until,  by  new  combinations  with  earthly  and  atmos- 
pheric gases,  it  is  again  fitted  to  enter  into  the  elements  of  food  pro- 
-per  for  man.  To  this  end  I  recommend  it,  and  above  all  the  inven- 
tion for  disinfecting  the  premises  connected  with  every  household. 

Maksu  Gkass  for  Manure. 

Mr.  J.  II.  Moore,  Brandon,  K.  Y. — Good  success.*  l^Lj  modus 
opera?i(U  is  this :  In  the  fall  I  spread  a  layer  of  grass  in  my  barn 
yard,  and  after  the  cattle  have  lain  on  it  a  few  weeks  I  add  another, 
and  so  on  until  spring.  I  let  it  remain  in  the  yard,  which  is  two  or 
three  feet  deep,  all  summer,  and  let  my  cows  lay  on  it  nights  until 
about  the  last  of  August,  when  I  pile  it  up  in  heaps  of  about  ten 
loads  each.  The  last  of  September  I  fork  it  over  once,  and  the  last 
of  October  I  draw  it  to  the  field,  while  I  pile  about  thirty  loads  in  a 
pile  ready  for  use  in  the  follovring  spring.  I  use  this  for  corn  or 
potatoes  in  the  hill,  and  find  it  much  better  than  green  heap  manure. 
This  way  I  have  practiced  for  years,  and  can  raise  as  good  corn  as 
any  of  my  neighbors. 

Mr.  Solon  Robinson. — I  would  like  to  know  what  is  gained  by  this 
work.  Will  nien  ever  learn  that  the  cheapest  loay  to  get  manure  is 
to  grow  clover  and  turn  it  under  ?  There  is  nothing  gained  even  by 
passing  it  through  cattle.  Spread  grass  six  inches  deep  upon  grass 
land,  and  all  the  fertility  will  be  absorbed. 

Dr.  Israel  Jarvis  inquired  whether  weeds,  being  more  abundant, 
would  not  be  better  for  manure  than  grass. 

Mr.  Solon  Robinson. — East  Virginia  is  covered  with  the  chick- 
weed,  which  is-  their  only  manure.  The  southern  cow  pea  would  be 
better  than  clover,  because  two  crops  can  be  had  a  year.  I  know  of 
no  method  so  srood  for  enrichin<);  hmd  as  to  o-row  the  manure  on  the 
ground.     Weeds  will  not  make  good  manure. 

Dr.  J.  E.  Snodgrass. — Weeds  do  not  draw  minerals  and  other  fer- 
tilizing materials  so  much  as  clover.  Now  as  to  composting,  that  is 
important  because  it  retains  the  licpiid  manure.. 

Mr.  Shepherd. — In  Pennsylvania,  thirty-five  years  ago,  they  used, 
to  let  their  manure  lie  in  the  barn  yard  all  summer,  but  now  they 
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have  learned  better,  and  tlicj  take  it  to  the  field  almost  as  soon  as 
made.  They  have  learned,  too,  that  manure  is  much  better  when  it 
has  lain  under  cov^r,  as  in  a  stable. 

Keeping  Sweet  PotxYtoes, 

Mr.  J.  B.  Lyman,  in  answer  to  this  question,  said  that  a  farmer  in 
New  Jersey  was  successful  by  having  a  fire  on  two  sides  of  his  dining- 
room,  in  which  a  fire  was  kept  all  winter.  The  roots  were  carefully 
handled  in  digging,  and  some  of  the  best  specimens  were  wrapped  in 
paper. 

Mr.  N.  C.  Meeker. — In  the  southwest  where  everybody  raises  sweet 
potatoes,  only  a  few  keep  them  over  winter,  so  great  are  the  difficul- 
ties. Only  a  few  succeed,  -and  others  buy  of  them  for  miles  around. 
Still,  many  try,  every  year,  by  packing  in  cellars,  with  sand,  cliaff, 
or  straw,  or  in  sleeping-rooms,  kitchens,  and  lofts,  in  boxes  and  bar- 
rels, packed  with  cloths,  leaves,  or  other  material,  and  about  mid- 
winter they  are  rotted  and  thrown  out  doors.  Some  of  those  who 
are  successful  have  a  box-like  hole  in  the  chimney,  which  is  on  the 
outside  of  the  house,  and  which  is  warmed  by  the  fire-place;  but  tliis 
is  expensive.  Others  keep  in  dry  pits  out  doors ;  still  others,  trying 
the  same  methods,  fail.  Further  south  they  are  kept  in  pits,  and 
generally  with  better  success. 

Mr.  Wm.  S.  Carpenter, — One  of  the  most  important  directions  is 
■to  dig  the  potatoes  before  the  frost  kills  the  vines ;  if  dug  afterward 
they  will  not  keep,  however  much  care  is  taken.  My  method  is  to 
^ack  in  a  barrel,  with  a  hole  in  each  head,  in  which  is  a  stick,  and 
•after  it  is  filled  I  withdraw  the  stick,  which  is  for  ventilation.  First, 
I  put  in  a  layer  of  shavings,  then  a  layer  of  potatoes,  and  so  on. 

Destructwe  Insects. 

Mr.  Joseph  Treat,  Yineland,  IS".  J. — The  club  ought  to  proclaim 
that  fruit  can  be  raised  everywhere,  in  spite  of  all  insects  ;  that  insects 
'can  be  destroyed,  and  a  new  era  introduced.  Instead  of  so  many 
insects,  proving  that  we  can  never  get  rid  of  them,  it  is  their  very 
multiplicity  which  insures  that  we  shall  get  rid  of  them,  by  making 
it  an  absolute  necessity  that  w^e  should,  and  nature  tells  us  how,  by 
the  instincts  implanted  in  the  insects  themselves.  "We  never  should 
have  had  insects  in  the  first  place  if  we  liad  not  departed  from  nature 
in  the  matter  of  birds.  For  more  than  200  years  we  have  gone  on, 
persistently  cutiing  away  the  timber  everywhere,  and  driving  the 
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biMs  befoi'e  us  in  all  directions,  that  at  last,  the  insects  have  taken 
the  place  of  the  birds,  and  destroyed  the  balance.  One  gallon  of 
black  molasses,  unfit  for  anything  else,  mixed  with  water  and  placed 
in  old  vessels  will  suffice  for  a  farm  from  early  spring  till  fall,  answer- 
ing from  week  to  week,  only  recpiiring  to  have  the  moths  thrown 
out ;  to  be  removed  or  kept  covered  by  day,  to  preserve  from  bees, 
and  to  be  filled  up  and  kept  sweet,  as  it  gradually  wastes  or  too 
greatly  ferments.  The  same  sweetened  water,  on  plates,  with  cobalt, 
ratsbane,  or  anything  simihir  in  it,  will  poison  the  moths.  But  there 
is  still  a  more  universal  nieans,  for  nature  has  made  every  insect  a 
fire-worsliipper.  Little  fii'es  in  gardens  and  orchards  at  early  twilight, 
burning  five,  ten,  or  fifteen  minutes,  will  attract  and  consume  perfect 
swarms  of  moths,  beetles,  bugs,  and  curculios,  and  more  directly  save 
fruit  than  an3'thing  else.  Light  wood  obtained  and  split  fine  before- 
hand, enough  for  the  whole  season,  or  flat-bottomed  tin  lamps,  like 
those  of  the  "  campaign  torches,"  will  be  mone}'  at  100  per  cent  in 
every  man's  pocket,  wlio  owns  either  garden  or  orchard.  And  pick- 
ing up  and  boiling  all  fallen  fruit,  to  kill  the  worms  in  it,  will  make 
two  or  three  hundred  to  one  less  insects  next  year.  These  means 
forestall  all  ordinary  ones,  as  hand-picking,  sprinkling  with  oil,  cut- 
ting out  borers,  destroying  nests  on  trees,  toads,  turtles,  chickens, 
ducks,  that  eat  every  tomato  worm,  and  turkeys  that  gobble 
the  new  potato  bug  of  the  west,  killing  the  parents  and  preventing 
increase,  is  beginning  at  the  beginning,  and  striking  at  the  root.  The 
means  are  literally  so  many,  that  they  become  superfluous  ;  half  of 
them  will  do  ;  what  we  do  not  kill  in  one  way  Ave  shall  in  anotlier. 
"We  might  have  known  that  we  should  find  means,  because  it  would 
become  a  necessity,  and  necessity  is  that  which  has  done  everything 
else.  It  is  that  which  has  given  us  tlie  plow,  which  we  should  never 
have  had  if  trees  had  borne  bread ;  it  is  that  which  has  given  us  the 
locomotive,  which  we  never  should  have  had  if  men  had  been  able  to 
fly,  and  it  is  that  which  has  given  us  the  cotton-gin,  spinning  jenny, 
and  sewing  machine,  and  which  would,  could  wood  and  coal  disap- 
pear,  give  us  fire  from  water.  So,  when  it  becomes  necessary,  it  is 
easy  to  find  ways  to  kill  insects. 

Wisconsin  Land. 
Mr.  S.  B.  French,  Menomonee,  Dunn  county,  Wisconsin. — The 
northwestern  part  of  this  State  is  new  and  just  settling  up,  and  it  has 
a  large  amount  of  good  prairie  and  timber  land,  and  with  a  climate 
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similar  to  and  as  hoatliful  fis  New  York.  Land  can  be  had  twenty 
or  thirt}'  miles  back  imder  the  liomestead,  and  mainly  of  good 
quality,  for  live  dollars,  wliile  improved  farms  can  be  had  for  ten  to 
twenty-five  dollars  an  acre.  "We  will  have  a  railroad  in  about  two 
years.  "We  are  just  completing  a  $15,000  school  house.  Good  openings 
for  all  classes  of  laborers,  mechanics,  professional  men,  and  tradesmen. 

Deep-Planted  Apple  Trees. 

Mr.  X)aniel  Cornell,  Buckingham,  Iowa. — In  18G1  I  planted 
twelve  apple  trees  in  my  garden,  twenty  inches  from  the  surface. 
They  are  four  years  old,  and  although  they  havegi'own  well  they  have 
never  blossomed,  and  there  is  no  prospect  that  they  ever  will.  My 
neighbor  planted  many  of  the  same  kind,  and  his  have  borne  for 
three  years.     Did  I  plant  too  deep,  and  what  can  I  do  ? 

Mr.  N.  C.  Meeker. — We  should  say  too  deep.  Banking  up  trees 
has  a  tendency  to  make  them  throw  out  surfoce  roots,  but  whether 
this  would  Ije  a  remedy  we  do  not  know.  Surface  roots  are  indis- 
pensable for  the  production  of  fruit,  and  in  the  course  of  time  they 
will  grow,  or  the  tree  will  die.  Meanwhile,  cultivation  must  ]iot  be 
so  high  as  continually  to  produce  soft  wood.  If  wood  does  not  have 
a  chance  to  harden  late  in  the  summer,  fruit  buds  will  not  set.  There 
was  an  apple  tree  back  of  our  own  door  which  received  a  good  deal 
of  wash,  and  there  was  considerable  filling  of  what  was  fii'st  quality 
manure  from  the  kitchen.  Said  tree  would  not  bear,  but  it  grew 
amazingly ;  finally  it  was  slit  through  the  bark  of  the  trunk  and 
limbs,  and  the  bark  split  open ;  after  that,  there  never  was  a  tree  in 
this  world  which  did  better.  On  that  Dongala  farm  we  had  a  tree 
in  the  garden  planted  near  where  the  previous  settlers  had  manured 
the  ground,  and  there  was  a  great  growth,  but  no  fruit  until  the  bark 
was  slit,  when  it  began  to  bear,  doing  better  each  year.  However, 
the  apples  not  much,  although  the  tree  came  from  Rochester.  The 
truth  is,  high  living  is  unfavorable  for  man  or  beast. 

Nutkevient  of  Grasses. 

Mr.  J.  M.  Breed,  Big  Flats,  Chemung  county,  N.  Y. — Are  the 
nutritive  .qualities  of  grass  materially  aliected  by  different  degrees  of 
fertility  of  the  soil  that  produces  the  grass  ?  Or,  to  give  the  question 
a  little  different  form,  suppose  two  fields,  the  soil  of  each  by  nature 
as  similar  as  may  be,   but   one   of  them   by  manuring   and   culture 


Proceedings  of  the  Farmers'  Clvb.  437 

rendered  so  fertile  as  to  produce  from  two  to  tliree  tons  of  liay  per 
acre ;  the  other,  by  neglect,  so  sterile  as  to  produce  only  from  half  a 
ton  to  one  ton  of  hay  per  acre  (the  kinds  of  grasses  in  each  field  the 
same,  say  half  and  half  each  of  timothy  and  clover),  which  would  be 
most  valuable,  a  ton  of  hay  grown  on  the  fertile,  or  on  the  sterile  field  ? 
Mr,  ]^.  C,  Meeker. — This  is  an  important  question,  and  will  bear 
much  discussion.  I  hope  some  of  our  farmers  who  think  on  such 
subjects  will  report  their  ex]3erience. 

Samples  of  Wheat. 
Mr.  George  Deitz,  Chambersburg,  Pa.,  exhibited  a  fine  collection 
of  seed  wheat,  forty  varieties,  arranged  under  glass,  which  attracted 
considerable  attention. 

Device  for  "Washing  Potatoes. 

Mr.  O.  H.  Cooke,  of  Morrisville,  Vt.,  showed  a  neat  little  device 
for  washing  potatoes.  It  will  fit  any  common  water  pail,  and  sells 
without  the  pail  for  twenty-five  cents.  By  turning  a  crank,  the 
potatoes  are  rubbed  against  each  other  in  the  water,  and  made  clean 
without  wetting  the  hands. 

Mr,  J.  A.  Whitney  thought  it  a  good  invention,  saving  labor,  and 
doing  the  work  well,  which  is  more  than  many  hired  girls  do.  When 
potatoes  are  fed  to  stock,  this  invention  might  be  applied,  for  it  is  not 
necessary  that  cattle  should  eat  dirt. 

It  was  generally  commended  by  the  club. 

Small  Fkuit  Ckate  and  Basket, 

Mr.  J.  K.  Parr,  Marlboro,  N.  Y. — The  crate  had  a  new  hiijge  and 
fastening  really  meritorious.  The  baskets  were  so  made  that  all  the 
outside  splints  ran  up  and  down,  and  they  were  neat  and  durable. 

Mr.  Solon  Robinson  said  it  was  good,  but  not  cheap  enough.  Men 
wont  pay  three  cents  for  this  basket  when  they  can  get  one  about 
as  good  for  two.  His  crate  or  box  for  holding  berry  baskets  is  good, 
and  has  some  ideas  worthy  of  general  adoption. 

Mr.  A.  S.  Fuller. — Bound  baskets  are  the  best.     I  prefer  the 

Beecher  basket. 

Adjourned, 
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December  1,  1868. 

Mr.  Nathan  C.  Ely  in  the  cliaiv  ;  Mr.  John  W.  Chambebs,  Secretary. 

Rhode  Island  Sweet  Cokn. 

Mr.  J.  B.  Olcott,  Bucldand,  Hartford  county,  Conn. — I  propose  to 
venture  my  Rhode  Island  sweet  corn  in  tlie  market,  and  would  be 
glad  of  the  good  wishes  of  the  Farmers'  Club.  Out  of  twenty-nine 
kinds  which  I  bought  and  planted  last  spring,  I  foimd  none  with  so 
many  good  points  as  the  sort  I  have  sent  you  for  distribution  several 
years.  I  do  not  vaunt  on  its  earliness,  but  this  year  it  came  to  the 
table  ten  weeks  after  planting,  June  6.  Of  course,  this  was  on  warm 
land  and  the  season  was  imcommonly  rainy.  Until  lately,  my 
judgment  has  been  entirely  disinterested,  but  I  have  abundant  testi- 
mony to  conlirm  my  high  opinion  of  it.  I  shall  send  it  out  through 
the  mail  at  fifty  cents,  for  enough  for  fifty  hills.  If  there  is  any 
better  sort  I  will  help  bring  it  out  and  will  furnish  $100  premium,  if 
the  club  will  take  upon  themselves  the  trouble  of  awarding  it. 

The  Chair. — This  gentleman  sent  three  barrels  of  his  corn  to  the 
club  in  years  past,  for  distribution,  and  he  deserves  our  thanks. 

Mr.  N.  C.  Meeker. — I  do  not  know  Mr.  Olcott  personally,  nor  am 
I  acquainted  v\'ith  his  corn,  but  while  living  in  Illinois  I  had  some 
correspondence  with  him,  and  I  jndge  him  a  public  spirited  man. 
He  wrote  about  grasses,  and  expressed  a.  great  desire  to  know  the 
diiference  between  June  and  blue  grass,  2>oa  j»>/Y'fc??,<i'«  and  2>oa 
co'inpretisa^  concerning  Avhich  the  Kentucky  people  are  undecided,  and 
botanists  give  little  light.  He  proposed  that  sod  of  the  two  kinds  be 
sent  to  the  American  Institute  from  various  parts  of  the  country,  to 
be  rooted  when  they  could  be  subject  to  comparison,  and  a  final 
decision  of  the  question  be  reached,  but  I  believe  nothing  came  of  it. 
I  would  move  a  vote  of  thanks  to  Mr.  Olcott,  and  that  the  club 
recommend  his  corn  as  a  valuable  variety.     Carried. 

Dr.  Israel  Jarvis. —  Some  people  will  probably  be  disappointed 
because  corn  changes  with  the  climate. 

Mr,  W.  S.  Carpenter. — I  have  found  the  best  sweet  corn  to  be 
"  Stowell's  evergreen."  Its  ears  are  very  long,  and  it  produces 
better  than  any  other.  But  as  it  comes  very  late  the  seed  is  difficult 
to  be  obtained.  If  I  were  confined  to  two  varieties  of  sweet  corn  I 
Would  alwavs  wish  one  of  them  to  be  Stowell's. 
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Remedy  for  Potato  E-ot. 

Mr.  B.  L.  Lounsbuiy  read  a  paper  on  a  patented  preparation  by  Mr, 
Reed,  which,  from  certificates,  conveyed  the  idea  that  there  need  be 
no  difficnlty  in  growing  potatoes. 

Mr.  X.  C.  Meeker. — This  is  so  far  from  beino;  new  that  it  was 
bronght  np  beftjre  the  clnb  more  than  a  year  ago,  and  not  much 
attention  was  paid  to  it.  Tlie  time  to  consider  it  is  the  spring,  when 
some  of  the  preparation  should  be  given  to  a  committee  that  they 
may  report  upon  it.  If  we  are  to  say  anything  in  regard  to  it,  we 
should  first  know  something  about  it. 

The  Chair. — I  will  name  Dr.  Hexamer,  Mr.  Thompson,  and  Mr. 
Carpenter,  to  whom  the  inventor  can  present  some  of  his  compound, 
if  he  chooses,  and  we  will  have  a  report. 

Mr.  Wm.  Lawton. — I  do  not  believe  that  the  potato  rot  is  in  the 
tubers  at  all ;  nor  do  I  believe  that  anybody  knows  what  causes  it. 

Deep  Plowing. 

Mr.  Horace  Greeley  read  the  following  paper : 

Many  controversies  result  from  imperfect  definitions.  The  same 
words,  the  same  phrases,  convey  diflerent  ideas  to  the  rival  disputants. 
Let  me  begin,  then,  by  making  myself  clearly  understood.  To  save 
time,  I  will  define  by  negation  or  exclusion,  as  follows : 

All  soils  do  not  require ^^loiving  to  the  same  depth  ',   because 

1.  A  large  portion  of  the  earth's  surface  should  never  be  plowed  at 
all.  jSTo  wet  lands  should  be  plowed  until  thoroughly,  permanently 
drained ;  plowing  them  while  still  wet,  or  certain  to  become  so  after 
rains,  is  throwino;  labor  awav.  A  very  laro-e  area,  consistino-  of 
swamps,  marshes,  bogs,  fens,  sea,  hike,  river  and  brook  mai'gins  or 
intervales  frequently  submerged  or  sudden,  should  never  be  plowed 
until  drained  or  embanked. 

2.  Then  a  great  proportion  of  tlie  rocky  hillsides  or  crests,  which 
consist  mainly  of  rocks  thinly  covered  by  and  often  protruding  through 
the  soil,  should  never  be  plowed,  but  should  be  kept  always  in  forest, 
from  which  timber  is  taken  from  time  to  time,  but  never  to  such 
extent  as  to  reveal  its  ruggedness.  Westcliester  county  alone  has 
thousands  of  acres,  now  denuded  and  devoted  to  grazing,  which 
should  never  have  been  cleared.  Cut  ofl:'  the  timber  if  you  are  not 
content  with  cutting  out,  but  keep  such  rough  land  always  in  wood. 
Its  cultivation  can  never  pay  ;  its  grass  is  burnt  up  by  a  sultry  week  ; 
while  stripping  it  of  timber  tends  to  render  our  springs  and  streams. 
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scanty  and  capricious.  There  is  nothing  worse  in  our  rural  economy 
than  this  uncovering  of  rocky  steeps  that  ought  to  remain  timbered 
evermore. 

3.  There  are,  moreover,  lands  too  sterile  to  be  cultivated  with  profit, 
at  least  while  so  much  good  land  lies  idle  and  useless.  These  lands 
are  often  level  enough,  and  not  too  stony ;  but  it  will  cost  more  to 
bring  them  to  a  proper  state  of  fertility  than  they  will  then  be  worth. 
Some  of  these  might  be,  and  probably  ought  forthwith  to  be,  sowed 
with  nuts  and  tree-seeds,  and  so  covered  with  timber;  probably  the 
plow  might  be  advantageously  used  in  the  process ;  but  it  would  be 
unwise  to  subject  them  to  other  culture  for  ages  yet,  if  ever. 

4.  Then  there  are  lands  which  have  a  good  though  shallow  surface- 
soil,  but  covering  a  poisonous  subsoil,  which  must  not  be  disturbed. 
Professor  Mapes  found  such  a  tract  in  west  Jersey,  where  a  stratum 
of  sulphate  of  iron  (copperas)  lay  but  eight  inches  below  the  surface. 
To  plow  into  this,  and  mix  it  with  the  surface-soil,  arrested  vege- 
tation altogether. 

5.  And  again  :  There  are  soils,  mainlj-  alluvial,  at  once  so  mellow 
and  so  fertile  that  the  roots  of  the  cereals,  and  of  most  plants,  will 
permeate  and  draw  sustenance  from  them  though  they  are  never  dis- 
turbed by  the  plow.  I  presume  the  annually  flooded  intervale  of  the 
ISTile  is  of  this  class.  I  judge  that  the  valley  south  of  Marysville, 
California,  annually  covered  man^-'feet  deep  by  the  turbid  floods  of 
the  Yuba,  Feather,  and  American  rivers,  is  much  the  same.  There 
are  portions  of  the  intervale  of  the  Illinois  where  the  muck  is  sixteen 
feet  deep,  very  loose  and  rich.  I  was  told  in  California  that  the  grape, 
though  it  had  to  be  watered  sparingly  during  its  first  two  summers, 
needed  no  irrigation  thereafter  in  the  valleys  of  that  State,  though 
they  are  dried  up  in  summer  to  a  depth  of  several  feet.  The  roots 
strike  down  through  the  rich  loam  below  till  they  find  moisture  that 
they  can  appropriate  and  thrive  upon.  I  judge  that  the  valley  of 
the  Sacramento  and  its  main  tributaries  is  often  parched  to  a  depth 
of  four  or  five  feet. 

I  have  thus  fully  conceded  that  deep  i)lowing  is  not  everywhere  - 
requisite.     Now  let  me  show  where  and  why  it  is  needed  : 

1.  It  has  been  abundantly  demonstrated  here  that  the  roots  of 
plants  are  often  found  at  a  distance  of  several  feet  from  the  stem. 
Any  of  us  may  have  seen  that  this  is  as  true  of  Indian  corn  as  of 
Canada  thistles;  with  a  microscope  and  due  patience,  the 'roots  of 
wheat  may  be  traced  from  four  to  six  feet.     Of  course,  these  roots 
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seek  nonrisliment  and  find  it.  Nature,  in  the  broad  vievc,  makes  no 
abortive,  at  least  no  wanton,  effort.  Roots  wander  in  search  of  food 
not  otherwise  to  be  found. 

2.  Our  snbsoils  are  generally]  compact  and  repellent.  Wherever  a 
ditcher  would  naturally  use  a  pick,  there  few  roots  can  make  their 
way,  except  very  slowly  and  by  wasting  effort.  Few  or  no  cereals  or 
edible  roots  can  feed  and  flourish  on  the  penetration  of  such  subsoils. 
And,  while  our  sands  and  looser  gravels  are  more  easily  traversed, 
they  seldom  contain  the  plant  food  whereof  the  roots  are  in  search. 
They  either  remain  unpenetrated,  or  the  effort  is  unrewarded  by  any 
gain  of  nutrition  to  the  plant. 

3.  Our  summers  and  autumns  are  often  persistently  hot  and  dry. 
The  continuously  torrid  suns,  which,  this  year,  destroyed  half  the 
later  crops  of  Europe,  are  here  encountered  as  often  as  every  third 
year.  Drouth  is  one  of  the  foremost  causes  of  the  failure  of  our 
crops.  Our  ancestors  mainly  migrated  hither  from  the  British  isles, 
from  Holland,  and  the  coasts  of  northern  and  western  Europe,  where 
humidity  is  the  rule,  protracted  drouth  the  exception.  Sixteen 
inches  of  soil  in  our  climate  is  hardly  equal,  as  an  antidote  to 
drouth,  to  six  inches  in  Ireland  or  Holland.  And  yet  the  best  farm- 
ers of  those  countries  agree  in  commending  deeper  plowing. 

4.  "What  we  advocate  is  not  the  burying  of  the  vegetable  mold  or 
natural  surface-soil  under  several  inches  of  cold,  lifeless  clay,  sand,  or 
o;ravel.  If  the  subsoil  is  not  to  be  enriched,  it  mav  better  remain 
the  subsoil ;  but  that  does  not  prove  that  it  ought  not  to  be  lifted, 
stirred,  aerated,  pulverized.  The  right  thing  to  do  is  to  enrich  as 
well  as  mellow  and  aerate  the  entire  soil  to  a  depth  of  fully  eighteen 
inches ;  though  twelve  may  answer,  as  a  beginning.  Use  a  Michigan 
or  a  subsoil  plow,  if  you  will,  and  keep  the  various  strata  where 
nature  placed  them  ;  but  give  your  plants,  like  your  cattle,  a  chance 
to  reach  food  and  drink  at  all  times.  Let  down  the  bars  that  would 
keep  them  from  the  life-giving  springs. 

5.  Plants  look  to  the  soil  for  1,  anchorage ;  2,  moisture ;  3,  most 
of  their  food.  If  they  cannot  find  these  more  certainly  and  m-ore 
abundantly  in  twelve  to  eighteen  inches  of  soil  than  in  six,  then  rea- 
son is  a  fool,  mathematics  a  conjectural  science,  and  a  farmer  should 
prefer  a  balance  in  bank  to  his  credit  of  $600  to  one  of  $1,800. 

6.  We  are  told  that  roots  prefer  to  run  near  the  surface,  loving 
the  warmth  of  the  sun.  Let  them  run  there,  then  ;  we  do  not  hinder 
them.     Make  the  soil  rich  as  well  as  deep,  and  let  them  run  near  the 
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surface  for  warmth,  or  descend  for  moisture,  or  both,  as  they  shall 
see  tit.  We  proffer  tliein  freedom  of  choice.  If  a  wet  season 
attracts  them  to  the  surface,  a  dry  one  must  constrain  them  to  dive 
for  moisture.  It  is  our  duty  to  provide  that  they  may  flourish,  how- 
ever waj'ward  tlie  season. 

1.  I  have  a  steep  hillside,  which  I  choose  to  cultivate,  the  soil 
being  M^arm  and  kind.  Plow  this  six  inches  deep,  and  the  first  hard 
shower  sweeps  its  soil  by  cart-loads  into  the  brook  below,  where  it  is 
useless.  Plow  it  twice  ts  deep,  and  not  a  peck  of  soil  will  be  flooded 
off  in  a  lifetime. 

8.  In  a  wet  season  deep  plowing  does,  at  the  worst,  no  harm ; 
in  a  dry  season,  it  doubles  the  crop. 

9.  Unless  a  small  army  is  more  effective  than  a  large  one ;  an 
empty  pocket-book  better  than  a  full  one ;  a  lean  crop  preferable  to 
a  large  one,  then  a  deep  soil  must  be  more  productive  than  a  shallow 
one. 

Mr.  S.  E.  Todd. — I  am  M^ell  pleased  with  this  paper,  for  it  tells 
something  which  we  all  wish  to  know,  and  I  tliink  it  will  be  consid- 
ered the  most  valuable  paper  ever  presented  to  this  club. 

Some  discussion  followed  on  minor  points,  when  Dr.  Trimble 
announced  that  he  had  something  further  to  offer  on  shallow  plowing 
and  farming  in  Salem  county,  New  Jersey,  and  the  whole  subject 
was  deferred  for  three  weeks.  The  importance  of  a  right  under- 
standing of  the  whole  sul)ject  was  conceded,  and  it  is  now  proposed 
to  go  into  an  extended  investigation.  Members  ought  to  be  prepared 
with  facts. 

"Willow  Fences. 

Mr.  Ilines,  of  Patchogue,  L.  I.,  showed  some  curious  specimens  of 
fence  made  by  lashing  and  braiding  the  young  shoots  of  the  gray 
Avillow.  He  says  a  perfect  enclosure  can  be  made  in  three  years. 
The  cuttings  or  scions  are  planted  six  inches  apart  and  interlaced  as 
they  grow.     It  is  especially  convenient  for  swampy  grounds. 

Water-tight  Spouts  and  Water. 

Mr.  J.  C.  Stratton,  Woodland,  Wabash  count}',  Minnesota. — Can  I 
take  rough  boards,  nail  them  together,  and  make  a  trough  that  will 
be  water-tight  for  conveying  water  from  my  pump  to  the  house, 
twenty-six  rods  distant  ? 

Mr.  N.  C.  Meeker. — The  edges  of  such  a  trough  should  be  covered 
with  M'hite  lead  before  nailing.     A  better  trough  is  made  from  sap- 
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lings  six  inclies  in  diameter,  split  in  two.  If  one  is  able,  galvanized 
iron  pipe  run  from  the  Avell  into  the  house,  where  the  pump  should 
be  placed,  would  be  better,  though  there  might  be  some  difficulty  in 
bringing  water  so  far.  It  would  be  really  cheaper  to  dig  another 
well  close  to  the  house,  and  have  the  pipes  come  up  through  the  floor 
into  tlie  kitchen,  the  turns  being  made  with  cast  iron  elbows.  It  is 
worth  not  less  than  iifty  dollars  a  year  to  have  water  come  into  the 
kitchen,  and  every  farmer  who  has  not  such  an  arrangement,  ought 
to  sit  on  the  bars  half  an  hour  every  day  and  think  about  it.  Of  the 
new  kind  of  wells  made  by  driving  down  pipe,  this  reporter  will  give 
particular  information  when  he  gets  through  with  the  one  now  under 
way. 

The  Gamgee  Peocess. 

Mr.  C.  "W.  Brinsmade,  of  Litchfield,  Ohio,  asks  about  it,  and  is 
answered  by 

Mr.  J.  B.  Lyman. — The  method  of  Professor  Gamgee  was  inven- 
ted by  his  brother,  Dr.  Arthur  Gamgee,  of  Edinburgh,  a  thorough 
chemist.  It  has  been  patented  in  England  and  the  United  States. 
The  process  consists  in  placing  the  meat,  as  soon  as  the  animal  heat 
is  expelled,  in  a  close  chamber  or  cylinder  from  wliidi  the  air  has 
been  pumped.  Then  carbonic  acid  gas  is  admitted,  and  the  meat 
remains  many  hours  thus  immersed.  A  very  little  sulphur,  in  a  gase- 
ous form,  is  also  admitted.  The  action  of  these  gases  is  to  penetrate 
the  meat,  even  to  the  bone,  and  so  fix  the  ammonia  and  other  vola- 
tile parts  that  decay  w^ill  not  comn^ence  for  weeks  and  months.  The 
flesk  is  not  changed  in  taste  or  appearance. 

Adjourned. 


December  8,    1868. 

Ml".  Nathan  C.  Ely  in  the  chair;  Mr.  John  W.  Chambers,  Secretary. 

Early  Potatoes. 

Mr.  E.  McConnell,  of  New  Castle,  Pa. — Jhe  seedling  potato  lie 
exhibited  is  from  the  Buckeye,  and  comes  to  the  table  two  weeks 
earlier  than  the  Early  Rose. 

Mr.  W.  S.  Carpenter.  —  I  have  been  making  experiments  with 
varieties  of  the  potato  for  many  years,  and  have  found  but  very  tew 
of  the  new  sorts  worth  much.  They  have  some  one  merit,  but  lack 
the  quality  of  keeping  well,  or  they  are  not  productive,  or  their  table 
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quality  is  low.  The  onh*  new  potato  of  great  merit  is,  in  my  opinion, 
the  Early  Rose.  It  is  unsurpassed,  and,  so  far  as  my  experience  goes, 
unequaled, 

Mr.  "Wm.  Lawton. — The  table  qualities  of  a  potato  are  for  me  a 
matter  of  the  first  importance.  I  })lanted  this  year  three  varieties, 
the  Early  Goodrich,  the  Harrison,  and  the  White  Mercer.  The  Harrison 
produces  Unely,  hut  for  the  table  I  would  rather  have  two  bushels  of 
the  White  Mercer  than  four  of  the  Harrison.  For  eating,  I  know  of 
110  potato  equal  to  the  White  Mercer. 

Mr.  O.  C.  Wait,  West  Georgia,  Vt.,  exhibited  some  of  the  Early 
Rose  o-rowinsi;  on  the  stems. 

Sowing  Baelet. 

Mr.  E,  Truxton,  of  Lincoln  county,  Ohio,  asks  the  club  when  he 
should  sow  barley. 

Dr.  Isaac  P.  Trimble. — There  was  an  old  rule  in  Pennsylvania 
when  I  was  a  boy,  to  sow  as  early  as  possible,  when  first  the  frost  is 
out  of  the  ground. 

Mr.  W.  S.  Carpenter. — That  depends  on  the  variety.  It  is  well,  of 
course,  for  spring  barley  to  be  sown  early,  but  I  prefer  winter  barley  ; 
it  is  surer  and  yields  better.  I  sow  my  barley  as  near  the  20th  of 
September  as  the  weather  will  allow. 

Mr.  J.  B.  Lyman. — When  do  you  sow  fall  barley  ? 
■  Mr.  W.  S.  Carpenter.— On  the  20th  of  September. 

Removal  of  Iron  Stains  from  Granite. 

Mr.  Thomas  Young,  Philadelphia,  Pa.,  has  a  granite  front  that  has 
been  deeply  stained  with  iron  rust ;  he  writes  asking  the  chemical 
men  of  the  club  what  he  shall  do  about  it.  He  has  used  sundry  acids 
with  but  indifferent  success. 

Mr.  James  A.  Whitney. — The  iron  rust  should  be  eaten  out  with 
several  washings  of  oxalic  acid,  and  this  removed  Avitli  water.  Then 
coat  the  surface  with  h3'drated  silicate  of  potash,  commonly  called 
liquid  glass.  This  will  effectually  fill  the  pores  and  coat  the  face  of 
the  stone. 

When  Lime  siiould  be  Applied. 

A  gentleman  from  Essex  county,  Kew  Jersey,  writes : 
"  Will  some  of  the  gentlemen  in  attendance  at  the  next  meeting  of 
the  Faruiers'  Club  be  so  good  as  to  give  their  advice  of  the  best  time 
and  uK^de  of  applying  lime  to  the  soil  ?     Will  it  answer  to  spread  it 
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on  tlie  ground  recently  plowed,  and  wliicli  is  now  frozen  bard,  or,  on 
unplowed  sod  or  corn  gronnd  while  they  are  frozen  during  the  win- 
ter, and  perhaps  covered  with  snow  ?  The  lime  has  to  be  drawn  by 
teams  some  ten  miles,  which  can  only  be  done  during  the  leisure  of 
winter,  and  if  it  can  be  thrown  directlj"  on  the  land,  witliout  loss  of 
any  of  its  properties,  it  will  be  a  great  convenience. 

"  Tlie  gronnd  is  part  shelly  stone,  with  but  thin  soil  on  it,  and  part 
clay.     A  portion  lays  on  a  sidehill." 

Chair. — As  a  rule  we  do  not  discuss- anonymous  letters,  but  as  the 
subject  is  one  of  much  importance,  and  true  modesty  may  have 
induced  the  gentleman  to  withhold  his  name,  perhaps  some  member 
will  give  his  experience  on  the  winter  application  of  lime. 

Mr.  William  Lawton. — Perliaps  the  subject  is  worthy  our  regard  if 
the  writer  is  irregular  in  his  approach.  I  do  not  know  as  much  as 
some  al)out  lime,  but  my  experience  is  decidedly  in  favor  of  putting 
it  on  in  winter.  It  is  a  singular  fact  that  cold  water  dissolves  lime 
better  than  warm.  The  best  season  for  getting  a  solution  of  lime 
into  the  soil  is  during  the  cold  spring  rains,  and  Avhen  the  winter 
snows  melt.  It  takes  TOO  parts  of  cold  water  to  dissolve  one  of  lime. 
Hence  we  must  have  the  lime  at  the  surface  at  the  time  of  the 
greatest  rainfall.  It  is  better  to  spread  it  on  a  frozen  surface,  because 
it  will  become  dissolved  before  it  sinks  into  the  soil. 
• 

Combing  Wool. 

Mr.  AV.  M.  Brown,  Paris,  Ontario  county,  Canada,  writes :  "  Tliere 
appears  to  be  cpiite  a  disposition  on  the  part  of  the  Americans  to 
engage  in  the  production  of  combing  wool,  as  there  has  been  an 
unusual  export  demand  for  long  avooI  sheep  west,  into  Michigan, 
Indiana,  and  Illinois.  This  enterprise  is  an  exhibition  of  the  princi- 
ple of  political  economy,  and  also  the  wisdom  of  a  protective  policy. 
We  sball  be  disappointed  if  the  west  in  a  short  time  is  not  producing 
a  supply  of  this  class  of  wool  equal  to  the  present  demand.  But  tlie 
demand  is  destined  to  increase  with  the  advance  and  extended 
production  of  delaine  goods,  and  it  is  an  act  of  economy  for  the 
farmers  to  anticipate  this  want  and  be  ready  to  supply  it. 
Tiie  growth  of  combing  wool  in  England  is  more  the  result  of  tlie 
high  price  of  mutton  than  the  price  of  wool,  the  production  of  wool 
being  a  result  of  tlie  great  demand  and  paying  prices  for  mutton 
sheep.  This  is  the  reason  why  w^ool  is  cheap  in  England,  the  clip 
being  of  secondary  importance.     The   United  Kingdom,   England, 
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Ireland  and  Scotland  contained  in  1865-6,  25,700,000  sheep,  their 
total  number  of  square  miles  being  115,686 ;  less  by  11,000 
than  Illinois  and  Missouri.  Tlie  onlj  remedy  for  cheap  wool  and 
mutton  is  for  farmers  to  form  joint  stock  companies,  and  establish 
woolen  factories,  manufacture  their  own  cloths,  and  thereby  make  an 
effort  to  consume  their  mutton  at  home  on  the  prairies,  instead  of 
paying  freight  and  commission  on  their  stock  east  and  paying  a  heavy 
commission  and  transportation  on  their  manufactured  goods.  Estab- 
lish a  factory  or  two  in  every  'County,  sliares  of  $100  each  or  more, 
according  to  the  capitalists  of  the  section.  There  would  be  very 
little  casli  recpiired  to  run  the  establishment,  as  the  farmers  could 
raise  their  own  wool,  and  in  return  could  become  good  customers, 
and  defy  opposition,  as  self-interest  would  'induce  them  to  consume 
the  product  of  their  own  manufactures.  There  are  strong  induce- 
ments to  a  move  of  tliis  kind,  a  high  tariff,  cheap  wool,  cheap  mutton, 
low  price  of  breadstufis,  and  high  priced  woolen  goods.  There  was 
an  argument  used  recently  by  one  of  our  largest  woolen  manufacturers 
in  Canada  against  a  high  tariff.  It  w^as  that  such  a  tariff  gave 
inducements  to  every  one  to  engage  in  manufactures,  and  the  conse- 
cpience  was  a  sti'ong  home  competition,  which  reduced  the  profits.  He 
was  in  favor  of  low  tariff.  Tlien  onlv  large  capitalists  could  engage  in 
the  business  and  make  a  profit.  We  are  in  the  hands  of  large  manu- 
facturers in  Canada,  and  have  been  for  a  long  time,  but  the  sun  will 
rise  even  here  after  awhile." 

Mr.  J.  B.  Lyman. — Our  friend  from  Canada  is  somewliat  in  error 
in  supposing  that  the  establisliment  of  factories  in  cert^iin  localities 
will  do  much  to  regulate  the  wool  market.  It  would  have  been  true 
thirty  years  ago.  But  steam  has  done  mucli  to  cliange  all  tliat.  As 
a  rule,  fine  wools  will  be  produced  on  remote  and  cheap  lands,  while 
rich  sections,  near  cities  and  railroads,  will  do  better  witli  slieep, 
whose  mutton  has  fine  flavor,  which  fatten  easily,  and  yield  an  inferior 
fleece.  Manufactories  will  no  longer  go  where  the  raw  material  is 
produced,  and  it  will  be  of  little  use  for  farmers  to  unite  in  an  effort 
to  establish  little  woolen  mills  in  order  to  coerce  large  cai)italists. 
In  such  a  contest  the  few  rich  men  will  outwit  the  many  operating 
with'small  sums.  In  Ontario  county  the  true  polic}^  will  be  to  pro- 
duce mutton,  and  leave  fineness  of  fleece  to  remoter  regions. 

^  Hops  and  Hop-Poles. 

Mr.  Warren  Ferris,  East  Worcester,  Otsego  county,  N.  Y.,  writes 
about  the  hop,  and  recommends  the  plan  or  patent  of  Olindorf  for 
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training  the  vines.  One  pole  to  the  hill,  he  says,  is  my  mode  of 
training,  and  no  twine,  with  two  vines  to  the  pole.  That  gives  air 
and  sun  to  the  hops.  Thick  foliage,  wet  weather,  a  sheltered  position, 
and  barn-yard  manures,  bring  lice  and  blue-mould  to  hops.  You 
want  to  give  all  the  air  and  sunshine  possible.  Olindorfs  plan  does 
this. 

Mr.  James  A.  Whitney. — Mr.  Chairman :  Twenty  or  thirty  years 
ago  hop-poles  were  plenty  and  comparatively  cheap  in  the  section 
mentioned,  but  within  a  few  years  past  poles  have  become  very 
expensive,  and  twine  is  extensively  used  as  a  substitute.  The  Collins' 
yard  was  one  of  the  very  first  twine,  and  very  good  crops  have  been 
grown  with  it.  The  notion  that  it  harbors  the  vermin  is  not  in 
accordance  with  my  own-  experience,  for  some  of  the  best  hops  I  ever 
saw  were  on  strung  yards,  while  some  that  were  infested  with  lice 
the  worst  ^yere  on  the  old-fashioned  poles.  There  are  very  few  hop- 
growers  that  would  be  willing  to  get  along  with  but  one  pole  to  the 
hill. 

DfiEP  Plowing  in  Otsego. 

Mr.  Ferris  also  gives  his  experience  in  deep  plowing.  He  says: 
western  New  York  has  had  some  experience  in  winter  wdieat  and 
clover,  and  those  farmers  plow  deep  in  the  heat  of  the  summer  for  those 
crops.  I  have  dug  up  and  manured  red  clover  roots  over  four  feet 
long  that  grew  in  made  soil.  Two  years  ago  I  set  out  a  young 
orchard,  and  the  same  spring  seeded  it  to  timothy  and  clover.  The 
ground  had  been  plowed  five  inches  deep ;  but  around  the  trees  I 
spaded  the  soil  two  feet  to  give  the. young  trees  a  start.  Last  summer 
I  mowed  the  grass,  and  around  the  trees  where  it  had  been  worked 
to  a  depth  of  two  feet,  the  timothy  heads  were  twelve  inches  long — ■ 
straw  and  head  five''  feet — while  two  feet  distant  the  grass  was  not 
more  than  half  as  large.  The  subsoil  was  gravely  loam,  descending 
to  the  south.  I  find  I  can  make  an  almost  worn  out  soil  produce  a 
good  crop  of  potatoes  or  hops  by  deep  plowing.  He  goes  on  to  say 
that  late  plowing  is  bad,  and  such  work  should  be  done  only  in  mid- 
summer. 

Mr.  William  Lawton. — On  clay  lands  I  am  persuaded  that  foil 
plowing  is  not  only  safe,  but  a  manifest  advantage.  The  frost  is  a 
great  subduer  of  soils  ;  and  a  stiff  clay,  after  being  exposed  for  a  win- 
ter, is  greatly  improved. 

Mr.  James  A.  Whitney. — I  have,  wnthin  ten  miles  of  the  village  of 
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East  "Worcester,  plowed  a  light  upland  Icam  ten  inches  deep,  with 
first  rate  results.  Except  on  some  of  the  alluvial  Hats  along  Cherry 
Yalley  creek,  there  is  very  little  land  in  Otsego  county  but  would 
be  the  better  for  deep  tillage. 

Migration  Southward. 

Mr.  Alfred  B.  Zorega,  writes  the  club  a  long  letter  from  Loudon 
county,  Va.,  saying  that  the  club  is  wrong  in  discouraging  migra- 
tion south  except  by  colonies.  lie  says  that  what  Loudon  county  and 
a]l  Virginia  want  is  Yankee  enterprise  and  Yankee  ingenuity.  He 
was  a  Union  officer  in  the  war,  and  connnanded  a  gunboat,  has 
ever  and  in  all  companies  denounced  slavery,  but  finds  no  prejudice 
against  him  on  that  account,  and  no  disposition  to  refer  to  the  past. 

Dr.  J.  V.  C.  Smith.— I  know  this  gentleman  well.  He  has  wealth 
and  intelligence,  and  what  is  more  he  has  a  generous  heart.  He  will 
take  by  the  hand  all  northern  men  who  go  to  settle  near  him.  I  shall 
be  happy  to  give  letters  of  introduction  to  this  correspondent  to  any 
of  my  friends  who  propose  to  settle  in  that  part  of  Virginia. 

Mr.  N.  C.  Meeker.- — One  error  is  hinted  in  this  letter  from  Virginia, 
on  which  I  would  say  a  word.  He  concludes  that  Loudon  is  a  splendid 
grape  county  because  the  native  vines  are  very  large.  That  is  no  sign 
at  all.  As  a  general  thing  there  are  more  wild  grape  vines  in  valleys 
than  on  the  hills.  But  that  does  not  prove  that  vineyards  should  bo 
in  the  valleys.    A  big  vine  does  not  always  yield  a  superior  grape. 

Dr.  J.  E.  Snodgrass.— Loudon  was  of  old  one  of  the  best  counties 
of  Virginia.  A  great  many  Germans  and  Quakers  settled  there,  they 
were  anti-slavery,  and  tb.eir  part  of  the  county  was  the  best.  There 
is  much  rich,  strong  land  there.  But  I  think  the  gentleman  is  a  little 
in  error  about  the  temper  of  those  old  planters. 

Fine  Table  Grapes. 

Several  boxes  of  them  were  distributed  to  the  club  by  Mr.  C.  W. 
Idell,  of  West  Washington  Market.  The  best  were  Isabellas.  They 
cling  longer  to  the  cluster.  His  Catawbas  did  not  market  so  well  this 
year,  many  of  them  were  not  entirely  ripe. 

Dr.  Isaac  P.  Triml)le. —  Last  year  I  Avas  at  tlie  Knox  Vineyard, 
Pittsburg,  Pa.,  and  saw  tliirty  acres  covered  witli  a  erop  estimated  at 
160  tons.     They  were  mostly  Concords. 

Mr.  AV.  S.  Carpenter. — We  have  no  finer  grape  than  the  Catawba, 
if  it  ripens.  Those  from  Kelly's  Island  and  the  soutli  shore  of  Lake 
Erie  are  unecpialed  in  America. 
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American  CnAiiPAGifE. 

A  case  of  cliampagne  from  Brocton,  Chautauqua  county,  N.  Y., 
was  opened  and  given  out  by  J.  B.  Ljman.  A  committee  of  twelve 
was  appointed  and  instructed  to  test  each  a  quart  bottle  and  report 
next  week  upon  the  flavor  and  other  qualities  of  the  wine.  The  fol- ' 
lowing  paper  was  prepared  by  a  friend  of  the  gentleman  who  sends 
this  champagne,  and  read  by  Mr,  Lyman  : 

The  sample  of  wine  furnished  is  from  Messrs.  Ryckman,  Day  & 
Co.,  Brocton,  Chautauqua  county,  N,  T.  Brocton,  at  the  present 
time,  is  becoming  one  of  the  most  important  centers  of  grape  culture 
and  wine  manufacture  in  the  country.  It  is  situated  on  the  Buffalo 
and  Erie  road,  eight  miles  from  Dunkirk,  and  at  the  junction  of  the 
Buffalo,  Corry  and  Pittsburg  railroad.  The  first  vineyard  was 
planted  upon  the  shores  of  the  lake  in  that  region  forty-four  years 
ago,  with  a  few  Isabella  and  a  few  Catawba  vines,  and  the  original 
vines  are  still  in  successful  bearing.  The  uniform  success  which 
attended  the  raising  of  grapes  in  the  original  vineyard  led  others, 
twenty  years  since,  to  undertake  the  culture,  and  from  year  to  year 
the  amount  of  land  devoted  to  the  planting  of  \'ines  has  been 
increasing.  At  the  present  time,  -between  Fredonia  on  the  east  and 
"VYeitfield  on  the  west,  a  distance  of  fifteen  miles,  there  are  probably 
over  a  thousand  acres  of  vines  in  bearing,  and  as  much  more  planted 
which  will  be  in  bearing  in  a  year  or  two.  The  great  majority  of 
vineyards  are  planted  with  the  Isabella  grape.  The  Catawba  forms 
the  greater  portion  of  the  residue,  though  the  Delaware  has,  within, 
the  past  three  years,  been  extensively  planted,  and  now  the  lona  is 
becoming  a  marked  favorite  for  wine.  The  Clinton  is  also  increasing 
in  favor  every  year  by  reason  of  its  value  in  the  manufacture  of  red 
Avines.  The  success  which  attends  the  culture  of  the  grape  in  Chau- 
tauqua county  is  to  be  ascribed  to  the  proximity  of  the  vineyards  to 
the  lake,  the  atmosphere  of  which  makes  the  climate  more  equable, 
keeps  back  vegetation  in  the  spring  and  early  Irosts  in  the  fall,  so 
that  the  frost  seldom  interferes  with  the  maturing  of  the  fruit. 
The  manufacture  of  wine  at  Brocton  was  commenced  several 
years  since  by  the  Hon.  J.  B.  Fay,  and  was  successfully  pursued 
until  the  organization  of  the  Lake  Shore  Wine  Company,  which 
erected  large  buildings  and  cellars  for  the  manufacture  of  wine 
on  an  extensive  scale  and  succeeded  Mr.  Fay  in  his  operations. 
Messrs,   Ryckman,   Day   &   Co.,   are   the   lessees   of    fl^e  property 
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from  the  Lake  Shore  "Wine  Compaii}'^  and  have  continued  the  manu- 
facture. Tlie  cellars  of  the  company  have  a  capacity  for  storing  nearly 
200,000  gallons  of  wine,  and  the  amount  manufactured  so  far  has 
varied  from  15,000  to  30,000  gallons  annually.  The  varieties  manu- 
factured consist  of  three  brands  of  sparkling  Manes,  the  "  Honey- 
moon," the  "Diamond  "\V.edding,"  and  "  Sparkling  Catawba."  In  all 
these  varieties  the  juice  of  the  Isabella  forms  a  considerable  portion 
of  the  wine,  other  varieties  being  mixed  with  it  with  a  view  of  vary- 
ing the  flavors.  The  only  sugar  used  is  that  which  is  always  employed 
in  the  manufacture  of  sparkling  wines  to  evolve  the  carbonic  acid 
gas.  Of  the  other  varieties  they  manufacture  Still  Catawba,  Sweet 
Catawba,  Red  Clinton,  Still  Isabella,  Red  Isabella  and  Sweet  Isabella. 

The  present  year  they  have  also  considerable  wine  from  the  Dela- 
ware grape.  They  have  a  home  market  in  western  New  York,  Penn- 
sylvania and  Ohio  for  all  the  wine  they  have  thus  far  been  able  to 
manufacture,  but  are  making  preparations  to  enlarge  their  operations. 

The  average  consumption  of  grapes  in  wine-making  is  twelve 
pounds  to  a  gallon.  The  price  which  a  pint  of  this  wine  commands 
is  seventy-five  cents.  Thus  a  pound  of  grapes  made  into  wine,  with 
the  glass  containing  it,  brings  the  wine  maker  two  dollars.  For  lands 
and  climates  suited  to  grape  growing-,  what  other  crop  is  so  profitable  ? 

l^Ew  Mode  of  PREVENxmG  Decay  ts  Wood. 

The  preservation  of  farm  implements  was  discussed  at  length  in  a 
paper  read  by  a  gentleman  interested  in  a  valuable  discovery.  He 
says : 

There  is  probably  no  branch  of  industry  in  this  country  in  which, 
wealth,  enterprise,  and  genius  are  more  successfully  employed  than  in 
the  manufacture  of  agricultural  implements.  The  very  best  timber  is 
selected  for  this  purpose,  and  much  time  and  labor  expended  in  its 
preparation  ;  yet,  after  all,  the  wood  work  of  these  implements  lasts 
but  a  few  years ;  however  well  it  may  be  seasoned  by  the  ordinary 
process,  it  is  liable  to  destruction  by  dry  rot  and  powder  post.  Expo- 
sure to  the  alternations  of  temperature  and  moisture,  if  it  do  not 
produce  immediate  decay,  will  cause  checking  and  otherwise  des- 
troy the  vitality  and  elasticity,  and  thus  produce  brittleness  of  fibre. 

Indeed  the  strength  of  the  wood  is  not  unfrequently  impaired  in 
its  preparation  for  use.  By  many,  the  wood  is  soaked  in  water  prior 
to  drying ;  the  albumen  is  thus  dissolved,  and  by  the  application  of 
Jieat,  natural  o>*  artificial,  the  solution  is  driven  out ;  the  loss  of  the 
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albumen,  wliich  is  part  of  its  life  and  strength,  renders  the  wood 
more  porous  and  of  course  more  susceptible  to  the  absorption  of 
moisture.  There  are  also  many  manufacturers,  who,  unable  and 
unwilling;  to  wait  for  the  slow  process  of  desiccation  by  exposure  of 
tlieir  lumber  to  the  open  air  for  several  years,  resort  to  the  more 
speedy  method  of  Tcibi  drying.  They  place  their  green  wood  in  a 
chamber  and  subject  it  for  weeks  and  months  to  hot  air  or  super- 
heated steam.  This  is  but  one  mode  of  distillation,  driving  out  the 
life  and  strength  of  the  wood  at  every  step,  and  if  continued  will 
result  in  complete  destruction  of  the  fibre.  A  piece  of  charcoal  is  a 
specimen  of  wood  too  much  seasoned  by  the  kiln-drying  process. 
But  whether  dried  in  a  kiln  or  in  the  open  air,  wood  remains  porous, 
and  will  absorb  moisture,  and  hence  is  liable  to  shrink  and  swell 
according  to  its  exposm-e. 

There  is  a  mode  of  treatment,  however,  lately  brought  to  the 
attention  of  the  public,  whereby  green  wood,  fresh  from  the  forest, 
may  be  shaped  and  fitted,  and  in  a  few  hours  so  prepared  that  it  can 
be  used  in  the  manufacture  of  implements ;  this  is  a  recent  American 
invention  and  called  the  "  Robbins  process."  This  process  is  so  simple 
and  so  easy  of  application  that  it  deserves  a  brief  explanation.  The 
wood  to  be  treated  is  placed  in  an  iron  chamber ;  connected  with  this 
by  a  pipe  or  goose  neck  is  a  still,  supplied  with  coal  tar  and  under 
which  heat  is  applied  for  its  distillation.  At  from  250  to  300  degrees 
the  vapor  of  naphtha  is  generated,  which  passes  over  into  the  wood 
chamber.  This  hot  vapor  drives  the  air  out  of  the  chamber  and 
expels  the  moisture  from  the  wood.  It  coagulates  the  albumen 
of  the  sap,  as  the  white  of  an  egg  is  coagulated,  made  tough  and 
insoluble  by  the  action  of  boiling  water. 

The  air  driven  out,  the  moisture  expelled,  the  albumen  coagulated, 
and  the  pores  of  the  wood  thus  being  made  void  and  expanded,  the 
heat  under  the  still  is  increased  to  from  365  to  400  decrees.  At  this 
temperature  the  vapor  of  creosote  (or  carbolic  acid),  is  generated  and 
passes  into  the  chamber,  and  thus  the  wood  is  subjected  to  a  second 
bath,  in  an  element  so  subtile  that  it  becomes  thoroughly  permeated 
with  it,  Tliis  creosote  or  carbolic  acid  is  a  powerful  antiseptic,  and 
will  effectually  prevent  fermentation  or  putrefaction  of  the  albumen, 
or,  in  other  words,  prevent  dry  rot.  It  cures  the  wood,  as  a  ham  is 
(fared,  by  smoke ;  it  tans  it,  as  a  hide  is  tanned,  with  tannic 
acid.  But  merely  to  drive  out  the  moisture,  coagulate  the 
albumen,   and    supply  the   wood    with   an    antiseptic,    is  iipt   fvll 
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that  is  necessary  ;  the  fibre  must  also  be  protected.  By  increasing 
the  lieat  under  the  still  to  from  500  to  COO  degrees  the  vapors  of  the 
lieavy  tar  oils  are  carried  into  tlie  chamber,  and  the  wood  is  thus 
subjected  to  a  third  bath  in  the  vapor  of  oils.  This  condenses  in  the 
wood,  primes  it  thoroughly,  and  furnishes  to  the  fibrous  portion  of  it 
cora])lete  protection  against  the  moisture  of  the  atmosphere.  By 
this  treatment  the  wood  undergoes  no  change  in  shape  or  size,  and  is 
at  once  ready  to  be  fitted  and  applied  to  the  purposes  intended. 
There  is  as  much  put  into  the  wood  as  was  driven  out,  hence  it  does 
not  shrink,  and,  not  shrinking,  it  cannot  warp  or  check. 

Thus  the  wood  is  not  only  seasoned,  or  cured,  so  that  it  will  not 
shrink,  warp  or  check,  but  by  coagulating  the  albumen  and  filling 
the  pores  with  the  oil  (which  becomes  resinous  in  contact  with  the 
atmosphere)  the  wood  is  made  denser,  tougher,  and  stronger.  Upon 
actual  test,  it  has  been  shown  that  the  strength  of  white  pine,  for 
instance,  was  increased  thirty-seven  per  cent  by  the  treatment.  By 
this  process  the  wood  is  also  preserved  from  decay.  Decomposition 
in  either  animal  or  vegetable  substances  cannot  take  place  in  the 
presence  of  creosote.  The  wood  is  also  thoroughly  primed,  and  no 
paint  is  necessary  to  the  protection  of  the  fibre,  but  may  be  put  on 
merely  by  way  of  ornament.  In  such  case  less  oil  will  answer,  inas- 
much as  the  wood  is  "already  saturated  with  oil.  The  value  of  this 
process  in  the  treatment  of  Avood  used  in  agricultural  implements  is 
very  great,  but  not  to  be  compared  to  its  value  in  the  preparation  of 
fencing  materials,  especially  in  those  portions  of  the  country  where 
the  people  have  to  use  sawed  lumber  obtained  from  a  distance ; 
planks  and  'posts  prepared  by  the  "  Robbins  process,"  and  properly 
set,  will  last  for  centuries.  What  shall  be  said  of  the  value  of  this 
preservative  process,  in  its  application  to  buildings  ?  It  is  said 
that  the  dwellings  of  25,000,000  of  the  people  of  this  country 
are  chiefly  made  of  wood.  Nearly  all  the  outbuildings  upon  our 
farms  are  made  of  such  perishable  material,  especially  the  shingles 
so  generally  used  for  roofs.  No  reliable  estimate  can  ever  be  formed 
of  the  loss  l)y  decay  of  the  wood  used  in  dwellings,  out-buildings  and 
fences. '  Another  important  a])plication  of  this  invention  may  be 
made  by  horticulturists.  In  many  portions  of  the  country  the  grape 
is  extensively  cultivated,  and  an  immense  amount  of  lumber  is  used 
in  trellis  for  the  vines.  These  supports  rot  in  a  yerj  short  time, 
because  that  portion  which  is  not  inserted  in  the  ground  is  almost 
constantlv  shaded.     If  constructed  of  wood  treated  by  the  "  Robbins 
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process,"  they  will  not  only  not  decay,  but,  being  saturated  witli 
creosote,  they  will  have  the  effect  of  repelling  adl  insects.  But  there 
is  still  another  use  for  this  invention  of  Kobbins'  in  which  the  farmer 
is  deeply  interested.  The  effect  of  the  vapors  of  coal  tar  upon  the 
hubs  and  spokes  and  felloes  of  wheels  is  wonderful.  Timber  may  be 
cut  from  the  forest  on  one  day  and  on  the  next  turned  into  hubs  and 
spokes,  and  after  a  few  hours  of  treatment  can  be  fashioned  into  a 
wheel.  There  being  no  shrinking,  the  joints  will  all  fit.  The  spokes 
will  be  strengthened,  and-  the  hubs  will  never  shrink  or  swell,  and 
consequently  will  never  check  in  the  slightest.  The  farmers  cannot 
fail  to  appreciate  the  value  of  a  process  susceptible  of  such  universal 
application,  and  by  machinery,  simple  and  inexpensive,  which  will 
not  only  season  wood  and  lumber  in  a  few  hours,  but  also  give  it 
additional  strength,  and  at  the  same  time  prime  it  and  preserve  it 
from  mould  and  decay,  and  from  destruction  by  insects.  It  has  been 
suggested  by  a  practical  farmer  that,  as  carbolic  acid  destroys  the 
cause  of  putrification,  and  has  been  used  with  great  success  in  Eng- 
land, Belgium  and  Holland,  during  the  prevalence  of  cholera  and  of 
the  cattle  plague,  it  would  be  W'ell  to  have  all  the  wood  work  of 
stables  and  barns  saturated  with  this  substance. 

He  also  suggests  the  use  of  blocks  of  wood  similar  to  those  employed 
in  the  Mcholson  pavement,  for  laying  the  floors  of  stalls  for  cattle 
and  horses,  and  to  have  those  blocks  treated  by  the  "  Eobbin's  pro- 
cess," and  thoroughly  saturated  with  carbolic  acid.  This  substance 
would  not  only  preserve  the  flooring  thus  laid,  but  have  a  tendency 
to  keep  off'  diseases  and  drive  away  the  flies. 

Mr.  J.  B.  Lyman. — The  gentleman  has  made  the  operation  of  his 
process  quite  clear.  IIn"©  doubt  it  is  of  much  value  in  the  mechanic 
arts,  but  I  would  inquire  of  the  gentleman  just  how  the  farmer  is  to 
be  benefited  by  it. 

Reply. — A  chamber  and  retort  can  be  erected  at  a  cost  of  $600, 
which  would  do  all  the  wood  preserving  for  a  neighborhood.  The 
cost  of  treating  a  post  would  be  five  cents,  and  the  duration  of  the 
post  would  be  two  or  three  or  four  times  as  long.  Tools  thus  treated 
would  want  no  paint  and  require  no  care  or  housing.  Wagon  and 
cart  wdieels  would  never  check  or  rot,  and  shingles  thus  treated  would 
be  as  durable  as  slate,  and  very  much  cheaper  and  more  conveniently 
applied. 
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Desiccating  the  Sweet  Potato. 

Mr.  Jackson  Warner,  late  of  Natchez,  Miss.,  was  introduced  and 
showed  specimens  of  dried  sweet  potato,  reraarkaljly  wliite  and  liand- 
some.  They  may  be  dried  by  hot  air  or  snper-heated  steam.  They 
dry  up  to  one-third,  one  bushel  of  dry  coming  out  from  three  of  green 
potatoes  put  in.  The  roots  are  peeled  and  sliced  before  going  into 
the  kiln.  The  cost,  he  thinks,  would  not  be  over  two  cents  a  bushel ; 
and  may  be  landed  in  the  ISTew  York  market  for  five  dollars,  and 
allow  the  planter  a  fair  profit  on  his  crop.  The  cost  of  a  kiln  is  from 
fifty  dollars  to  $200,  according  to  size.  A  fifty  dollar  kiln  will 
dry  twelve  bushels  a  day.  The  temperature  necessary  is  from  150  to 
175  degrees,  Fxihrenheit.  Cool  air  is  admitted  at  intervals  to  repel 
the  moisture.  This  also  keeps  the  color  clear  and  good.  Cotton  is 
no  longer  king ;  btit  the  potato  may  be  when  the  planters  learn  how 
to  prepare  them  for  distant  markets. 

Mr.  James  A.  Whitney. — Mr.  Chairman,  I  consider  this  one  of  the 
most  important  subjects  that  has  been  brought  to  the  notice  of  tliis 
club  for  a  long  time  past.  The  desiccation  of  vegetables  has  been  a 
subject  of  experiment  for  a  number  of  years,  especially  in  England, 
and  for  army  and  na\'y  supply.  One  of  the  most  efiicient  processes 
was  employed  in  preparing  turnips,  carrots,  cabbages,  and  similar 
perishable  vegetables.  In  this  the  substances  were  fixst  deprived,  by 
drying,  of  about  seven  or  eight  per  cent  of  natural  moisture,  and  then 
subjected  to  enormous  pressure  by  hydraulic  power.  By  this  means 
many  hundred  weight  could  be  brought  within  the  space  of  a  cubic 
yard  ;  but  the  method  was  very  expensive,  owing  to  the  great  cost  of 
the  apparatus  required.  The  sweet  potato  can  be  dried  by  the  action  of 
hot  air  in  kilns  that  need  but  little  care  ;  and  if  the  immense  quanti- 
ties grown  in  the  South  can  be  converted  into  a  cheap  substitute  for 
flour  it  will  prove  a  blessing  to  the  thousands  who  inhabit  our  tene- 
ment houses,  for  no  greater  benefit  can  be  conferred  on  the  commu- 
nity than  to  make  bread  cheap.  I  think  it  quite  possible  that  other 
vegetables  might  be  prepared  in  the  same  manner  with  good  results. 
People  have  tried  to  desiccate  the  common  potato,  but  it  is  difticult  to 
keep  it  from  turning  black  in  drying.  I  hope  the  subject  of  preparing 
the  sweet  ]3otato  in  this  way  will  receive  the  attention  it  so  much 
deserves. 

Mr.  Solon  Eobinson. — This  process  is  evidently  of  great  value  to 
the  farmer ;  the  other,  as  clearly,  is  of  little  or  no  use  to  him.     Will 
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not  Mr.  Whitney  look  into  this  matter  and  prepare  a  paper  or  give  a 
verbal  report  of  his  investigation  ? 

Mr.  James  A.  Whitney. — I  will,  cheerfully,  if  I  may  be  allowed 
the  necessary  time  for  it.  I  have  a  number  of  important  analyses 
now  on  hand,  and  when  they  are  completed  will  take  up  the  sweet 
potato. 

A  Yalediotoet. 

Mr.  Solon  Kobinson. — Mr.  Chairman  and  Gentlemen  of  the  Far- 
mers' Club,  I  have  stepped  in  for  a  moment  to  say  that  for  a  number 
of  months  I  may  not  have  the  pleasure  of  meeting  with  you.  Life 
is  always  uncertain,  and  especially  so  when  one  has  reached  the  down- 
hill slope  of  a  laborious  career.  If  anything  will  prolong  my  years 
it  will  be  the  mellow  and  balmy  air  of  that  shore  to  which  I  go.  The 
climate  of  Florida  is,  /  hiow,  the  most  delightful  of  any  in  this 
country,  and  I  do  not  believe  it  is  surpassed  by  the  air  of  Italy,  or  of 
any  ocean  islands.  Though  distant  I  shall  often  think  of  you  ;  for  if 
there  is  any  act  or  service  in  my  life  in  which  I  have  taken  pleasure, 
it  is  in  watching  the  growth  of  this  organization.  Once  it  was  a 
sapling  not  so  thick  as  my  thumb ;  now  it  is  a  well-grown  oak. 

Mr.  W.  S.  Carpenter. — May  we  not  hope  to  hear  from  you  during 
your  sojourn  in  Florida  ? 

Mr.  Solon  Eobinson. — Yes,  gentlemen,  I  will  write  you,  and  report 
fully  the  attractions  and  advantages  of  that  region,  and  in  May  I  hope 
to  be  with  you  again. 

Peaches  in  Noetheen  Michigan. 

Mr.  E.  P.  Avery,  of  Old  Mission,  Grand  Traverse,  writes  that  in 
his  region  peaches  have  been  grown  with  success  along  the  lake  shore 
for  twelve  years  past,  the  climate  being  so  mild  that  dahlias  were  in 
bloom  on  the  second  day  of  November.  He  does  not  think,  however, 
that  any  but  the  more  hardy  kinds  of  fruits  could  be  raised  at  a  distance 
of  twenty  miles  from  the  shore. 

Mr.  N.  C.  Meeker. — The  climate  is  always  milder  in  the  immediate 
neighborhood  of  great  bodies  of  water  than  in  inland  regions  under 
the  same  lines  of  latitude,  and  in  all  probability  the  Grand  Traverse 
district  is  no  exception  to  the  rule,  although  grapes  have  been  killed 
by  the  cold  at  New  Mission,  not  more  than  a  mile  from  Old  Mission. 
Peaches  are  grown  in  large  quantities  and  of  fine  quality  at  Dundas, 
Canada  West,  under  conditions  of  climate  and  locality  very  simliar  to 
those  of  the  Michiccan  lake  shore. 
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Cane  and  Cokn  in  Florida. 
Mr.  J.  D.  IMitc'liell,  near  Smyrna,  states  that  within  fifty  miles  of 
the-above  place  the  soil  along  the  lagoons  is  a  rich,  sandy  loam,  from 
one  to  six  feet  deep,  and  rests  upon  a  sub-stratum  of  coarse  shells. 
The  cane,  if  allowed  to  grow  for  twelve  or  fourteen  months,  so  that 
it  may  have  two  growths  to  attain  its  size,  will  often  reach  two  inches 
in  diameter.  One  farmer  has  taken  the  tenth  crop  from  the  same 
roots,"  and  that  with  no  cultivation.  This  perfectly  matiu'ed  cane  he 
says  will  make  the  finest  quality  of  sugar  and  syrup.  The  same 
correspondent  says  that  upon  the  soil  where  the  shells  come  to  the 
surface,  the  corn  sometimes  grows  fifteen  feet  high,  although  this  is 
not,  properly  speaking,  a  corn  country.  He  promises  to  report  at 
some  future  time  the  results  of  one  and  a  half  acr'es  planted  to  cane, 
and  of  2,500  orange  buds  set  out. 

Chiccory. 

Mr.  D.  C.  Dalsey,  Chicago,  111.,  asks  whether  chiccory  cannot  be 
grown  to  advantage  in  this  country. 

Mr.  N.  C.  Meeker.— The  use  of  chiccory  is  simply  to  adulterate 
coffee,  sometimes  by  the  consumer  for  the  sake  of  economy,  and 
sometimes  by  the  dealer  for  the  sake  of  dishonest  profit.  It  is  used 
in  England  and  France  much  more  extensively  than  in  this  country, 
but  it  may  be  easily  raised  here  by  any  one  wtio  considers  it  worth 
while.  The  roots  are  cultivated  very  much  in  the  same  manner  as 
carrots,  cut  into  pieces  about  half  an  inch  square,  and  thoroughly 
dried.  After  this  they  are  roasted  like  coffee  and  ground  up  with  a 
portion  of  the  pure  article.  We  do  not  favor  the  use  of  chiccory  in 
coffee  because  it  possesses  no  beneficial  properties,  but  on  the  con- 
trary is  said  to  have  a  tendency  to  taint  the  blood  with  bad  humors. 
Certainly  it  impedes  digestion. 

Adjourned. 

December  15,  1868. 

Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary. 
Naming  of  Sweet  Corn. 
Mr.  Joseph  B.  Olcott  of  Buckland,  Connecticut,  asks  the  privilege 
of  naming  his  corn  the  "  Farmers'  Club."  The  club  by  vote,  deci- 
ded that  Mr.  Olcott  could  not  adopt  a  name  more  appropriate  or 
significant  than  that  of  the  originator,  and  they  advise  him  to  call 
his  excellent  variety  "  Olcott's  sweet." 
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Mr,  W.  S.  Carpenter. — This  action  it  seems  to  me  is  proper.  The 
corn  of  Mr,  Olcott  is  as  good  perhaps  as  anv,  but  b}'  giving  it  our 
name  it  seems  like  a  special  indorsement  which  we  do  not  wish  to 
give  to  the  exclusion  of  others  which  are  not  inferior. 

Milk  Racks. 
Mr,  E.  V,  W,  Dox,  Wilson,  Magara  county,  IST,  Y,,  writes  that  he 
has  tried,  with  great  satisfaction,  an  improved  milk  shelf  which  was 
described  some  time  since  at  one  of  the  meetings  of  the  Farmers' 
Club,  This  shelf  is  made  by  taking  four-inch  scantling,  setting  them 
upright,  and  nailing  strips  of  lath  to  the  sides  to  support  the  milk- 
pans.  He  found  this  to  make  an  excellent  milk  rack,  but  was 
annoyed  by  the  rats  that  climbed  up  to  the  milk.  They  were  effectu- 
ally circumvented  by  placing  the  foot  of  each  scantling  in  a  short 
piece  of  stove  pipe ;  and  now,  when  the  dairy  season  is  over,  the 
rack  serves  to  hold  his  pumpkins  and  squashes  high  and  dry  away 
from  the  damp  floor,  which  would  lead  to  their  premature  decay. 

Cleanliness  in  Stalls. 

The  same  writer  also  discusses  the  best  way  of  keeping  the  flaaks 
and  udders  of  cows  free  of  stable  filth.  He  has  succeeded  in  doing 
this  by  raising  the  animal  on  a  platform  of  three  or  four  inches  in 
height,  and  fixmg  a  sloping  plank  just  in  front  of  its  fore  feet.  By 
thus  forcing  the  animal  to  keep  its  hind  legs  on  the  edge  of  the  plat- 
form, a  clean,  dry  bed  is  insured,  and  the  udder  does  not  require 
washing. 

Mr.  J.  B.  Lyman, — I  notice  that  all  good  farmers  are,  like  Mr. 
Dox,  always  studying  the  well-being. of  their  farm  stock.  If  a  man 
lacks  the  sagacity,  to  say  nothing  of  the  humanity,  for  attending  to 
the  comfort  of  all  his  farm  animals,  he  lacks  the  first  requisite  of  a 
successful  farmer.  Stable  arrangements  should  have  two  ends  in 
"\new  ;  to  save  all  the  droppings,  and  so  dispose  of  them  as  to  keep 
the  animal  entirely  free  from  filth  and  discomfort.  Careful  dairymen 
have  a  boy  who  goes  along  behind  the  animals  with  a  hoe  several 
times  a  day  raking  back  the  droppings.  Short  elevated  stands,  such 
as  Mr.  Dox  describes,  are  good  inventions,  and  where  the  length  is 
adapted  to  the  size  of  the  animal,  remarkable  cleanliness  can  be 
secured.  But  it  is  as  important  to  deodorize  stable  matter  as  to  keep 
the  animals  out  of  it.  This  is  best  done  by  throwing  three  or  four 
shovels  of  dry  muck  behind  each  animal,  A  concrete  or  tar  and 
pebble  floor  is  the  best  for  cows,  but  unsuited  to  horses. 
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FoKEST  Tree  Culture, 
Mr,  J.  Greenleaf,  Charlestown,  Ohio,  writing  for  information  con- 
cerning the  cultivation  of  cliestnut  trees,  says :  I  have  a  piece  of 
natural  chestnut  land,  which  is  too  stony  to  cultivate,  excepting  at  a 
good  deal  of  expense,  I  have  tried  two  or  three  times  to  start  chest- 
nut trees  from  the  nut,  but  have  as  often  failed,  I  would  like  to 
know  the  best  time  to  plant,  and  mode  of  cultivating  the  first  two 
years. 

Mr.  D.  B.  Bruen. —  Great  care  must  be  taken  of  the  seed,  in  order 
to  insure  its  germination  when  planted.  If  once  suffered  to  become 
very  dry  they  will  not  grow.  I  consider  it  the  best  plan  to  put  them 
under  a  covering  of  earth,  and  then  lay  a  board  over  the  place. 

Mr.  A.  S,  Fuller, — I  Vould  put  them  in  sand  two  or  three  feet 
below  the  surface,  just  as  I  would  so  many  peach  pits.  In  the  spring 
plant  the  nuts  in  rows  three  or  four  feet  apart,  and  four  or  five  inches 
apart  in  the  rows.  When  they  come  up,  cultivate  the  young  plants 
very  much  as  you  would  corn.  The  next  spring  they  will  be  ready 
to  transplant.  In  order  to  do  this  successfully,  about  half  of  the  tap- 
root should  be  cut  off.  This  will  cause  the  tree  to  throw  out  a  multi- 
tude of  roots  near  the  surface,  where  they  can  draw  the  most  nutri- 
ment from  the  soil.  This  cutting  off  the  tap  root  will  be  found  of 
great  advantage  in  transplanting  any  kind  of  forest  trees. 

Mr,  Wm.  Lawton. — In  this  connection  I  would  recommend  the 
horse-chestnut,  quite  a  different  tree  from  the  ordinary  chestnut  that 
we  have  been  talking  about,  but  much  more  easily  raised  from  the 
seed.  I  have  derived  great  advantage,  in  growing  trees  of  all  kinds, 
in  placing  a  few  flat  stones  npon  the  soil  around  the  trees.  The 
stones  act  as  a  mulch  to  keep  the  ground  moist  and  promote  the 
growth  of  the  trees.  I  have  seen  very  beneficial  results  from  this 
plan.  For  instance,  in  the  light  soil  near  Naliant,  where  peaches  do 
not  generally  do  well,  I  have  seen  peach  trees  kept  strong  and  thrifty 
by  thus  rudely  paving  the  ground  over  their  roots.  It  is  also  an 
excellent  plan  with  plantations  of  small  trees. 

Another  correspondent,  Mr,  S.  Blodgett,  of  Union,  Cass  county, 
ISTebraska,  says,  regarding  the  raising  of  forest  trees  in  that  region : 
"  What  we  lack  here,  in  Nebraska,  more  than  anything  else  is  trees. 
There  is  no  denying  that  timber  is  scarce,  with  a  prospect  of  being 
scarcer.  It  seems  to  me  that  the  people  should  be  waked  up  to  the 
importance  of  providing  for  the  future.     They  should  also  be  taught 
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the  best  kinds  of  trees  to  grow,  and  the  most  profitable  manner  of 
growing  them.  One  year  ago  I  sent  east  for  some  white  pine  seed, 
and  planted  it  in  the  fall,  covering  slightly,  on  well  prepared  soil ; 
but  I  have  never  known  that  one  came  np.  Whether  the  grass- 
hoppers destroyed  them  as  fast  as  they  appeared,  or  whetlier  there 
was  a  fault  in  the  planting,  I  do  not  know.  Perhaps  some  of  the 
club  can  tell  me.  I  would  like  a  description  of  the  seed  of  the 
European  larch  and  the  best  manner  of  starting  it." 

Mr.  W.  S.  Carpenter. — It  has  been  found  almost  impossible  to 
grow  any  of  the  coniferae  in  this  latitude,  owing  to  the  comparatively 
intense  heat  of  the  sun,  which  kills  the  young  shrubs  the  first  season. 
There  is  no  trouble  after  the  first  season.  The  mode  most  likely  to 
succeed  is  to  sow  the  ground  with  oats  or  rye,  which  will  shade  the 
young  or  tender  trees,  and  protect  them  from  the  sun.  The  Euro- 
pean larch,  however,  is  a  deciduous  tree,  and  these  remarks  do  not 
apply  to  it. 

Dr.  J.  E.  Snodgrass  showed  a  few  specimens  of  chinquepin,  from 
Maryland,  and  Mr.  Fuller  expressed  the  opinion  that  it  would  not 
grow  north  of  Kew  York  city.  It  is  a  kind  of  dwarf  chestnut,  with 
one  nut  in  a  burr,  instead  of  three. 

Mr.  ISTathaniel  Pierce,  Pawling,  Dutchess  county,  K.  Y.,  sends  the 
club  leaves  and  twigs  of  a  shrub  for  which  he  wants  a  name,  descri- 
bing its  berries  and  leaves, 

Mr.  A.  S.  Fuller. — This  is  the  celUs  occidentalism  or  American 
nettle  tree.  If  it  reached  any  size  the  wood  would  be  quite  valuable 
for  cabinet  work,  but  it  grows  very  slowly,  and  is  of  little  worth. 

Gypsum. 

Mr.  E.  L.  Holms,  Downsville,  Delaware  county,  IT.  Y.,  asks  will  it 
pay  to  use  plaster  on  any  kind  of  land  or  crop  at  a  cost  of  twenty  or 
twenty-five  dollars  per  ton,  or  to  use  lime  in  any  way  on  land  at  a 
cost  of  three  dollars  per  barrel  ?  If  not,  at  what  price  will  either  of 
them,  or  both,  be  profitable  to  use  in  farming  ? 

Mr.  Jas.  A.  Wliitney. — "Where  there  are  dry  upland  fields  which  are 
difiicult  of  access  with  heavy  loads  of  barn-yard  manure,  it  will  pay  to 
use  plaster,  even  at  twenty  five  dollars  a  ton.  It  will  not  pay  to  apply 
lime  to  land  at  three  dollars  a  barrel,  except  in  extremely  rare  cases. 
The  money  will  be  expended  to  much  better  advantage  in  first-class 
under-draining,  and  then  using  a  comparatively  small  quantity  of  lime 
on  the  soil. 
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Dr.  Isaac  P.  Trimble. — I  imderstand,  tlien,  that  yoii  would  apply 
tlie  plaster  on  the  dry  uplands,  as,  for  instance,  where  clover  is 
adapted  for  growth,  and  the  lime  you  would  put  on  the  damp,  low- 
lying  soil. 

Mr.  James  A.  Whitney. — Yes,  lime  in  its  operation  on  damp  soils 
is,  to  some  extent,  a  substitute  for  drainage,  and  lime  and  drainage 
together  will  convert  our  swamps  into  the  best  farming  lands  M^e  have. 
Lime  is  not,  properly  speaking,  a  manure.  Il  iifty  bushels  are  spread 
upon  an  acre,  the  quantity  of  lime  removed  in  ten  successive  crops 
may  not  be  two  bushels.  It  operates  not  by  furnishing  plant-food 
directly,  but  by  taming  and  sweetening  a  wild  and  sour  soil,  fitting  it 
to  be  the  seed-bed  of  the  most  useful  plants. 

Yoking  Oxen. 

Mr.  Pierce,  in  the  same  letter,  speaks  of  a  discussion  had  at  a  former 
meeting  of  the  club,  about  the  common  ox  yoke,  which  some  of  the 
members  had  stigmatized  as  "  a  relic  of  barbarism."  He  prefers  the 
ordinary  yoke  to  all  other  devices,  and  says  that  if  properly  made  it 
will  cause  less  pain  to  the  animal. 

Mr.  W.  S.  Cai'penter. — There  is  no  danger  of  chafing  the  shoulders 
of  oxen  unless  they  are  worked  in  wet  weather. 

Mr.  S.  Edwards  Todd. — I  have  made  cat  yokes,  calf  yokes,  and  ox 
yokes,  and  my  long  experience  in  the  use  of  oxen  warrants  me  in 
saying  that  oxen  will  work  more  easily  and  perform  more  service 
when  wearing  the  old-fashioned  Connecticut  yoke,  if  it  be  correctly 
made  and  properlj^  fitted,  to  the  neck  of  the  oxen.  I  have  seen  illus- 
trations of  yokes  in  some  of  our  agricultural  papers,  attached  to  the 
heads  instead  of  the  necks  and  shoulders.  To  show  that  the  old  way 
is  the  best,  let  a  man  attempt  to  lift  a  heavy  weight  with  a  handspike 
on  liis  shoulder,  or  resting  on  his  head,  and  he  will  perceive  at  once 
whether  an  ox  can  draw  most  Avith  a  yoke  attached  to  his  head  or  to 
his  neck. 

Fish  Manuke. 

Mr.  11.  Hammond,  Augusta,  Georgia,  writes :  "  I  would  be  glad  to 
have  the  opinion  of  the  club  on  the  value  of  '  fish  guano '  as  a  fer- 
tilizer, as  compared  with  genuine  Peruvian  guano.  The  ease  with 
which  it  can  be  handled  and  transported  to  a  distance  (as  for  instance 
to  Georgia  or  South  Carolina)  being  taken  into  consideration." 
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Mr.  James  A.  Whitney. — The  so-called  fish  guano  is  simply  the 
refuse  of  the  fish  called  moss  bunkers,  after  they  have  had  the  oil 
squeezed  out  of  them  in  strong  presses.  The  bones  of  the  fish  of 
course  contain  much  phosphoric  acid,  and  the  flesh  in  decomposing 
generates  ammonia.  It  is  as  good,  to  say  the  least,  as  the  average 
guano. 

Mr.  W.  S.  Carpenter. — I  am  very  much  in  favor  of  this  manure. 
It  is  commonly  sold  for  from  twenty  dollars  to  twenty-four  dollars 
per  ton.  It  acts  quickly  and  is  more  lasting  in  its  effect  than  guano. 
It  is  not  put  up  in  as  good  condition  as  it  ought  so  be,  but  it  can  be 
handled  very  wel\  with  a  spade.  It  may  also  be  mixed  with  dry  earth, 
and  is  a  cheap  manure  at  thirty  dollars  per  ton. 

Report  on  American  Champagne. 

The  chair  read  the  following  as  the  report  of  members  of  the  com- 
mittee on  American  wines,  appointed  at  the  meeting  of  the  previous 
week: 

"As  to  the  bottle-sparkling  wine  from  Ryckman,  Day  &  Co., 
'  Lake  Shore  vineyard,'  Chautauqua  county,  IST.  Y.,  I  have  to  say  I 
invited  some  others  to  test  or  taste  its  qualities,  two  of  them  being 
good  judges,  and  they  and  myself  call  it  a  fine  quality  of  wine,  much 
better  than  most  of  the  imported.  We  thought,  however,  that  it  was 
not  dry  enough,  or,  in  other  words,  too  sweet  to  suit  the  taste  of  most 
gentlemen." 

J.  Y.  C.  Smith  and  others  who  had  tested  the  wine,  expressed  their 
concurrence  in  the  favorable  opinion  expressed  by  the  chairman. 

The  ISTattjre  and  Uses  of  the  Eoots  of  Yegetables. 

Mr.  S.  Edward  Todd. — Most  persons  are  arpt  to  think  that  a  root  is 
nothing  but  an  under  ground  portion  of  a  tree,  or  growing  plant, 
pushed  out  of  the  kernel  through  the  soil,  as  one  would  thrust  a 
walking  stick  into  a  sand-bank  ;  and  judgiag  from  the  manner  in  which 
roots  are  crushed,  mutilated  and  torn,  when  a  tree  or  plant  is  removed, 
one  would  suppose  that  roots  are  of  no  more  account  than  numerous 
wooden  pegs  thrust  in  every  direction  from  the  parent  stem,  to  aid 
the  growing  plant  in  maintaining  an  erect  position.  But  to  the 
practical  cultivator  of  the  soil,  a  correct  understanding  and  proper 
application  of  the  particular  functions  of  roots ;  how  they  are  formed ; 
how  they  ramify  through  the  soil ;  how  they  change  the  lifeless  clods 
into  fine  mould ;  how  they  maintain  the  life  of  the  growing  plant, 
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and  how  tliey  build  up  the  parent  stem  and  aid  in  unfolding'  the 
buds  and  in  developing  the  leaves  and  fruits,  constitute  one  of  the 
most  useful  and  important  branches  of  practical  agriculture.  The 
tiller  of  the  soil  who  does  not  understand  something  of  the  office  of 
roots  7nay,  by  accident  succeed.  A  correct  understanding  of  the 
functions  of  growing  plants  and  their  roots  is  fundamental  to  a  mas- 
tery of  the  principles  upon  which  sound  agriculture  depends.  Roots 
are  things  of  life.  Yegetable  life  is  as  real  and  important  as  animal 
life ;  and  the  little  white  rootlets,  no  bigger  than  a  knitting  needle, 
that  push  their  obscure  way  through  the  dim  and  turbid  soil,  are  as 
much  alive  as  earth  worms  or  grubs,  or  the  insects  that  burrow  under 
the  sod.  The  philosophy  of  vegetable  economy  in  the  soil  ismysteri- 
oxis.  It  cannot  be  studied,  because  when  we  invade  those  dim  and 
silent  kingdoms  with  the  scrutiny  of  our  science,  this  very  intrusion 
arrests  the  living  process  we  would  study.  When  a  certain  amount 
of  moisture  and  heat  have  entered  the  seed,  the  germ,  quickened  into 
life,  pushes  out  a  root,  which  always  precedes  the  stem.  As  soon  as 
the  radicle  has  burst  through  the  integument  of  the  kernel  the  tender 
extremity  is  provided  with  a  portion  of  a  radicle  of  a  soft  texture, 
which  the  botanists  call  a  spongiole  or  little  sponge,  because  its  chief 
duty  is  to  absorb  water  that  has  been  enriched  by  taking  into  solu- 
tion portions  of  plant  food.  These  little  roots  are  provided  with  a 
cap  or  tip  much  harder  than  the  body  of  the  spongiole,  somewhat  as 
the  feet  of  the-  mole  or  woodchuck  are  armed  with  nails.  This  cap  is 
perforated  with  numerous  small  holes,  large  enough  to  admit  such 
liquid  as  the  spongiole  might  require  to  lengthen  the  root  by  adding 
particle  to  atom  behind  this  shield  as  the  elongation  of  each  root  is 
affected.  This  cap  on  the  extremity  of  the  root  maj?-  also  be  com- 
pared to  a  mole-plow,  which  is  thrust  forward  through  the  seed-lid  as 
fast  as  material  is  accumulated  to  construct  the  body  of  the  root,  just 
as  a  mason  forms  a  culvert  or  cement  water  pipe  by  building  on 
brick  after  brick,  or  by  continuing  to  a]>ply  more  and  more 
mortar  at  one  end  of  his  work.  Here,  at  the  extremity  of  the  root, 
is  where  its  growth,  lengthways,  takes  place.  And  here  also,  behind 
this  indurated  cap  is  the  stomach,  so  to  speak,  of  the  root.  Tiie 
pabulum  is  received  into  the  spongiole,  digested,  to  all  intents  and 
purposes,  just  as  much  as  the  food  that  enters  the  stomach  of  a  living 
animal.  Here  it  is  concocted  into  sap  and  fibrous  material;  and  by 
a  process  which  mortals  are  not  permitted  to  look  into ;  as  all  this 
occurs  in   darkness,  the  hard  cap,  or  point  of  the  miniature  mole 
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plow,  is  tlinist  forward,  farther  and  farther  from  the  parent  stem.  In 
this  way,  rootlets  and  branch  rootless,  and  multiple  rootlets,  continue 
to  be  formed,  until  every  cubic  inch  of  the  low  seed  bed  has  been 
provided  with  a  score  of  open  mouths  ready  to  lay  hold  of  any 
material  tliat  may  be  in  the  soil,  and  which  is  adapted  to  the  require- 
ments of  the  growing  plant.  The  spongioles  of  certain  kinds  of 
plants  will  lay  hold  of  course,  hard,  and  rough  materials,  and  appro- 
priate them  to  the  purposes  of  the  plant,  just  as  goats  will  subsist  on 
weeds  and  other  rough  feed  which  sheep  would  refuse.  Roots  benefit 
the  soil  in  two  ways,  by  their  action  in  life  and  their  function  after 
death.  Thus,  clover  and  the  thistle  roots  pierce  a  stiff  subsoil  and 
by  capillary  attraction  draw  up  potash,  lime,  iron,  and  phosphorus  in 
solution.  When  the  plant  dies  these  substances  are  nearer  the  sur- 
face than  they  were  before,  while  the  decay  of  the  root  yields  humus. 
How  to  promote  growth  of  roots  is  a  consideration  of  the  greatest 
practical  importance  to  every  person  who  trains  a  growing  vine,  or 
cultivates  a  tiny  flower.  The  vital  fluid,  which  is  to  trees  and  j)lants 
what  blood  is  to  the  animal  system,  enters  the  circulation  through  the 
spongioles  of  the  innumerable  radicles  which  are  sent  out  in  quest  of 
such  material  as  the  plant  requires,  to  build  up  the  stem  and  branches, 
and  to  develop  the  fruit.  If  the  earth,  therefore,  be  in  such  a  fine 
state  of  pulverization  that  the  tender  radicles  can  spread  readily,  in 
every  direction,  several  feet  below  the  surface,  the  requirements  of 
the  growing  roots,  in  a  very  important  respect,  will  have  been  met. 
In  many  localities  nature  has  done  all  that  any  tree  or  plant  may 
require,  as  the  entire  earth,  as  far  down  as  roots  will  ever  strike,  even 
were  they  to  descend  as  far  as  the  stem  pushes  upward,  is  so  porous, 
mellow  and  fertile  that  the  tender  radicles  meet  with  very  little 
resistance.  Such  land  will  require  no  breaking  up  with  the  subsoil 
plow  or  spade.  On  the  contrary,  where  the  strata  of  earth  beneath 
the  surface  mould  is  so  indurated  and  stubborn  that  in  dry  weather 
a  spade  cannot  be  thrust  into  it  with  one  effort  of  the  foot,  there  the 
•  trench  plow,  the  subsoiler,  the  spade,  the  pick  and  the  clod  cruslier 
should  all  be  brought  into  requisition,  in  preparing  the  bed  for  the 
penetration  of  the  countless  radicles  that  must  spring  into  life,  before 
our  palates  can  be  regaled  with  thewheaten  loaf  or  the  luscious  fruit. 
The  delicate  radicles  of  fruit-producing  plants  and  trees  cannot  feed 
on  coarse  and  rough  material.  The  roots  of  such  plants  as  are  culti- 
vated for  the  food  they  yield,  cannot  appropriate  lumps  of  earth  to 
the  development  of  the  stem  and  fruit,  any  more  than  a  bullock. 
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■when  confined  to  a  straw  stack,  can  lay  on  the  excellent  steak,  or  the 
delicate  tenderloin.  Every  minute  atom  for  the  nourishment  of 
plants  must  be  changed  from  a  solid  to  a  liquid  condition,  and  be 
brought  in  contact  with  the  spongioles  at  the  extremities  of  the  radi- 
cles, which  cannot  leave  their  places  to  go  after  one  drop  of  nourish- 
mentjbut  they  must  remain  stationary  with  mouths  ever  open  to 
catch  the  minute  particles  as  they  are  washed  downward  by  the 
descending  rain  drops.  Therefore,  the  finer  the  coarse  fertilizing 
material  can  be  reduced,  and  the  more  thoroughly  the  seed-bed  can 
be  comminuted  before  the  germs  are  planted  in  the  mould,  the  more 
readily  will  the  roots  perform  their  office  of  building  up  strong  and  • 
healthful  stems,  and  of  developing  abundant  crops. 

SouTHEEN  California. 

W.  W.  Eumford,  of  Tulare  Co.,  Cal.— Can  the  Farmers'  Club 
give  any  information  about  orange  trees  ?  The  general  idea  seems  to 
be  that  an  orange  is  about  the  same  thing  the  world  over.  Yet  we 
hear  of  sweet  oranges  and  sour  oranges ;  some  have  thick  skins  and 
others  thin,  and  there  is  considerable  diiference  in  the  size,  but  still 
thej  have  no  distinctive  names  such  as  are  applied  to  our  northern 
fruits.  The  seedlings  that  I  have  seen  here  are  very  slow  coming  into 
bearing,  and  the  fruit  inferior.  Xow,  if  there  are  superior  varieties 
that  have  names  I  would  like  to  be  made  acquainted  with  them,  and 
put  in  the  way  of  obtaining  buds  or  grafts.  The  same  may  be  said 
of  the  lemon,  and  I  am  equally  anxious  to  become  acquainted  with 
the  best  varieties  of  that  fruit.  I  think  that  certain  portions  of  this 
valley  will  be  found  perfectly  adapted  to  semi-tropical  fruits,  and  I 
am  about  to  give  them  a  trial.  I  shall  keep  a  daily  record  of  tem- 
perature, direction  and  force  of  wind,  and  amount  of  rain,  and  if  any 
of  your  subscribers  wish  information  about  the  country  I  will  be  glad 
to  furnish  it.  We  have  thousands  of  acres  of  as  good  wheat  land  as 
any  in  the  State,  open  to  pre-emption  or  homestead,  and  there  are 
plenty  of  locations  now  within  three  miles  of  town  where  we  have 
good  stores,  post-office,  telegraph  office,  and  express  office ;  also,  good 
schools  and  churches.  The  soil  of  tlie  plains  is  mostly  a  dark  clay 
loam,  from  two  to  three  feet  deep ;  but  there  are  places  where  it 
changes  to  a  sandy  loam,  and  even  a  loose  sand.  My  weather 
record  for  the  half  month  of  November  is  as  follows :  Highest  tem- 
perature, 80  deg. ;  lowest,  37  deg. ;  mean,  56.70  deg. ;  fair  days,  eleven ; 
variable,  one :  stormy,  two ;  direction  of  wind  about  equally  distributed 
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around  the  compass ;  force  of  wind,  light  air  or  gentle  breeze,  frequently- 
calm.  The  rain  wet  the  ground  about  three  inches  deep,  and  grass  is 
now  an  inch  high.  Would  you  like  a  monthly  report  such  as  this, 
with  a  few  observations  on  the  forwardness  of  grains,  vegetables, 
fruits,  &c.  ?  It  is  a  more  exact  idea  of  the  climate  than  pages  of 
writing. 

Mr.  Is,  C.  Meeker. — The  club  assures  Mr.  Ramford  that  just  such 
accounts  are  always  acceptable,  and  we  invite  farmers  to  give  them, 
not  only  from  the  Pacific  slope,  but  the  Atlantic,  and  every  part  of 
the  great  central  valley.  As  to  his  question  about  oranges,  we  sug- 
gest tliat  he  send  to  Louisiana  for  seeds  and  cions  of  the  sweet,  thick- 
skinned  orange  growing  there.  Oranges  like  a  moist  climate  not 
very  far  from  the  sea.  If  he  will  address  A.  B.  Bacon,  of  I^ew 
Orleans,  his  wishes  with  regard  to  orange  plants  may  be  met. 

Value  of  Coal  Asues. 

Mr.  William  E.  Clarke,  Conneaut,  Ashtabula  county,  Ohio. — I 
have  used  coal  ashes,  both  anthracite  and  bituminous,  for  twenty 
years  as  an  absorbent  and  deodorizer,  and  have  found  them  so  valua- 
ble that  I  have  called  them  the  farmei's'  and  gardener's  casket.  In 
The  Plough^  edited  by  Solon  Robinson,,  of  August,  1852,  page  261, 
we  find  an  analysis  of  anthracite  coal  ashes,  by  Prof.  Bunce,  in  which 
the  soluble  alumina  is  set  down  at  three  and  a  half  to  four  and  a 
quarter  in  white  and  red  ash,  and  the  insoluble  matter  at  eighty-eight 
and  a  half  and  eighty -five  and  a  Iialf  per  cent  (about)  respectively; 
in  other  analysis  that  I  have  seen  (see  N.  Y.  State  Ag.  Reports, 
about  the  years  IS'IS— i6),  this  insoluble  matter  is  set  down  at  ft'om 
thirty-eight  to  forty  per  cent.  I  have  never  seen  an  analysis  of 
bituminous  coal  ashes,  but  believe  them  to  contain  a  still  larger 
amount  of  alumina.  Kow  here  is  a  larger  amount  of  alumina  than 
is  contained  in  any  soil,  or  even  in  the  stiff  Albany  clay,  so  perfectly 
friable  as  to  be  more  easily  mixed  and  distributed  tlian  either  soil  or- 
clay,  and  consequently  far  more  valuable  than  either  for  the  above- 
purposes;  and  as  coal  is  now  so  generally  used,  almost  every  family- 
will  have '  every  day  material  enough  to  supply  an  "  earth  closet " 
ready  at  hand.  I  have  used  bituminous  coal  ashes  in  my  hen  house, 
sifting  it  directly  under  the  roosts  every  morning,  instantly  purifying 
the  foul  aii\  keeping  my  hennery  sweet  and  clean,  and  taking  out  in 
the  spring  a  cart  load  of  guano  as  good  as  the  best.  Coal  ashes 
should  be  sifted  and  kept  perfectly  dry  until  used.     I  think  that  it  is 
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by  not  observing  this  that  so  much  difference  of  opinion  exists  in 
regard  to  their  vahie. 

Fruit  Drying. 

Mr.  W .  S.  Philips  introduced  to  the  chib  a  new  and  clieap  way  of 
drying  fruit.  Mr.  B.  R.  Ilawley,  of  Normal,  111.,  has  erected  a  dry- 
house  on  this  principle,  that  can  be  used  by  any  farmer.  It  exactly 
inverts  the  common  methods  of  introducing  the  warm  air  at  the 
bottom  and  taking  it  out  at  the  top  ;  he  takes  in  warm,  dry  air  at  top, 
exhausting  tlie  damp,  heavy  air  from  the  bottom.  Thus  using  the 
law  of  gravity,  the  cold,  damp  air  always  at  the  bottom  of  the  room 
is  continually  drawn  off;  and  as  warm,  dry  air  is  introduced,  it  spreads 
evenly  over  the  whole  apartment,  and  th-e  room  can  be  filled  and 
emptied  in  from  three  to  ten  minutes  at  any  temperature  desired. 
By  using  the  air  in  this  manner,  no  steam  is  generated  to  discolor  the 
article  being  dried.  The  house  or  room  may  be  kept  closed  ;  no  dust 
or  fly-specks  on  fruit.  Articles  can  be  dried  in  very  much  less  time. 
Hops  were  dried  in  two  hours,  without  discoloring.  It  works  on  the 
same  principle  that  the  sun  and  a  good  wind  combined  does  on  a 
ummer  day,  only  it  will  dry  much  faster.  All  danger  of  burning 
up  either  the  building  or  the  material  dried  is  rexwoxp^. 

Adjourned. 


December  22,  1868. 

3Ir.  Nathan  C.  Ely  in  the  chair;  Mr.  John  W.  Chambers,  Secretary, 

Reclaiiming  Swamps — Draining  Land. 

Mr.  C.  J.  Hillerand,  Canton,  Pa.,  writes  :  "  Can  you  give  me  infor- 
mation as  to  draining  mud-bottom  lakes  surrounded  by  marshes  ? 
"Will  it  pay  in  those  cases  where  it  can  be  done  without  a  heavy 
expense?  If  so,  what  time  is  best  to  drain  off  the  water?  What  is 
the  best  method  of  cleaning  the  marshes  of  moss  and  teabush,  or 
weed,  as  it  is  commonly  called  ?  "What  is  the  proper  or  best  mode  of 
cultivating  land  where  the  muck  varies  from  three  to  ten  feet  in 
depth,  and  how  long  after  it  has  been  properly  drained  before  it  will 
be  suitable  for  farming  or  gardening  purposes  ?" 

Mr.  "VVm.  S.  Carpenter. — The  great  difhculty  in  reclaiming  a  swampy 
piece  of  ground  of  any  kind  is  getting  a  satisfactory  outlet  for  the 
water.   Judging  of  the  locality  from  the  description  in  Mr,  Hillerand's 
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letter,  the  place  to  be  drained  is  like  a  small  lake,  having  npland 
around  the  margin.  In  managing  my  farm  of  eighty  acres,  in  West' 
Chester,  I  have  had  some  experience  in  draining ;  but  I  had  no  lakes 
such  as  tins  correspondent  describes.  The  first  and  chief  question 
for  Mr.  Hillerand,  or  any  other  owner  of  swamp  land,  to  settle  is, 
whether  he  has  the  proper  outlet.  This  can  be  made  sure  only  by 
a  good  survey.  The  inflow  of  water  from  adjacent  land  must  be  cut 
off,  and  then  sub-drains  may  be  made  through  different  parts  of  the 
swamp  to  good  advantage. 

It  will  not  subserve  the  desired  purpose  to  cut  a  ditch  through  the 
middle  of  the  swamp.  The  true  way  is,  if  the  expense  of  a  large 
dam  is  reasonable,  let  him  first  carry  a  ditch  all  around  the  margin 
of  the  swamp.  The  water  comes  from  the  hills  or  higher  ground 
near,  and  a  marginal  ditch  will  cut  off  all  that  water,  and  the  work 
of  draining  the  middle  will  be  easy.  When  drained,  such  land  will 
be  much  more  productive  than  the  natural  upland.  It  will  grow  any- 
thing. Lime  is'necesssary  if  the  muck  is  very  cold  and  sour.  Herd's 
grass  is  a  good  crop  to  begin  with,  but  corn  will  flourish  wonderfully 
in  four  feet  of  black  muck,  when  dry  and  warm ;  and  roots,  and  clo- 
ver, and  cabbages,  and  timothy.  He  can  take  three  crops  of  hay  each 
season.  As  civilization  advances,  and  capital  drifts  from  cities  back 
to  the  country,  the  means  of  reclaiming  low  marshy  lands  are  more 
and  more  discussed. 

Dr.  Isaac  P.  Trimble. — If  a  satisfactory  outlet  cannot  be  cut  for 
draining  off  all  the  water  at  the  lowest  point  of  the  swamp,  a  large 
syphon  may  be  employed  to  carry  it  over  a  rise  of  ground.  Begin- 
ners should  consult  Waring  on  Drainage  or  Todd's  Yoicng  Farmers' 
Manual^  either  of  which  will  give  full  details  for  making  all  kinds  of 
under-drains. 

Mr.  James  A.  WhitneA^— If  the  water  is  drawn  off  in  the  autumn 
the  iVost  will  exert  a  very  beneficial  action  on  the  soil,  and  I  should 
say  that  this  would  be  a  better  time  than  any  otlier  to  carry  draining 
operations  into  effect.  The  only  way  to  kill  out  moss  and  other 
plants  that  grow  in  wet,  sour  soils,  is  to  make  the  ground  so  dry  and 
sweet  that  they  cannot  live  in  it.  This  is  best  secured  by  applying 
lime  after  thorough  drainage. 

Mr.  Sereno  Edwards  Todd. — As  all  \he  foregoing  inquiries  have 
not  been  answered,  I  will  state  further,  that  all  effort  to  exterminate 
moss,  or  any  other  plants,  will  be  of  no  avail  until  the  surplus  water 
has  been  wholly  removed.     Before  making   any  under-drains,  the 


468  Transactions  ot  the  American  Institute. 

true  way  is  to  ascertain  the  source  of  the  water,  Bj  learning,  before 
tlie  drains  are  cnt,  where  tlie  water  comes  from,  linndreds  of  dollai'S 
may  be  saved  by  forming  drains  where  tlie  water  veins  will  be  cut 
off,  before  the  water  is  allowed  to  spread  over  the  surface  of  the  land. 
If,  for  example,  the  water  comes  from  springs,  let  the  drains  be  cut 
in  the  dry  ground  above  the  place  M'here  the  wet  gi'ound  appears. 
Bv  this  means  all  the  water  will  be  received  into  an  under-drain 
which  can  be  made  at  any  season  of  the  year.  A  large  drain,  only, 
through  the  middle  of  a  swamp,  when  the  water  comes  from  springs, 
will  subserve  no  satisfactory  purpose  toward  rendering  the  swamp 
Bufiiciently  dry  to  plow. 

Swampy  ground,  where  muck  may  be  ten  feet  deep,  may  be  culti- 
vated as  soon  as  the  surface  is  dry  enough  to  be  plowed.  The  most 
satisfactory  way  to  manage  such  a  piece  of  gi'ound,. after  it  has  been 
rendered  dry,  is  to  plow  it  deep,  and  plant  Indian  corn  for  one  or 
two  seasons,  or  more,  until  tiie  crude  soil  has  been  civilized  and 
thoroughly  subdued. 

Eastern  Tennessee. 

Mr.  TVillis  McClellan,  Sulphur  Springs,  Tenn.,  writes  in  reply  to  a 
communication  recently  read  before  the  Farmers'  Club,  upon  the  advan- 
tages, or  rather  disadvantages,  of  eastern  Tennessee  as  a  place  of 
residence.  He  says  that  there  are  plenty  of  chances  to  gain  a  com- 
petence in  that  region,  open  to  men  who  are  willing  to  woi'k  for  it. 
He,  himself,  has  purchased  and  paid  for  a  farm  in  a  few  years'  time, 
and  stocked  it  well  besides.  He  says  that  the  climate  is  healthful, 
and  that  the  inhabitants  are  ready  to  welcome  northern  families  who 
come  to  settle  among  them,  and  he  regrets  that  carpet  baggers,  like 
the  former  correspondent,  should  spread  false  reports  concerning  a 
region  offering. so  many  real  inducements  to  the  immigrant. 

Mr.  R.  G.  Pardee. — During  tlie  past  summer  I  traveled  in  the 
Sweetwater  Yalley,  some  seventy  or  eighty  miles  east  of  jSTashville. 
Here  the  whole  district  had  been  swept  by  the  war,  and  the  ftirins 
were  without  fences ;  but  better  land  I  never  saw  in  my  life.  I 
remember  one  farm,  in  particular,  as  having  been  sold  for  cash  at 
sheriffs  sale  for  eighty  dollars  an  acre,  and  I  was  told  that  the  same 
farm  was  worth  in  reality  $150  an  acre  for  agricultural  purposes 
alone. 

Nebraska. 

Mr.  Morris  Benjamin,  Boston. — "  I  would  like  to  ask  you  through 
the  medium  of  your  club  to  give  us  some  informatioii  about  the  State 
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of  Nebraska  as  a  place  of  settlement,  its  climate,  soil,  &c.,  or  where 
we  can  obtain  such  knowledge,  inasmuch  as  there  are  several  in  tliis 
vicinity  who  desire  to  locate  in  Nebraska  and  on  the  line  of  the 
Pacific  railroad,  if  that  region  really  offers  fair  inducements." 

Mr.  Tewksbury. — I  am  familiar  with  all  that  part  of  the  country, 
but  am  not  very  favorably  impressed  with  it.  The  Platte  Valley  is 
very  beautiful,  and  possesses  a  good  soil,  but  the  river  for  all  useful 
purposes  amounts  to  nothing,  except,  perhaps,  as  a  depository  for 
sand-bars.  There  used  to  be  good  timber  in  tlie  valley,  but  the  most 
of  it  has  been  cut  down  by  the  railroad  companies.  I  have  been  all 
through  the  west,  and  iN'ebraska  is  the  last  place  in  the  whole  of  it 
where  I  should  go  to  stay. 

A  Member. — How  is  it  about  the  drouth  in  the  fall  ? 

Answer. — The  entire  country  west  of  the  Missouri  river  is  subject  to 
drouth,  and  N^ebraska  is  no  exception  to  the  rule. 

Mr.  J.  B.  Lyman. — What  kinds  of  timber  trees  will  grow  the  best 
if  planted  'i 

Answer. — The  locust,  and  generally  those  that  have  been  found 
available  on  the  prairies  of  the  older  western  States. 

Mr.  J.  B.  Lyman. — Will  the  gentleman  inform  us  what  varieties  of 
fruity  will  do  well  in  the  section  we  are  talking  about  ? 

Mr,  Tewksbury.  —  JSTebraska  cannot  be  recommended  for  fruit- 
growing. ]!^o  peaches  or  anything  of  the  kind  seem  to  flourish  there, 
and  only  a  few  varieties  of  apples ;  of  these  latter  the  wine-sap  is 
the  best. 

Mr.  J.  B.  Ljman. — What  can  be  said  of  the  wheat  crop  ? 

Mr.  Tewksbury. — Yery  little  wheat  is  grown  there.  N"ebraska  is 
emphatically  a  corn-growing  region.  The  tillage  is  all  done  by 
machinery.  Nothing  by  hand-labor.  The  corn  is  not  perhaps  as  well 
tilled  on  the  average  as  in  some  other  portions  of  the  country,  but  it 
yields  as  a  general  rule  between  thirty  and  forty  bushels  to  the  acre. 

Mr.  A.  S.  Fuller. — It  is  a  truth  not  generally  known  that  the  old 
lands  in  the  State  of  Delaware  yield  on  an  average  nine  bushels  more 
of  corn  to  the  acre  than  the  famous  corn-growing  fields  of  the  west. 

Dr.  J.  Y,  C.  Smith. — Some  portions  of  Nebraska  are  very  desirable. 
It  is  a  State  that  is  full  of  resources  that  must  eventually  inure  to  the 
great  benefit  of  the  inhabitants.  The  railroad  interests  are  developing 
with  great  rapidity,  and  this  enhances  the  prices  of  farming  lands. 
Some  lands  that  were  bought  one  year  ago  for  five  dollars  an  acre, 
are  now  worth  ten  dollars. 
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Improved  Oats. 
Mr.  Henry  J.  Rudiscli,  Home  Place,  near  Fort  Wayne,  Incl.,  sends 
a  half  bushel  of  so-called  Hungarian  oats,  which  he  has  raised  for  a 
few  years  past,  the  seed  having  been  received  by  him  originally  from 
the  Agricultural  Bureau  at  Washington.  He  says  :  "  These  oats  do 
not  produce  such  enormous  crops  as  we  read  of;  but  yield,  with  lair 
farm  cultivation,  a  reasonably  good  product,  from  seventy  to  seventy- 
five  bushels  to  the  acre,  stand  up  finely,  and  resist  the  extremes  of 
moist  and  dry  weather  to  a  wonderful  degree.  *  *  *  They, 
average  in  weight,  through  a  series  of  years,  about  forty-five  pounds 
to  the  bushel,  which  is  their  weight  this  year.  The  best  connnon 
oats  this  year  range  from  twenty-eight  to  thirty  pounds  to  the  bushel, 
as  I  am  informed  by  a  large  dealer  in  oats.       *  *  *       This 

variety  was  tested  with  great  satisfaction  this  season  by  a  few  farmers 
who  got  seed  of  me  last  spring.  It  will  be  well  distributed  this  season, 
as  I  have  disposed  of  my  entire  crop  (amounting  to  several  hundred 
bushels),  except  what  I  shall  need  for  my  own  use. 

I  have  such  confidence  in  this  variety  that  I  send  the  package  to  be 
distributed  among  the  members  of  the  club,  that  they  may  test  its 
merits  next  season  by  sowing  it  alongside  of  any  other  kind  that  they 
may  desire  to  compare  with  it. 

Mr,  Wm.  S.  Carpenter. — Unless  we  are  careful  how  this  discussion 
on  oats  is  conducted  the  farming  community  may  be  greatly  deceived 
as  to  the  merits  of  these  new  varieties.  Now,  if  these  oats  that  weigh 
forty-five  pounds  to  the  bushel  in  Indiana,  were  sown  in  central  New 
York,  the  first  crop  would  probably  be  heavier  than  oats  commonly 
grown  in  that  region,  but  the  following  year  the  grain  would  be 
lighter,  and  so  on  until  it  had  degenerated  down  to  the  old  average. 

Mr.  Wm.  Lawton. — It  is  well  understood  that  the  introduction  of 
seed  from  other  localities  will  often  of  itself  produce  a  better  yield. 
Nature  seems  to  require  this  change  of  seed  and  soil.  It  is  quite  com- 
mon for  farmers  to  go  into  another  neighborhood  for  seed  corn,  even 
if  it  is  no  better  than  that  which  they  had  grown  on  their  own  land. 
The  rule  doubtless  applies  more  or  less  to  all  kinds  of  grain. 

Mr.  A.  S.  Fuller  (showing  two  samples  of  oats). — Here  I  show  you 
one  handful  of  the  so-called  Norway  oats,  and  another  of  the  oats 
that  we  have  just  been  speaking  about.  You  see  that  the  oats  from 
Indiana  are  a  much  heavier  and  better  grain  than  the  Norway  oats. 
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Hops  and  Hop  Poles. 

A  discussion  on  hops  and  hop  poles  was  next  introduced  by  a  letter 
from  Warren  Ferris,  of  East  Worcester,  ]^.  Y.,  who  writes  as  follows 
in  relation  to  what  was  said,  at  a  previous  meeting,  touching  the  cul- 
tivation of  hops  : 
To  the  Farmers^  Club  : 

You  have  allowed  discussion  upon  important  branches  of  agricul- 
ture, and  you  do  allow  comments  upon  communications  made  to  the 
club.  Now,  the  comments  on  "  hops  and  hop  poles,"  made  by  James 
A.  Whitney,  is  what  I  desire' to  answer.  In  the  first  place  I  would 
say,  there  is  already  too  many  hops  raised.  Those  who  have  their 
yards  in  hollows  and  sheltered  localities  cannot  expect  a  prime  hop 
with  any  mode  of  training,  and  it  surely  does  not  pay  to  raise  a  poor 
hop.  I  would  ask  Mr.  Whitney  if  air  and  sunshine  are  beneficial  to 
the  hop,  and  all  other  vegetation,  or  not  ?  I  think  you  will  concede 
that  they  both  are  indispensable.  Hops  that  grow  in  the  shade  are 
light  and  soft,  and  the  lupulin  or  flour  is  imperfectly  developed. 

Again  1  would  ask,  does  the  twine  plan  of  Collins  shade  the  hop  1 
We  say  it  does,  to  the  great  injury  of  the  hops.  Collins'  plan  is 
this :  Stakes  eight  or  ten  feet  high  are  set  and  vines  trained  to  the 
stakes,  and,  separated  at  the  top  of  stakes,  run  horizontal  in  four 
directions  on  twine.  I^ow,  at  the  point  of  separating  the  vines  at  the 
top  of  the  stakes,  the  laterals  that  1)ear  hops  appear.  If  you  allow 
those  arms  or  laterals  to  remain  on  the  vine,  a  crow's-nest  will  be 
formed  for  the  lice  at  the  head  of  each  stake,  and  if  you  cut  ofi'  those 
arms  you  diminish  the  crop  and  bleed  the  vine  at  a  critical  period. 
The  hops  grown  on  this  plan  are  all  underneath  the  twine,  and  the 
leaves  are  directly  over  the  hops,  so  that  the  hops  are  shaded  nearly 
all  the  time. 

Mr.  Whitney  affirms  that  there  are  very  few  hop-grov;ers  who 
would  be  willing  to  use  only  one  pole  to  the  liilL  I  have  cultivated 
hops,  more  or  less,  for  the  past  twenty  years,  and  I  have  tried  all 
methods  of  training  the  vines.  But  now  I  am  using  only  one  pole 
to  each  hill,  with  two  vines  to  each  pole.  Last  season  my  hop-yard 
yielded  a  clear  profit  of  $200  per  acre.  The  price  obtained  was  sixty 
cents  per  pound,  when,  at  the  same  time,  right  alongside,  on  my  own 
farm  and  by  my  own  tillage,  hops  with  two  poles  to  the  hill  were 
utterly  spoiled.  This  year  I  have  not  sold  my  hop  crop,  but  could  have 
received  twenty-five  cents  per  pound,  which  sum  would  liave  netted 
me  about  $100  per  acre.     Hops  that  grow  on  one  pole  vrill  weigh,, 
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on  an  average,  eighteen  pounds  to  a  box  of  ten  bushels.  Twined 
hops  will  weigh  about  fifteen  pounds ;  and  you  will  get  a  greater 
number  of  boxes  of  hops  when  the  vines  are  trained  on  one  pole  than 
when  they  grow  on  two  poles  or  on  twine ;  and  the  hops  from  the 
one-pole  system  will  be  worth,  on  an  average,  two  cents  per  pound 
more  than  those  which  grow  on  twine,  or  on  two  poles  per  hill. 

The  most  satisfactory  argument  is  the  superiority  of  the  hops 
themselves.  So  I  herewith  send  to  the  club  a  sample  of  the  "  Eng- 
lish clusters,"  and  also  a  samj)le  of  the  "  New  seedlings "  raised  by 
myself,  which  are  fully  one-third  more  prolific,  and  three  weeks 
earlier  than  the  "  cluster,"  and  a  third  larger  in  size.  Please  exam- 
ine them.  Mark  their  delicate  flavor  and  rich  golden  color.  Then 
let  Mr.  Whitney's  twined  hops  or  two-fold  hops  excel  these,  if  he  can. 

WAEREN  FEEPJS. 

The  samples,  which  were  exceedingly  fine,  were  then  circulated  for 
examination. 

Mr.  James  A.  Whitney. — I  have  never  seen  more  beautiful  hops 
than  these,  although  there  seems  to  be  more  brimstone  on  them  than 
was  necessary  for  hops  of  so  fine  a  quality  as  these.  These  samples 
are  both  of  a  superior  quality  as  far  as  regards  freedom  from  rust  or 
blight,  but  is  not  as  strong  a  hop  as  is  often  found.  The  lupulin,  or 
"  hop  dust "  as  farmers  term  it,  is  what  gives  the  hop  its  value, 
and  in  this  respect  the  sample  is  not  above  a  medium  grade.  A  hop 
that  will  ripen  a  fortnight  earlier  than  the  "  cluster  "  will  be  an  impor- 
tant acquisition.  In  many  cases  it  would  be  ready  for  picking  before 
the  ravages  of  the  aphis  had  injured  the  crop.  With  regard  to  the 
matter  of  stringing  yards,  if  Mr.  Ferris  will  turn  to  the  report  of  what 
was  said  the  other  day,  he  will  find  that  the  Colli^is  yard  was  men- 
tioned only  in  comparison  w^ith  other  string  yards,  and  what  was 
stated  then  was  substantially  correct.  The  strings  are  merely  sub- 
,stitutes  for  poles ;  and,  like  most  substitutes,  are  not  as  good  as  the 
originals.  Two  polos  to  the  hill,  properly  set,  is  the  old  method  of 
poling  hop  yards,  and  it  is  the  best ;  and  some  of  the  most  practical 
hop-growers  in  Otsego  county  stick  in  a  third  pole  sometimes,  where 
the  hill  looks  unusually  thrifty.  Four  vines  to  the  hill,  is,  however, 
about  as  much  as  a  single  plant  or  stalk  will  bear. 

The  Chairman. — Do  I  understand  ]\Ir.  Whitney  to  say  that  sulphur 
is  used  as  an  adulterant  in  preparing  hops  for  market  ? 

Mr.  J.  A.  Whitney. — IS^o,  not  for  adulteration,  but  to  dry  and  bleach 
the  hops.     When  the  green  hops  are  in  the  kiln,  and  in  the  sweating 
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stage,  a  little  siilpliuv  is  burned  beneath  thein.  This  has  the  effect  of 
carrying  off  the  moisture,  and  the  hops  are  left  of  a  good  color.  If 
two  much  is  burned,  the  color  is  removed,  and  the  hops  are  of  a  pale 
green. 

Fkaud  in  Putting  Up  Apples. 

The  chairman,  at  this  stage  of  the  meeting,  distributed  a  quantity 
of  large  and  beautiful  apples,  which,  he  said,  was  a  portion  of  a  lot 
purchased  of  a  lady  farmer  in  Connecticut,  which  you  see  are 
remarkably  fine,  and  were  just  the  same  all  the  way  to  the  bottom  of 
four  barrels.  I  take  pleasure  in  handing  them  to  the  ladies  present, 
as  the  product  of  a  female  horticulturist,  or  pomologist.  I  have  here, 
■  also,  some  other  apples  which  were  put  up  and  sold  to  me  by  a  man. 
You  see  they  are  miserable,  scraggy  things,  not  worth  a  cent,  and  the 
man  ousrht  to  be  ashamed  of  himself  for  sellino'  such  trash.  Two  or 
three  courses  at  each  end  of  the  barrel  consisted  of  large  and  beauti- 
ful apples,  but  a  large  part  of  the  middle  of  the  barrel  was  filled  with 
such  small,  knotty,  M'ormy  and  worthless  apples  as  scarcely  a  hungry 
man  would  eat.  I  would  suggest  that  some  means  be  devised  by 
which  the  name  of  the  producer  may  be  made  to  appear  on  every 
barrel  of  apples  that  is  brought  to  the  city,  so  that  every  person  who 
sends  a  barrel  of  good  fruit  may  have  the  praise  of  it,  while  he  or  she 
who  will  practice  such  fraud  as  this  may  not  escape  proper  punish- 
ment for  the  cheat. 

Mrs.  Dr.  Ilallock. — Mr.  Chairman,  I  would  like  to  present  the 
apple  given  to  me  to  any  of  the  reporters  here  who  will  make  men- 
tion of  this  contrast  between  the  feminine  and  masculine  method 
of  doing  business  in  the  manner  of  putting  up  these  two  difierent 
specimens  of  apples. 

Mr.  S.  E.  Todd.^I  will  do  it ;  not  that  I  care  for  that  apple,  but 
because  I  believe  female  farmers,  and  females  in  any  position,  where 
they  can  have  an  equal  chance  with  the  opposite  sex,  are  capable  of 
discharging  their  duties  with  as  much  satisfaction  to  everybody  as  the 
opposite  sex. 

Mr.  Wm.  S.  Carpenter. — I  must  say  a  word  in  defense  of  fruit- 
growers, who  are  assailed  for  such  fraud  as  this.  As  a  class,  they  are 
about  as  honest  as  the  times  will  admit  of,  and  very  often  are  not 
responsible  for  the  packing  of  poor  fruit  at  all.  Of  late  years  specu- 
lators have  been  in  the  habit  of  buying  up  the  produce  of  the  orchards 
and  packing  it  according  to  their  own  ideas  of  what  is  proper.  It  is 
not  the  fruit-gro'.rer,  but  the  fruit-dealer,  who  is  at  the  bottom  of  most 
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of  the  roguery  in  packing.  The  fruit-growers  ought  not  to  be  held 
responsible  for  these  frauds.  They  sell  their  apples  on  the  frees  to 
New  York  speculators,  who  pick  and  barrel  them  in  their  own  pecu- 
liar way.  The  farmer  is  not  generally  tricky,  but  produce  specula- 
tors— well,  I  do  not  feel  myself  called  upon,  Mr.  Chairman,  at  this  time, 
and  before  this  body,  to  characterize  a  class  of  individuals.  By  their 
works  ye  shall  know  them.     Do  men  gather  figs  of  thistles  ? 

Worms  and  Insects. 

Mr.  Ball  as,  a  policeman  at  the  Central  park,  gave  an  interesting 
sketch  of  his  observations  concerning  the  leaf  and  fruit-devouring 
insects  found  in  the  park.  lie  described,  at  some  lengtli,  the  habits 
of  the  span-worm  and  other  assailants  of  vegetation,  and  urged  the 
necessity,  if  we  would  do  away  with  pests  of  this  character,  of  searcli- 
ing  out  and  destroying  their  nests  in  the  winter  season,  when  they 
may  be  detected  with  comparative  ease.  For  instance,  the  chrysalis 
of  the  span-worm  is  indicated  by  its  cocoon,  and  the  eggs  of  what 
has  been  termed  the  "  plume  worm"  by  a  leaf  which  is  always  found 
stuck  fast  over  the  place  where  the  eggs  are  deposited. 

Mr.  T.  C.  Peters. — I  would  ask  if  birds  will  eat  these  worms  ? 

Mr.  Ballas, — Yery  poor  birds  will  do  so.  The  cat-bird,  ho%vever, 
is  an  exception. 

Mr.  A.  S.  Fuller. — Mr.  Cliairman,  I  know  that  the  gentleman  is 
right  when  he  tells  us  to  attack  these  vermin  in  the  winter.  One 
day's  work  now  will  do  more  good  than  a  week's  labor  in  the  spring. 

Dr.  Isaac  P.  Trimble. — I  would  say  a  word  with  reference  to  the 
birds.  The  Baltimore  oriole  will  attack  the  chrysalis  in  the  cocoon. 
The  weak  point  of  the  cocoon  is  at  the  lower  end.  The  oriole  digs 
an  opening  with  his  claw  and  then  inserts  his  beak.  The  doctor,  as 
collateral  to  the  subject,  then  went  on  to  explain  the  difference 
between  a  "miller"  and  a  butterfly  :  A  miller  has  a  little  knob  at 
the  end  of  each  feeler,  and  a  butterfly  has  none;  furthermore,  a  but- 
terfly always  folds  its  wings  upward  close  together,  while  a  moth 
lays  them  down  flat. 

A  Member. — AVhat  use  may  be  made  of  large  cocoons  sometimes 
found  on  trees  ? 

Dr.  Isaac  P.  Trimble. — These  cocoons  are  capable  of  yielding 
what  may  be  termed  a  tow-silk  ;  that  is,  the  threads,  instead  of  being 
long  and  uniform,  are  broken  and  tangled  together.  Something  like 
this  is  ver}^  much  used  in  oriental  countries  ^for  making  fabrics  for 
clothing,  which  is  very  durable. 
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A  Member. — Will  Mr,  Ballas  tell  us  more  about  the  insect-eating 
birds,  the  robin,  for  instance  ? 

Mr.  Ballas. — Eobins  feed  on  insects  of  diiferent  kinds  pretty  much 
all  the  spring.  At  that  time,  also,  they  eat  whatever  berries  may 
have  been  left  on  the  bushes  from  last  year.  After  the  first  warm 
showers,  however,  angle-worms  come  to  the  surface  of  the  ground, 
and  then  these  make  up  a  large  portion  of  the  food  of  robins. 

Pkotection  feom  Canker  Woem. 

Mr.  "W.  Y.  Munroe,  Lynn,  Mass. — The  farmers  and  gardeners  in 
this  country,  and  especially  along  the  sea-coast,  have  snilered  severely 
for  a  great  number  of  years  by  the  canker  worm.  Years  of  trial  have 
done  comparatively  but  little  in  exterminating  tliis  pest  of  our  fruit. 
The  present  fall  crop  of  the  grub  indicates  a  large  accession  to  the 
army  of  the  canker  worm  in  the  coming  spring.  Many,  therefore, 
this  fall,  have  fallen  back,  all  inventions  to  the  contrary,  on  tlie  old 
system  of  using  coal  tar  and  printer's  ink,  as  the  only  sure  remed.y  for 
the  evil.  Some  early  spring  and  late  fall  birds  are  doing  much  good, 
although  their  number  is  very  small.  Some  trials,  I  think,  Avere 
made  in  Xew  York  and  Boston,  a  year  or  two  since,  to  introduce  the 
English  sparrow  into  this  country,  as  the  king  of  all  birds  for  the 
destruction  of  these  and  other  pests  of  our  orchards.  Has  this  enter- 
prise all  died  out,  or  has  it  become  impossible  in  this  climate  to 
foster  and  propagate  this  valuable  and  important  accession  to  our 
feathered  kind  i  Although  we  ma^^  be  rather  too  far  north,  yet 
many  feel  a  deep  interest  in  this  and  any  object  or  advice  which  may 
tend  to  exterminate  these  destructive  pests  of  our  orchards  and  fruit. 
Mr.  ]Sr.  C.  Meeker. — The  movement  to  introduce  the  European 
sparrow  has  not  died  out,  but  is  only  in  its  infency.  These  birds 
consume  a  great  many  kinds  of  millers  and  caterpillars.  They  may 
be  seen  any  pleasant  morning  in  summer  chasing  down  white  millers 
and  yellow  millers  and  consuming  them.  The  millers  which  they 
consume  are  the  same  in  size  and  color  as  those  which  breed  the 
worms.  In  the  city  parks  of  Xew  York  great  relief  has  been  found 
from  their  advent.  A  general  improvement  in  this  respect  will  be 
seen  when  our  birds,  and  especially  blue  jays,  robins,  and  cat-birds 
are  never  molested  or  shot.  The  little  single-barreled  shot-guns  in 
the  hands  of  boys  and  idle  youths  have  done  as  much  as  any  change 
of  climate  or  culture  to  bring  on  the  evil  of  which  our  friend  com- 
plains. 
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Preparation  of  Ground  for  Fruit  Trees. 

A  correspondent  desired  information  tonching  the  most  feasible 
and  expeditious  mode  of  preparing  land  to  be  set  with  fruit  trees 
wliere  the  soil  is  heavy.  The  iiKjuiiy  was  referred  to  Mr.  Serene 
Edwards  Todd,  who  replied  as  follows  : 

"  The  easiest  and  most  expeditious  way  of  j^reparing  a  field  for  fruit 
trees,  where  the  land  is  heavy,  is  to  lav  out  tjie  ground  in  lands,  say 
thirty-two  or  more  feet  wide,  or  just  as  Avide  as  the  proposed  distance 
between  the  rows  of  trees  after  they  are  transplanted.  Xow  let  the 
land  be  plowed  in  ridges,  making  calculations  for  the  dead  furrows  to 
appear  exactly  where  a  row  of  trees  will  be  j^lanted.  Let  the  lands  be 
plowed  three  or  four  times,  always  turning  the  furrows  toward  the 
ridges,  and  continually  away  from  the  dead  furrow.  By  this  system 
of  plowing,  admitting  that  the  plow  runs  six  to  eiglit  inches  deep,  by 
going  over  a  land  four  times,  a  broad  and  deep  middle  furrow  may  be 
worked  down  two  feet  deep  with  only  the  common  plow  and  a  single 
team.  Then,  after  the  last  plowing  has  been  finished,  if  a  subsoil 
plow  can  be  employed  in  the  bottom  of  eight  or  ten  of  the  last  furrows, 
the  entire  ground  round  about  the  places  where  trees  are  to  grow  will 
be  thoroughly  broken  up  and  pulverized  to  the  depth  of  thirty  to 
thirty-six  inches.  Let  such  fields  be  exposed  to  the  frosts  of  Avinter, 
after  which  reverse  the  plowing,  so  as  to  level  the  surface,  and  put  out 
the  trees.  This  process  will  save  a  vast  amount  of  fatiguing  manual 
labor.  On  ground  thus  thorouglily  made  ready  trees  will  grow  much 
faster,  and  fruit  much  earlier  than  when  set  out  in  carelessly  prepared 
soil,  in  the  usual  manner,  with  a  spade,  by  simply  digging  only  a  small 
hole  in  hard  ground,  barely  large  enough  to  receive  the  roots  of  the 
tree.  Fruit  trees  put  out  in  land  prepared  as  directed  will  grow  in 
twenty  years  twenty  or  more  leet  high,  and  be  loaded  with  fine  fruit ; 
while,  if  transplanted  in  the  usual  way,  the  same  trees  would  not  have 
grown  more  than  ten  to  twelve  feet  high,  and  would  not  produce  half 
the  amount  of  fruit  that  they  would  have  yielded  had  the  trees  been 
properly  set  out." 

Improved  Gate. 

Mr.  D.  McCurdy,  Ottawa,  Iowa,  sends  a  description  of  a  farm  gate 
that  he  wants  members  of  the  cluV)  to  tiy.  It  belongs  to  that  class 
of  gates  which  slide  lengthwise  through  a  swivel  or  pivoted  post  and 
then  turns  half  way  around  to  open  the  gateway. 

Mr.  AVm.  S.  Carpenter. — On  my  own  farm  I  have  thrown  aside 
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the  old-fashioned  bars  that  caused  me  so  much  trouble  when  I  was  a 
boy,  and  ha\"e  substituted  gates  in  their  places.  I  have,  altogether, 
•  between  sixty  and  seventy  gates,  I  hinge  them  to  their  posts  in  the 
usual  manner,  but  I  take  care  to  make  their  swinging  or  outer  ends 
as  light  as  possible,  to  counteract  tiie  tendency  to  sag.  The  best  way 
to  make  a  gate  is  to  make  it  with  the  ordinary  horizontal  slats,  but, 
in  place  of  the  heavy  upright  bar  generally  provided  at  the  outer  end, 
nail  on  two  light  upright  strips  of  tough  wood. 

Clotiies-Line  and  Halter  Clenoh. 
Mr.  Williams,  82  Cedar  street,  IS'ew  York,  exhibited  a  novel  device 
for  holding  clothes-lines  wlien  put  up  in  their  places.  It  consists  in 
a  small  iron  lever  pivoted  in  a  light  frame,  which  is  attached  by 
screws  to  a  post,  the  side  of  a  building,  or  other  like  support.  The 
end  of  the  line  is  passed  over  the  upper  end  of  the  lever  and  under  or 
past  the  lower  end  in  such  manner  that  the  strain  on  the  upper  part 
will  cause  the  lower  extremity  to  bite  upon  and  hold  fast  the  end  of 
the  lino.  The  inventor  proposes  to  apply  the  same  principle  in  the 
construction  of  devises  for  fastening  cattle-ropes  to  mangers,  &c. 

Adjourned. 


December  29,  1868. 

Mr.  Natilvn  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary. 

Scaly  Bark  on  Trees. 

Mr.  D.  A,  Compton,  Holly,  Pa.,  writes  as  follows,  concerning 
rem'edies  for  scales  on  the  bark  of  young  orchard  trees ', 

"  I  have  frequently  understood  that  soft  soap  is  a  good  remedy  for 
the  scales  that  some  kinds  of  insects  make  on  the  bark  of  young  fruit 
trees.  I  have  tried  this  plan  pretty  thoroughly.  I  brushed  thQ  soft 
soap  lightly  over  the  bark,  the  young  shoots,  and  also  upon  the  leaves, 
but  it  failed  ;  the  insects  kept  on  increasing.  I  should  mention  that 
I  applied  it  in  the  spring  of  the  year.  Perhai^s  tliis  was  too  early ;  or 
is  the  soft  soap  good  for  nothing  for  the  purpose  ? " 

Mr,  William  S.  Carpenter. — Mr.  Chairman :  In  this  case  the  soft 
soap  was  probably  not  applied  •  in  the  manner  it  should  have  been. 
It  is  not  the  soap,  as  such,  that  constitutes  the  remedy  but  the  alkali 
contained  in  the  soap.  If  Mr.  Compton  will  make  a  saturated  solu- 
tion of  potash  and  wash  the  diseased  bark  with  it,  he  will  find  that 
the  scales  will  be  removed,  but  the  trees  will  have  to  be  watched  and 
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the  application  repeated  from  time  to  time.  This  is  especially  true 
of  trees  growing  "where  the  grass  is  high.  It  is  best  to  cultivate  the 
soil  of  an  orchard  with  some  hoed  crop,  like  potatoes,  and  the  clean* 
tillage  will  tend  to  prevent  the  attack  of  insects  upon  the  trees.  It 
has  been  found  by  experience,  however,  that  l>nckwheat  grown  among 
trees  does  not  increase  the  danger  of  disease  from  tliis  source ;  but  all 
other  cereal  grains,  rye  in  particular,  should  invariably  be  excluded. 
Mr.  P.  T.  Quinn.— In  the  main,  I  agree  with  Mr.  Carpenter.  I 
have  found  that  the  use  of  potash  is  most  efficient  in  the  spring,  say 
in  April,  when  the  sap  begins  to  flow.  It  should  be  kept  in  mind, 
however,  that  we  must  be  very  cautious  vritli  the  potash  solution,  for 
if  it  is  allowed  to  touch  the  tender  buds,  it  will  kill  them. 

Insect-Killing  Soaps. 

Mr.  F.  W.  "Woodward,  ]^ew  York  city,  writes  concerning  the  soaps 
highly  recommended  by  different  venders  for  killing  insects  on  plants. 
He  says  that  a  solution  of  such  materials  having  one-twentieth  of  the 
strength  prescribed  by  the  directions  given  for  their  use,  would  kiU 
roses,  heliotropes,  and  similar  plants  dead  as  a  door-nail. 

Dr.  J.  E.  Snodgrass. — The  virtues  of  these  soaps  are  generally  due 
to  the  bresylie  or  carbolic  acid  which  they  contain.  If  made  of  the 
proper  strcngth  in  solution  they  will  kill  insects.  They  are  not 
intended  for  such  tender  plants  as  roses,  and  it  is  hai-dly  fair  to  judge 
them  by  any  such  standard. 

Green  Manuring. 

Mr.  J.  F.  Pond,  Olcna,  Ohio,  asks  whether,  in  the  experience  of 
the  club,  clover  or  sowed  corn  is  the  best  crop  to  jjIow  under  ? 

Mr.  W.  S.  Carpenter. — I  don't  think  it  makes  much  difference  so 
long  as  there  is  the  same  amount  plowed  under. 

Mr.  James  A.  Whitney. — The  roots  of  clover  go  much  deeper  than 
corn  roots.  They  draw  virtue  from  the  subsoil  up  into  the  soil. 
Corn  has  very  little  power  of  this  sort.  In  some  soils  the  acid  that 
comes  of  decomposing  clover  is  useful  in  dissolving  the  mineral  parts 
of  the  soil.  For  these  reasons,  I  advise  Mr.  Pond  to  plow  under 
clover. 

Mr.  E.  II.  William's. — Something  depends  on  the  season  of  the 
year,  and  the  crop  that  follows.  Buckwheat  rots  quicker  than  cither 
corn  or  clover,  and  of  the  two  last  mentioned,  clover  is  quickest  con- 
verted into  plant  food. 
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Deep  Tillage. 

Mr.  C.  E.  SnoM',  Hanover,  Jackson  county,  MIcli. — I  propose,  "U'ltli 
yonr  permission,  to  review  a  few  of  Mr.  Greeley's  assertions  in 
regard  to  deep  plowing.  1st.  The  fact  of  the  roots  of  some  plants 
extending  several  feet  below  the  surface  I  admit.  I,  myself,  have 
traced  the  roots  of  the  clover  to  the  depth  of  six  feet ;  but  I  deny- 
that  the  inference  is  correct  that  they  extend  thus  far  in  search  of 
food.  As  well  might  he  assert  that  trees  extend  upward  in  search 
of  food,  since  a  portion  of  their  nourishment  is  derived  by  absorption 
from  the  atmosphere,  whereas  it  is  a  fact  that  a  low  wide-spreading  tree 
receives  the  most  nutriment  from  the  atmosphere ;  and  this  is  also  the 
case  with  roots  of  plants.  Those  which  send  out  roots  laterally  and 
near  the  surface,  receive  the  most  support  from  the  soil.  A  plant 
grows  because  it  is  its  nature  to  gi'ow  until  it  reaches  maturity,  both 
upward  aud  downward.  I  have  had  the  large  thistle  grow  on  land 
that  was  never  plowed,  to  the  heighth  of  six  feet,  mullen  ten  feet,  and 
this  because  the  surface  was  rich.  Therefore  I  consider  that  system 
the  best  which  will  produce  lateral  roots  instead  of  perpendicular. 
Does  Mr.  Greeley's  sympathy  extend  to  the  bottom  of  the  six  feet  root  ? 
and  would  he  have  us  trench  to  that  depth  in  order  to  have  an  easy 
passage-ibr  the  roots  through  the  soil  ?  As  large  wheat  as  I  ever  saw" 
grow  grew  on  land  that  was  not  plowed  at  all.  In  fact  the  customary 
way  of  putting  in  wheat  in  the  timbered  land  is  to  harrow  it  in  without 
plowing,  but  merely  burning  oft  the  brush,  charring  the  earth  per- 
haps an  inch.  I  consider  the  object  of  plowing  threefold.  1st.  To 
obtain  a  seed-bed  for  the  plant.  2d.  To  destroy  the  vegetation  upon 
the  surface.  3d.  To  enrich  the  soil.  In  regard  to  Mj.  Greeley's  con- 
cluding assertion,  I  would  say  that  the  success  of  a  farmer  does  not 
depend  so  much  upon  the  amount  of  work  he  does  as  that  it  should 
be  done  in  the  right  direction.  If  a  man  attempts  to  reach  a  certain 
place  by  traveling  in  a  direction  opposite  from  it,  the  farther  he  tra- 
vels and  the  harder  he  works  the  farther  will  he  be  from  his  destina- 
tion. I  commenced  as  a  book  farmer,  and  I  have  learned,  by  sad 
experience,  the  difference  between  theoretical  and  practical  farming. 
"We  have  had  the  report  from  Salem  county.  Will  Mr.  Greeley  tell 
us  how  much  he  raises  by  working  the  soil  twelve  to  fourteen  inches 
deep  ? 

Chair.— In  the  absence  .of  Mr.  Greeley,  whose  paper  is  thus  referred 
to,  and  Mr.  Trimble,  who  is  known  as  the  champion  of  shallow  til- 
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lage,  we  ^vill  not  go  largely  into  this  debate  to-day.     "We  hope  to  see 
both  these  gentlemen  here  next  week. 

Mr.  Wm.  S.  Carpenter. — The  correspondent  appears  to  have  read 
to  very  little  purpose. 

Another  Member. — Or  he  has  foiled  to  read  the  right  kind  of 
books. 

Mr.  A.  S.  Fuller.- — I  wonder  Iioat  he  would  raise  beets  and  root 
crops  on  his  soil  one  inch  deep. 

Mr.  T.  C.  Peters.— These  sidewalk  farmers  talk  very  glibly  about 
the  merits  of  deep  tillage,  and  the  demerits  of  shallow  tillage.  I 
have  seen  beets  grow  on  land  tilled  only  three  inches  in  depth. 

Mr.  A.  S.  Fuller. — I  would  like  to  know  what  the  gentleman 
means  by  sidewalk  tarmers.  Most  of  the  speakers  here  have  held 
the  plow  and  turned  the  furrow  on  their  own  land,  and  may  be 
presumed  to  knoV\'  something  about  plowing.  I,  myself,  have 
tilled  the  soil  on  four  farms  in  as  many  different  States,  and  once 
cultivated  prairie  land  for  nine  successive  years.  The  true  question 
at  issue  is  not  whether  crops  will  grow  on  new  land  that  is  rich  and 
deep  and  comparatively  loose  by  nature,  but  whether  we  can  increase 
the  yield  on  old  fields  that  have  been  cro])ped  for  years.  As  to  Mr. 
Peters'  remarks  on  beets  growing  in  three  inches,  what  he  eays  may 
hold  good  of  mangel-wurzel  that  grow  two-thirds  out  of  the  ground, 
but  not  of  a  sugar  beet,  or  common  blood  beets  that  grow  ten  or 
fifteen  inches  below  the  surface  and  one  or  two  above  it. 

Mr.  J.  B.  Lyman. — Tlie  whole  matter  amounts  to  simply  this: 
"When  land  is  new  and  strong,  ])]ants  may  thrive  upon  tlie  plant  food 
that  lies  near  the  surface,  but  this  is  soon  exhausted.  As  has  been 
remarked  here  this  afternoon,  wlieat  may  sometimes  be  grown  for  a 
number  of  years  in  succession  on  some  soils  with  light  tillage,  but 
these  exceptions  only  prove  the  rule ;  and  even  in  such  cases  there  is 
nothing  to  show  that  the  crops  would  not  I>e  heavier  if  the  land  ■were 
pulverized  to  a  greater  depth.  A  soil  must  eventually  be  worn  out 
by  surface  cropping,  and  the  philosophy  of  deep  ])lo\ving  is  only  to 
allow  the  roots  to  go  down  after  nutriment  that  they  could  not  reach 
without  it. 

Maxagemext  of  Egg  Plants. 

A  correspondent  at  Bailey's  Mills,  Florida,  says  :  "Will  some  of  the 
members  of  the  Farmers'  Club  tell  me  of  a  good  plan  for  insur- 
ing the   germination   of    Q(^g   plant   seeds  ?      It   has   ahvays     been 
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extremely  difficult  in  this  neighborliood  to  obtain  even  plants  enough 
for  a  fanrily  supply. 

Mr.  S.  Edwards  Todd. — In  reply  to  this  inquiry,  I  would  state 
that,  on  account  of  the  extreme  tenderness  of  the  young  egg  plants, 
it  is  sometimes  difficult  to  secure  even  a  limited  supply  of  prime 
plants.  If  the  seed  be  planted  very  early  in  the  growing  season,  the 
young  plants  are  liable  to  be  chilled,  so  that  they  never  recover  from 
the  injury.  The  young  plants  are  quite  as  delicate  and  tender  as 
spears  of" Indian  corn;  and  unless  the  seed  and  growing  plants  are 
properly  managed  at  the  outset,  every  effort  to  raise  a  large  crop 
will  fail.  If  the  seed  has  boen  saved  with  proper  care,  and  is  really 
good,  one  ounce  will  produce  from  three  to  foui-  thousand  plants. 
Like  all  other  tender  plants,  the  egg  plant  requires  the  advantages  of 
steady  and  permanent  heat,  from  the  time  of  planting  the  seed  until 
the  period  of  cold  and  chilling  weather  has  passed.  The  chief  diffi- 
culty in  growing  eggplants  is  planting  the  seed  too  earlj'  in  the 
o-rovi-ino;  season.  Seeds  of  the  egg  plant  are  often  so-vrn  in  March; 
but  in  many  instances,  if  the  tender  plants  can  be  protected  and  kept 
alive  until  May  or  June,  vdien  they  can  be  put  owt  into  the  open 
ground,  plants  that  have  sprung  from  seed  sown  in  April  will  be 
quite  as  forward  in  June,  and  will  yield  more  fruit  than  those  which 
were  planted  in  Mtirch.  Very  much  will  depend  on  the  variety. 
The  '•  I^ow  York  Improved  "  eggplant  will  give  better  satisfaction, 
I  believe,  among  the  market  gardeners  than  any  other  variety. 
Twenty  da^-s  before  the  weather  will  be  sufficiently  Avarm  to  put  the 
"plants  out  in  open  ground,  let  a  hot-bed  be  prepared  for  the  seed.. 
Let  much  care  be  exercised  in  the  management  of  the  hot-bed  dur- 
ing cold  nights,  that  the  very  young  plants  may  not  become  chilled. 
"Wlien  only  a  few  plants  are  desired  the  better  way  is  to  plant  the 
seed  in  pots,  which  should  be  kept  in  a  vrarm  room  until  it  is  time  to 
transplant  them.  Egg  plants  require  a  rich  soil,  warm  weather,  and. 
clean  cultivation. 

Mr.  P.  T.  Quinn. — Mr.  Todd  differs  somewhat  in  opinion  from  the 
market  gardeners.  The  first  requisite  in  raising  egg  plants  is  to  get 
good  seed  at  the  outset,  and  after  this  comes  the  proper  management 
of  the  hot-bed  in  starting  the  plants.  In  this  latitude  we  never  put 
them  into  the  hot-bed  later  than  the  tenth  of  March.  Great  caution 
mui^t  be  used  in  regulating  the  temperature  of  the  beds,  and  the 
plants  must  be  transplanted  about  three  times  before  being  put  out.. 

[Inst.]  31 
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The  object  is  to  obtain  a  stumpy,  hardy  plant  which  we  can  put  out 
by  the  middle  of  May. 

Saying  Barn-yard  Manure. 

Mr.  S.  Edwards  Todd. — As  there  is  no  surer  way  of  obtaining 
good  crops  than  l)y  using  liberal  supplies  of  manure,  and  no  pleasure 
or  profit  in  tarmiug,  unless  large  yields  are  obtained,  we  can  tliiuk  of 
no  better  iuYcstnient  for  farmers  than  to  stop  sources  of  waste  in  the 
manure  yard.  Of  course  it  will  require  some  labor ;  but  fio,t  near  so 
much  as  the  Yalue  that  will  accrue. 

The  M'ay,  of  course,  to  save  manure  from  washing  is  to  put  the 
accumulations  where  they  will  not  be  leached.  Generally,  it  will  be 
practicable  to  wheel  it  from  the  stables  to  some  central  place,  either 
nnder  shelter  or  where  tlie  water  from  the  roofs  will  not  touch  it,  and 
there  piled  in  large  heaps,  or  l)e  spread  out. 

To  hold  the  portion  which  is  lost  by  evaporation,  it  is  necessary  to 
have  some  absorbent  wliich  v/ill  take  this  up.  This  is  furnished  in 
large  quantities  on  almost  every  farm,  in  the  shape  of  muck,  turf, 
rotten  wood,  leaves  from  the  forest,  or  finely  cut  straw.  These  sub- 
stances, used  fi-eely  in  the  stable,  will  not  only  absorb  all  the  liquid 
and  gaseous  portions  of  the  manure,  but  keep  the  air  sweet  and 
healthful.  Farmers  will  do  Avell  to  make  their  calculations  before- 
hand for  procuring  proper  quantities  of  these  materials  to  be  used  in 
the  winter  for  this  purpose.  Not  only  will  they  hold  that  portion 
likely  to  be  lost,  but  the  absorbents  will  themselves  be  converted  into 
good  manure  in  the  course  of  a  few  months. 

Farmers  often  remark  that  they  have  little  or  no  manure  with 
which  to  enrich  their  fields.  They  tell  the  truth ;  but  they  do  not 
always  tell  the  reason  %ohy  they  have  so  little.  One  \vould  almost 
think,  to  hear  them  talk,  that  all  the  hay  and  gi-ain  they  fed  was 
assimilated,  rather  than  passed  from  the  animals  for  manure.  Any 
observing  man,  however,  will  have  noticed  that  there  are  two  sources 
.of  great  waste  of  manure  on  almost  every  farm. 

The  first  is  the  loss  occasioned  from  its  being  washed  away  by 
"heavy  rains,  and  carried  beyond  the  reach  of  the  farmer  into  brooks, 
rivers,  the  lake,  and  finally  the  ocean.  Very  few  are  aware  of  the 
amount  lost  in  this  way.  Many  barns  are  so  located  that  the  manure 
lieaps  are  washed  by  the  water  from  the  eaves  of  the  building  to  a 
-creek,  but  a  few  rods  away,  and  in  the  spring  half  the  value  of  the 
Jieap  is  gone.     Almost  all  that  is  dropped  about  the  yard  or  farm  in 
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winter  suffers  more  or  less  from  the  same  canse.  We  do  not  believe 
it  would  be  far  out  of  the  way  to  say  tliat  half  of  the  manure  is  car- 
ried off  in  this  manner. 

The  second  source  of  waste  is  by  evaporation  of  the  volatile  por- 
tions. How  much  goes*  into  the  air  in  this  way,  to  poison  it  for 
breathing  purposes,  and  to  be  lost  to  the  farmer,  would  be  difficult  to 
tell.  But  any  one  who  v.-ill  observe  how  heavily  the  air  is  loaded  with 
this  volatile  portion,  in  stables  an.d  about  barn-yards,  cannot  fail  to 
be  convinced  that  it  is  no  trilling  quantity.  By  exercising  proper 
care  in  saving  barn-yard  manure,  m.any  farmers  can  accumulate  more 
jirofit  than  in  any  other  way. 

Geometrical  IIaerow^ 

,  Mr.  KelsGT  exhibited  a  model  of  a  new  harrow,  having  the 
geometrical  form  of  two  equilateral  triangles,  one  placed  behind  the 
other.  The  harrow  had  a  scraper  hitched  on  behind,  and  the  scraper 
,  had  n  handle  sticking  up  at  its  rear  end.  Mr.  Kelsey  stated  that  the 
machine  would  pulverize  the  ground  twice  in  passing  over -it  once. 
"When  you  didn't  want  to  drag  in  grain  any  more,  you  could  take  off 
the  scraper  and  work  on  the  road  or  dig  cellar  with  it. 

Wm.  S.  Carpenter. —  I  consider  the  common  harrow  a  very  defect- 
ive implement  for  the  piilverization  of  the  soil.  I  have  tested  a 
rotary  harrow,  which  operates  in  a  very  superior  manner,  and  I  think 
that  the  time  is  coming  when  the  rotary  system  will  be  very  extensively 
adopted  in  instruments  of  tillage. 

Universal  "Wheel  Plow. 

Mr.  Cowen,  of  Kew  Orleans,  La.,  exhibited  a  small  modelof  a  wheeled 
plow,  which  he  stated  to  be  now  in  process  of  construction  in  Brook- 
lyn, K.  Y.  Tlie  model  showed  a  frame  furnished  with  plowing  Shares 
that  could  be  raised,  or  lowered  to  cultivate  any  depth  dasired.  The 
apparatus  is  also  furnished  with  a  seat  for  the  driver,  and  over  the 
seat  is  a  top  which  is  intended  to  be  placed  flat  when  used  as  a  shade, 
and  be  turned  up  in  a  vertical  position  when  "  running  before  the 
wind,"  but  for  what  purpose  did  not  clearly  appear.  The  inventor 
wished  for  an  expression  of  opinion  as  to  the  merits  of  the  machine, 
but  was  counseled  to  await  the  completion  of  the  trial  apparatus, 
wdien  a  committee  may  be  appointed  to  examine  and  report  upon  it. 
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ISTew  Plow  Clevis. 

Mr.  T.  P.  Warren,  Norfolk,  Va.,  exhibited  an  improved  plow 
clevis,  so  constructed  that  it  may  be  placed  either  iipoii  the  top  or 
side  of  the  plow  beam,  and  the  special  ment  of  which  lies  in  this, 
that  by  its  use  the  plow  may  be  more  easily  guided  to  cultivate 
closer  to  rows  of  plants  than  where  the  common  clevis  is  employed. 
The  device  is  best  fitted  for  one-horse  plows. 

Messrs.  P.  T.  Quiim  and  W.  S.  Carpenter  both  expressed  their 
intei'est  in  this  improvement,  and  a  belief  that  it  will  be  of  great 
value  in  certain  operations. 

Plant  Peoteotoe. 

Wilkes  &  Watson,  Sharon,  Mass.,  send  spccim.ens  of  a  plant  pro- 
tector, which  consists  in  a  conical  net,  furnished  at  tlie  bottom  with 
.a  hoop,  which  is  pressed  into  the  ground  around  the  plant,  while  the 
.net  is  sustained  over  the  latter  by  a  supporting  stick,  which  is  stuck 
into  the  center  of  the  htll.  It  is  claimed  that  the  device  will  pre- 
vent the  ravages  of  the  wire  worm.  One  of  the  members  expressed 
(the  opinion  that,  although  it  might  be  useful  in  protecting  strawberry 
plants,  for  most  vegetables  it  would  prove  little  or  no  better  than  the 
Jioop  in  common  use. 

London  Bush  Squash. 

'Dr.  Ilexamer,  Newcastle,  N.  Y. — I  have  brought  to  the  club  these 
•specimens  of  squash,  I  know  of  no  variety  superior  to  it.  The  fla- 
vor is  fine,  they  are  hard,  they  keep  at  least  half  the  winter,  and 
when  cooked  the  flesh  is  white  like  well  mashed  potato. 

Imi^koved  Sweet  Corn. 

Mr.  D.  B.  Bruen,  Newark,  IST.  J.,  exhibited  and  afterwards  distri- 
buted several  very  fine  ears  of  a  variety  of  sweet  corn  originated  by 
himself  many  years  ago,,  and  which  has  been  very  well  thought  of 
both  by  producers  and  consumers. 

Adjourned. 


January  5,  1869. 

Mr.  Nathan  C.  Ely  in  the  chair;  3Ir.  John  W.  CuA^rBERS,  Secretary. 

Teee  Plantlng. 
Mr.  Geo.  W.  Shaw,  of  Garden  Grove,  Iowa,  writes,  in  relation  to 
the  culture  of  forest  trees,  that  in  October,  1SG4,  he  planted  a  row  of 
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•walnut  trees,  and  that  now  some  of  the  trees  are  twenty  feet  high  and 
six  inches  in  diameter  near  tlie  ground.  lie  regrets  that  he  did  not 
plant  out  twenty  acres  in  the  same  way,  because  it  would  have  made 
the  land  wortli  $100  an  acre  now,  instead  of  ten  dollars.  Farmers 
who  have  bare  fields,  where  slight  harvests  are  reaped,  will  do  well  to 
ponder  this  fact,  as  it  shows  how  soon  a  tall  belt  of  trees  may  be 
grown  on  the  windward  side  of  a  farm  or  garden,  to  shield  buildings 
or  fields  from  the  cold  and  piercing  winds 'of  our  northern  winters. 

Osage  Oeange  Hedges. 

Mr.  W.  R.  Davis,  Gallon,  Ohio,  writes :  "  Let  the  plants  remain 
as  they  grow  in  the  nursery  until  spring,  but  protect  them  by  drawing 
dirt  enough  around  their  stems  to  cover  three  or  four  of  the  lowerniost 
buds.  In  the  spring,  when  the  ground  is  dry,  raise  the  plants,  and 
head  them  off  to  two  buds  ;  reset  them  in  hedge-rows  without  allowing 
tlie  small  fibrous  roots  to  become  for  a  moment  dry.  By  following 
this  plan  I  lost  only  a  single  plant  in  a  1,000,  while  my  neighbors,  who 
wintered  their  plants  in  the  cellar,  lost  about  300  to  the  thousand. 

Norway  Speuce. 

Mr.  J.  Glidden,  Clarendon,  IST.  Y.,  would  like  to  ascertain  where 
seeds  of  the  Norw^ay  spruce  can  be  obtained,  and  also  the  best  mode 
of  culture  for  the  young  trees. 

Mr.  William  S.  Carpenter. — Tlie  seed  can  be  purchased  at  any  of 
the  seed-stores  in  this  city,  but  I  would  advise  Mr.  Glidden  not  to 
experiment  with  the  seed,  but  to  purchase  the  plants  or  young  trees 
from  the  nurserymen.  It  is  almost  impossible  to  raise  the  Norway 
spruce  from  the  seed  without  great  experience  and  skill.  The  young 
plants  may  be  protected  by  ghiss,  or  in  default  of  this,  by  sowing 
barley  or  oats  among  them,  which  shields  them  from  the  direct  rays 
of  the  sun. 

•  Adulteration  of  IIorse-Feed. 

« 

Mr.  J.  Y.  Eidge,  Philadelphia,  Penn. — I  take  much  interest  in  all 
that  is  said  or  done  at  the  Farmer's  Club,  as  I  find  it  reported  in  the 
papers,  for  I  used  to  be  a  farmer  myself.  There  is  one  thing  that  I 
wish  it  would  take  hold  of  and  ventilate,  so  that  the  farmers  may 
know  how  they  are  being  swindled  by  the  dealers  in  cities.  This  is, 
the  adulteration  of  all  kinds  of  food,  both  for  men  and  stock,  that  are 
sold  as  pure  articles  to  the  country  dealers,  and  they  retail  them  to 
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tlie  farmers.  I  saw  a  letter  a  few  days  ago  from  Mr.  Henry  Bergh, 
that  triend  of  the  brute  creation,  where  he  says  that  the  ground  feed 
sold  in  that  city  is  as  much  as  half  made  up  by  plaster  of  Paris. 
Gypsum  is  very  good  on  clover  land  and  does  very  well  to  make 
images  for  little  Italian  boys  to  sell,  but  it  has  no  business  in  a  horse's 
stomach.  Can't  the  club  do  something  to  stop  such  swindling'^  I 
liope  so. 

The  Chairman. — I  have  frequently  taken  occasion  to  express  my 
belief  that  The  World,  in  exposing  the  outrageous  system  of  adultera- 
tion to  which  articles  of  food  and  drink  are  subjected,  has  accom- 
plished more  good  for  the  people  at  large  than  any  legislation  in  the 
matter  could  have  done,  because  its  words  have  been  heeded  where 
tlie_  voice  of  the  pulpit  or  the  tracts  of  the  temperance  societies  would 
have  went  for  nothing. 

Mr.  Thomas  Cavanagh. — I  have  no  sympathy  with  swindlers.  But 
Mr.  Davis  ought  to  have  gone  a  little  further,  and  told  something  to 
balance  on  the  other  side  ;  how  country  people  swindle  citizens  and 
all  classes  of  consumers  by  lashing  large  billets  of  wood  to  the  bales 
of  hay  they  sell ;  by  the  tag-locks  tliey  put  inside  of  fleeces  of  wool  ; 
by  the  sand  and  dirt  they  mingle  with  tlieir  grain,  and  in  many 
other  ways.  The  swindlers  do  not  all  reside  in  tlie  city.  I  think 
that  country  people  can  and  do  swindle,  by  adulterating  their  com- 
modities, about  as  much  as  those  people  who  live  in  cities. 

Dr.  Ilallock  spoke  earnestly  of  the  petty  swindling  and  cheating 
in  almost  everything  that  is  weighed  and  measured,  which  is  not  con- 
fined to  any  locality.  Legislation,  he  said,  is  utterly  inoperative 
meeting  this  crying  evil.  The  onl}^  remedy  is  by  following  the  evil 
up  until  we  can  produce  such  a  moral  status,  such  a  moral  sense  of 
the  odiousness  of  the  crime  of  selling  adulterated  articles  for  genuine 
ones,  and  employing  false  balances  and  unjust  measures,  that  people 
will  be  constrained  to  deal  fairly,  on  account  of  their  moral  sense  of 
the  heinousness  of  tlie  oft'ense  of  swindling.  I  have  great  confidence 
in  people  to  believe  that  when  they  see  their  abominable  practices 
held  up  to  the  gaze  of  tlie  world,  they  will  abandon  such  schemes, 
and  deal  fairly  and  justly.  I  hope  the  club  will  take  up  tins  subject 
of  adulteration  and  make  itself  a  means  of  rousing  public  opinion 
with  regard  to  the  enormity  of  tlie  frauds  that  are  carried  on,  and  do 
its  share  in  creating  a  higher  standard  of  business  morality  among 
manufacturers  and  dealers.  Who  that  has  any  proper  sense  of  moral 
rectitude,  can  hear  or  read  our  discussions  on  this  subject,  and  then 
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go  back  to  liis  old  abominable  practices  of  swindling  ?  I  have  more 
hope  of  reaching  this  evil  through  the  discussions  and  published 
reports  of  the  proceedings  of  this  club,  than  in  the  efficacy  of  any 
other  scheme. 

Mrs,  Dr.  Ilallock. — The  doctor  is  more  sanguine  than  I  can  be  in 
regard  to  the  moral  sense  of  petty  swindlers.  So  long  as  human 
nature  i'emains  what  it  is,  I  am  afraid  it  will  be  impossible  to  restrain 
fraudulent  dealers  by  mere  appeals  to  their  moral  sense.  We  cannot 
know  the  injury  done  in  the  community  by  food  mixed  with  hurtful 
materials.  The  deleterious  influence  of  such  worthless  material  as  is 
taken  into  the  human  stomacli,  with  the  adulterated  food  and 'drink, 
cannot  be  computed. 

Some  physiological  writers  have  stated  that  both  men  and  animals 
usually  live  about  five  times  longer  than  the  period  required  for  their 
perfect  growth.  Man  reachee  that  pouit  of  perfect  maturity  in  about 
twenty  years.  Therefore,  according  to  that  computation,  people 
ought  to  live  until  they  arrive  at  the  ripe  age  of  one  hundred  years. 
But  how  can  they  be  expected  to  live  to  that  age,  and  who  among  us 
expects  to  live  to  one  hundred  years  when  his  or  her  liealth  is  under- 
mined and  impaired  from  childhood  to  old  age  by  the  very  food  that 
ought  to  promote  vigor  and  long  life. 

Mr.  D.  B,  Bruen  said  that  he  once  had  occasion  to  examine  the 
loaves  made  in  the  bakeries  of  our  neighboring  village  of  K^ewark  ; 
they  were  all  short  weight.  Bread  should  be  sold  by  weight,  instead 
of  in  loaves  of  any  size  the  bakers  choose  to  make  tliem. 

A  member, — Selling  by  weight  will  not  remedy  the  worst  of  the 
evil.  The  dealers  will  adulterate  the  flour,  just  as  they  do  the  prov- 
ender for  horses,  with  plaster  of  Paris  and  other  similar  substances. 

Dr.  J.  E.  Snodgrass. — I  have  been  astonished  to  see  to  what  great 
extent  the  adulteration  of  bread  is  often  carried  b}-  the  addition  of 
poisonous  material.  The  great  evil  of  all  this  is,  that  tliis  adultera- 
tion of  what  we  eat  and  drink,  and  feed  to  our  horses,  not  only 
swindles  us  out  of  our  money,  but  makes  us  take  poisonous  materials 
into  our  stomachs.  Think  of  gypsum  and  alum  as  articles  of  diet  t 
Some  years  ago  I  was  called  upon  to  investigate  a  matter  of  thia 
kind,  and  came  across  evidence  concerning  a  largo  (piantity  of  mar- 
ble dust  that  had  went  in  the  direction  of  certain  suspected  flour 
barrels.  As  to  the  trick  of  short  weights,  even  the  street  retailers 
have  learned  it.  You  will  often  hear  them  crying  figs  for  ten  cents, 
a  pound,  when  good  flgs  are  sold  at  the  fruit  stores  for  twice  as  much^ 
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In  these  cases  the  article  is  old  and  sophisticated  with  other  snl)- 
stances,  and  if  you  look  sharp  you  will  often  iind  a  lot  of  iijijs  stuffed 
under  the  pan  of  the  scales.  I  have  seen  as  much  as  half  a  pound 
placed  in  this  manner  to  load  the  pan.  Of  course,  their  ''pounds" 
are  not  more  than  eig:ht  or  twelve  ounces,  more  or  less. 

The  Chairman. — The  most  wondrous  thin^^  of  all  is  that  v.'e  can 
take  so  much  hurtful  and  jioisonous  material  into  our  stomachs,  and 
still  live  and  enjoy  fair  health. 

Mr.  A.  S.  Fuller. — Some  time  ago  I  was  laughed  at  hecause  I 
remarked  at  one  of  these  meetings  that  the  artificial  fertilizers  sold  in 
the  market  were  fit  for  nothing  but  to  be  thrown  into  the  river.  I 
said  this,  not  because  I  believe  it  impossible  that  a  good  commercial 
manure  can  be  made,  but  for  the  reason  that  all  the  difterent  kinds 
pufted  before  the  farming  community  are  adulterated  to  such  an 
extent  as  to  be  iDractically  Avorthless.  And  so  it  is  with  ground  feed. 
I  gave  up  its  use  long  ago,  for  I  found  I  could  not  get  it  pure.  I 
could  not  repose  confidence  in  the  miller.  Where  can  we  purchase 
feed  for  teams  and  stock,  and  feel  assured  that  we  get  pure  ground 
grain  and  nothing  else  ? 

Addeess  of  Me.  Bush. 

lion.  Mr.  Bush,  of  Pennsylvania,  took  the  floor,  and  gave  an  inter- 
esting address,_  in  which  he  spoke  of  the  salutary  influence  of  the 
Farmers'  Club  on  the  -farmers  in  his  State.  He  stated  that  they 
repose  so  much  confidence  in  the  judgment  of  the  men  who  take  part 
in  the  proceedings  of  this  club  that  if  a  new  potato,  or  a  new  variety 
of  apples,  or  pears,  or  any  new  f\irm  implement  is  indorsed  by  this 
club,  they  are  not  afraid  of  it.  On  the  contrary,  let  them  see  a  new 
potato,  or  apple,  or  machine  spoken  against  by  this  club,  and  I  defy 
an  agent  to  make  a  sale  among  them.  This  club  has  become  a  kind  of 
rellahle  auihority  with  them  to  direct  them  in  all  the  operations 
of  the  farm. 

The  speaker  desired  the  cbib  to  select  and  recommend  an  apple  for 
general  cultivation,  that  will  be  among  apples  what  the  Concord 
grape  is  among  the  grapes  of  our  country.  He  said  the  country 
desires  an  apple  that  will  resist  the  attacks  of  insects,  and  the  injuries 
arising  from  atmospheric  influences.  He  also  complimented  the 
liberal  spirit  that  prevailed  here  in  regard  to  the  rights  of  the  female 
sex.  Let  them  have  their  rights,  said  the  speaker,  with  proper 
earnestness.  [Applause.]     I  see  lady  tillers  of  the  soil  among  you. 


Proceedl^gs  of  the  Farmers'  Club.  489 

It  is  right  that  tliev  should  be  allowed  to  relate  their  experience  in 
horticultural  and  agricultural  matters. 

Tiie  Chairman. — We  always  respect  their  rights,  as  they  are  con- 
nected with  the  nursery  business.     [Loud  laughter  and  applause.] 

Yarieties  of  Potatoes. 

\)y.  F.  M.  Ilexamer,  of  Newcastle,  iST.  Y.,  places  two  potatoes  of  a 
nevv'  variety  on  the  table,  that  people  might  look  at  specimens  which 
v.-crij  held  at  iifty  dollars  a  piece.  Mr.  Albert  Bresee,  of  Ilortonville, 
Yt.,  the  oi'iginator  of  the  Early  Rose  potato,  was  introduced  to  the 
audience  and  exhibited  specimens  of  a  new  variety,  termed  Bresee's 
Xo.  4.  This  potato  originated  from  the  Garnet  Chili,  the  same  seed- 
ball  iis  the  Early  Rose,  and  is  claimed  to  be  ready  for  the  table  about 
a  week  sooner  than  the  Early  liose.  It  has  not  yet  been  introduced 
to  any  extent,  the  single  tubers  being  valued  at  fifry  dollars  each. 
Mr.  Bresee  exhibited  also  anotlier  seedling  which  he  proposes  to  call 
the  ''  Prince  of  the  Early's,"  like  the  Iso.  4  above  mentioned,  which 
is  believed  to  mature  earlier  than  the. varieties  commonly  cultivated. 

The  merits  of  the  Early  Rose  were  highly  extolled  by  several  farm- 
ers who  had  raised  that  variety  the  past  season. 

Dr.  Isaac  P.  Trimble. — I  think  we  are  running  the  potato  question 
into  the  ground.  It  lias  been  acknowledged  on  this  iloor  to-day  that 
the  quality  of  the  Early  Rose  is  not  superior  to  the  Peachblow.  Tliere 
is  a  great  error  in  all  this  talk  about  the  relative  merits  of  different 
kinds  of  potatoes,  for  the  reason  that  the  Peachblow  is  taken  as  the 
standard.     The  Mercer  is  a  better  potato  than  the  Peachblow. 

Mr.  Aaron  Stone,  of  Long  Island. — In  my  vicinity  we  adhere  to 
the  Peachblow,  as  the  most  profitable  and  every  way  the  best  potato. 

At  this  point  Messrs.  Carpenter,  Quinn  and  Crane  united  in  the 
Btiitement  that  no  farmer  could  aiford  to  grow  the  Mercer,  even  if  it 
would  bring  five  and  six  dollars  a  bushel,  inasnmch  as  it  is  very  lia- 
ble to  rot,  and  matures  so  late  as  to  be  in  danger  from  froets. 

Mr.  J.  L.  Conover  gave  some  of  his  experience  in  the  cultivation 
of  tliC  Early  Rose  the  past  season.  He  stated  that  he  planted  154 
bushels  of  the  Early  Rose  potato,  and  harvested  from  this  planting 
fully  1,000  barrels.  Some  have  tried  to  depreciate  the  reputation 
of  this  variety  by  saying  that  it  is  liable  to  rot,  and  may  not  yield 
over  forty  bushels  to  the  acre.  My  own  experience  disproves  both  of 
these  assertions.  I  used  about  250  pounds  of  Peruvian  guano  to  the 
acre,  on  sod  ground,  and  the  yield  surpassed  any  other  that  I  have 
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ever  had,  except  from  the  Harrison,  which  once  yielded  me  196  bar- 
rels from  one  barrel  of  the  seed  potatoes. 

Mr.  J.  C.  Thompson,  of  Staten  Island. — What  is  your  opinion  of 
the  quality  of  the  Early  Rose  ? 

Mr.  Conov«r. — The  (piality  is  very  good,  fully  equal  to  that  of  the 
Peach]  )low. 

Mr.  Thompson  (who,  by  the  way,  is  an  excellent  farmer  on  Statcn 
Island,  and  who  raises  superior  crops  of  potatoes). — I  can  fully 
indorse  all  that  has  been  said  about  the  Early  Rose.  I  have  tried  the 
Early  Rose  very  thoroughly,  and  think  that  it  excels  all  others  that  I 
have  seen,  both  in  quality  and  ])roductiveness. 

Mr.  Wm.  S.  Carpenter. — I  have  raised  this  potato  on  my  own  land, 
with  very  protitable  results.  I  planted  seven  pecks,  and  raised  150 
bushels.  I  was  very  careful  to  separate  the  eyes,  and  plant  only  one 
in  a  place.  I  found  that  on  the  average  each  eye  produced  live  pounds 
and  nine  ounces  of  tlie  tubers. 

Mr. .  John  Crane. — AVith  me  one  peck  of  seed  gave  twenty-six 
bushels  of  potatoes.  I  noticed,  however,  some  instances  of  the  rot. 
About  a  peck  was  lost  from  this  cause. 

Other  members  present  who  had  cultivated  the  Early  Rose, 
acknowledged  that  the  variety  is  not  entirely  exempt  from  the  rot,  as 
has  been  claimed. 

Xew  Varieties  of  Apples. 

Dr.  J.  C.  House,  of  Lowville,  X.  Y.,  spoke  of  two  new  varieties  of 
excellent  apples,  of  superior  quality,  and  worthy  of  more  extended 
notice  than  they  have  yet  received.  Having  this  favorable  opinion, 
he  professed  his  willingness  to  furnish  cions  gratuitously  to  those 
who  may  wish  to  test  the  new  varieties  l)y  grafting.  He  said  these 
two  new  apples  origimited  in  northern  Xew  York,  and  are  known 
respectively  as  the  Golden  Pippin  and  the  Perry  Redstreak. 

Deep  versus  Shallow  Tillage.' 

Dr.  Isaac  P.  Trimble. — As  the  hour  for  our  special  subject  has 
arrived,  and  as  Mr.  Greeley  is  not  present,  I  move  to  postpone  the 
subject  until  another  week. 

The  Chairman. — This  subject  has  l)eon  postponed  from  week  to 
Meek,  for  the  three  past  weeks.  I  shall  therefore  rule  that  it  be  now 
taken  up.  Dr.  Trimble,  who  aj)pc}U's  as  the  cluunpion  of  the  advocacy 
of  shallow  plowing,  will  open  the  discussion. 

Dr.  Isaac  P.  Trimble. — I  have  noticed  in  a  report  of  the  proceed- 
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ings  of  this  club  of  last  week  that  I  am  called  the  champion  of  shal- 
low plowing.  This  is  not  strictly  correct.  ,  As  a  practical  farmer  I 
have  tried  both  deep  and  shallow  tillage,  and  I  have  seen  many  others 
try  both. 

Some  years  ago,  when  so  much  was  written  abont  aiibsoiling  and 
trenching,  I  supposed  that  we  were  on  the  very  borders  of  a  great 
advance  of  agricnltnre ;  that  onr  lands  were  soon  to  be  made  doubly 
productive  by  deeper  tillage.  But  my  own  experience,  careful 
"observations  of  the  experiments  of  others,  and  especially  the  testi- 
mony of  the  farms  and  farmers  of  Salem  county,  New  Jei*sey,  have 
caused  me  greatly  to  change  that  opinion.  I  have  often  seen  natur- 
ally better  lands  than  the  uplands  of  Salem  county.  My  own  native 
hills  of  the  Brandywine  are  decidedly  better.  The  Miami  lands  of 
Ohio,  the  blue  grass  lands  of  Kentucky,  and  in  Pennsylvania  much 
of  Lancaster,  Berks  and  Lehigh  counties  are  better ;  much  of  the  Cum- 
berland valley,  &c.  The  same  ma}-  be  said  of  a  great  deal  of  !New 
York  and  all  the  western  States.  Lifty  years  ago  these  lands  of 
Salem  county  had  become  greatly  impoverished  or  worn  out  by  the 
old  style  of  farming  ;  while,  in  many  parts  of  our  country",  lands  sub- 
jected to  similar  hard  usage  remained  uninjured. 

Two  years  ago  a  committee  from  this  club  reported  that  they  had 
seen,  in  a  ride  of  thirty  or  thirty -fire  miles  in  Salem  county,  about 
seventy  corn  fields,  and  they  and  the  gentlemen  they  traveled  with 
estimated  the  average  crop  of  shelled  corn  per  acre  of  these  seventy 
fields  at  between  seventy  and  eiglity  bushels.  That  was  in  August. 
The  clover  at  this  time  Avas  so  rank  that  the  stubble  where  wheat  had 
been  gathered  a  few  weeks  beibre  could  not  be  seen.  Other  indica- 
tions of  first-class  agriculture  were  constantly  manifest. 

I  have  traveled,  more  or  less,  in  nearly  all  of  the  United  States, 
and  I  have  a  passion  for  watching  the  agriculture  everywhere.  I 
have  seen  good  farms  and  good  farmers  often  ;  but  that  community  of 
farmers  in  the  several  townships  bordering  the  old  town  of  Salem,  in 
Salem  county,  iSTew  Jersey,  are  the  very  best  I  have  ever  seen. 
Their  rule  of  plowing  is  five  inches  or  under;  some  so  shallow  as 
three  inches  ;  the  ave^iage  probably  four  inches.  This  shallow  tillage 
with  them  is  comparatively  recent.  The  laboring  men  of  some  of 
these  farmers,  in  their  absence,  have  disobeyed  orders,  and  have 
been  what  Mr.  Fuller  calls  very  laz}'.  Fields  were  only  half  plowed. 
In  some  of  these  cases  of  very  sliallow  plowing,  where  the  owners 
expected  nothing,  they  have  had  the  best  crops  of  the  neighborhood. 
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The  best  crop  of  a  neigliborliood  becomes  the  common  talk,  and 
tlie  reason  why  is  tliorou^-hly  investigated.  These  accidental  suc- 
cesses have  led  to  the  general  adoption  of  comparatively  shallow 
tillage  by  tlie  intelligent,  painstaking  and  successful  farmers  of  that 
county. 

Deep  tillage  is  both  laborious  and  expensive,  and  if  never  useful 
and  often  injurious,  let  us  iind  it  out.  When  the  coining  steam  plow 
is  actually  here,  those  who  choose  may  run  the  thing  into  the  ground 
as  deep  as  they  choose ;  but,  in  the  meantime,  let  us  be  merciful  to 
the  animals  that  do  the  plowing,  unless  we  kno\v  that  deep  plowing 
pays. 

Much  stress  is  laid  on  the  circumstance  that  the  roots  of  various 
plants  are  often  found  at  great  depths  in  the  ground.  This  is 
not  denied.  In  the  very  careful  examination  of  the  roots  and  root- 
lets of  corn  in  the  field  in  Salem  county,  where  the  ground  had  only 
been  plowed  three  inches  deep,  ninety-nine  hundredths  of  them 
were  found  within  that  distaace  of  the  surface.  The  hills  of  that 
corn  were  four  and  one-half  feet  apart,  each  way,  and"  from  two  to 
three  stalks  in  a  hill.  Tlie  corn  was  then  just  shooting  in  tassel. 
This  whole  surface  of  three  inches,  and  especially  the  lower  or  sod 
portion  of  it,  was  a  mass  of  corn  roots.  They  were  reveling  in  tlie 
food  contained  in  that  soil,  especially  the  crumbling  sods.  In  dig- 
ging down  deeper  and  examining  carefully,  we  found  other  roots, 
here  and  there  one,  but  beariiig  no  more  proportion  to  those  near  the 
surface  than  the  tap-roots  of  nursery  trees  do  to  the  laterals  that  gooff 
in  every  direction  and  multiply  almost  ad  injinitum. 

Since  the  examination,  I  have  repeatedly  noticed  the  same  thing 
in  my  own  garden.  Iloe  your  corn  two  or  three  inches  deep  at  the 
time  the  ears  are  forming,  and  you  will  cut  off  these  delicate  roots 
b}'  thousands  in  each  square  foot.  It  is  then  in  ftict  a  mass  of  fibers. 
You  hardly  know  which  predominates,  the  rootlets  or  the  earth  itself. 
Xow,  why  these  few  stragglers  leave  the  main  body  and  ramble  down 
to  such  depths,  I  do  not  know.  Mr.  Greeley  says,  "  they  seek  food 
and  find  it ; "  though  further  on  he  speaks  of  the  "  cold,  lifeless  " 
subsoil.  Tiiose  roots  go  down  for  a  purpose,  lyidoubtedly ;  but  that 
they  get  food  is  not  proved.  Such  roots  can  be  found  in  a  subsoil  in 
which,  if  the  surface  soil  M'ere  taken  ofl",  nothing  would  grow. 

Mr,  Andrew  S.  Fuller  tells  us  tliat  when  nursery  trees  are  taken 
up  to  be  transplanted,  the  tap-roots  should  be  cut  off.  AVhy  tliis 
discrimination  between  young  trees  and  other  plants  ?     If  trees  are 


Proceedings  of  the  Farmers'  Club.  493 

injured  by  tlie  ^vav^vard  rambles  of  iaj^-roois,  why    "  let  down  the 
bars "  for  the  roots  of  other  plants  ? 

Much  is  said  of  looseniiifj  or  melloioinrf  the  ground,  and  some  say 
the  deeper  the  better.  Hence  subsoil  and  trenching.  Are  these 
necessar}'^  ? 

I  was  told  by  farmers  in  Salem  county  that  their  crops,  and  espe- 
cially corn,  did  best  when  planted  on  ground  plowed  in  the  fall  or 
winter,  and  onl}'  harrowed  in  the  spring.  The  seeds  germinate  as 
well  and  grow  to  tliree  or  four  blades  in  thoroughly  loose  ground  as 
in  that  more  compact,  but  after  this  they  seem  to  stop,  and  time  is 
lost,  unless  a  seasonable  rain  comes  to  pack  the  earth  just  where  the 
young  roots  want  to  go.  In  loose  ground  there  are  spaces  of  air  as 
in  stone  heaps,  the  rootlets  with  tlie  hungiy  spongioles  at  the  end  of 
tliem  have  a  perpetual  hop,  skip  and  jump,  from  one  clod  through 
space  to  another  clod.  The  native  element  of  roots  is  earth ;  they 
wp.nt  it  everywhere,  just  as  we  want  air,  as  fish  Avant  water.  Much 
is  said  about  "  aerating  "  the  soil.  Has  it  been  proved  necessary  ? 
Theoretically,  I  would  suppose  earthing  the  air  for  tlie  tops  of  plants 
would  be  Jia  necessary  as  airing  the  earth  for  the  roots. 

Even  if  loosening  the  soil  and  the  subsoil  are  useful,  have  we  any 
proof  that  the  eifect  of  deep  plowing  and  subsoiling  are  at  all  penna- 
nent.  Every  fence  maker  know*  that  the  earth  taken  from  a  post 
hole  will  not  refill  it  if  well  packed.  Hidebound  meadows  in  stifi' 
clay  that  are  so  often  plowed  to  loosen  them,  if  well  top  dressed  with 
barn-yard  manure,  in  September,  would  in  a  month  return  thanks 
for  such  a  manifestation  of  good  sense,  and  the  next  summer,  instead 
of  half  a  ton,  would  give  you  two  tons  of  hay  to  the  acre. 

I  often  watch  the  habits  of  insects  that  pass  part  of  their  lives  in 
the  ground.  The  female  of  the  seventeen-year  locust  deposits  her 
eggs  in  the  twigs  of  trees  ;  but  the  young  locusts,  almost  as  soon  as 
hatclied,  throw  themselves  to  the  ground  and  at  once  pass  into  the 
earth..  I  have'  often  been  amazed  that  anything  so  young  and  so 
.feeble  could  penetrate  the  earth  so  rapidly ;  but  they  seem  to  have  no 
digging  to  do.  Everywhere  there  seem  cracks  and  fissures,  just  wide 
enough  for  their  free  passage.  It  seems  as  easy  for  them  to  pass 
through  earth  as  a  fish  through  water.  Why  is  it  not  just  so  with 
the  rootlets  of  plants  ? 

In  the  paper  read  here  some  weeks  ago  by  Horace  Greeley  on  deep 
plowing,  he  says  in  his  eighth  proposition :  "  In  a  wet  season,  deep 
plowing  does  at  the  worst  no  harm.     In  a  dry  season  it  doubles  the 
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crop."  Is  this  true  ?  If  so,  agriculture  becomes  at  once  a  fixed 
science,  and  the  struggle  for  life  that  Durwin  speaks  of  is  ended ; 
there  will  be  no  more  struggling  except  to  push  in  the  plo\v,  and 
steam  will  probably  soon  do  that. 

I  have  lately  been  assured  by  letters  from  Salem  county  that  the 
field  plowed  only  three  inches  deep,  so  often  spoken  of,  has  yielded 
sixty  bushels  of  shelled  corn  to  the  acre,  except  where  shaded  by 
adjacent  woods.  That  district  of  country  was  parched  by  a  drouth 
of  six  weeks  when  we  saw  it,  and  it  continued  six  longer.  During 
all  tliese  twelve  weeks  they  had  a  few  slight  showers,  but  not  enouo-h 
at  any  time  to  reach  the  gro^'ing  potatoes  in  the  hills.  Kow,  accord- 
ing to  Mr.  Greeley's  theory,  had  that  field  been  plowed  six  inches 
deep,  it  would  have  yielded  120  bushels  of  shelled  corn  to  the  acre, 
for  certainly  it  was  dry  enough  to  come  up  to  his  requirement  in  that 
resjiect. 

Here  is  some  corn  sent  me  by  Joshua  Thompson  of  Elsinborougli 
township,  near  the  city  of  Salem.  He  has  forty  acres  of  such  corn, 
and  his  Quaker  neighbors  M-rite  me  that  every  acre  will  pnxluce  100 
bushels  of  shelled  corn.  He  plows  as  his  neighbors  do,  five  inches 
or  under.  The  drouth  extended  to  this  farm  also,  but  was  not  so 
severe  as  a  few  miles  away.  Would  he  have  had  200  bushels  by 
plowina'  ten  or  twelve  inches  deep  ?  On  the  contrary,  probably  not 
fifty.    \  ^ 

In  consideration  of  tliis  crop  being  four  or  five  times  more  than  the 
average  crop  of  corn  of  the  United  States,  it  may  be  interesting  to 
know  Mr.  Thompson's  management.  He  has  eighty  acres  of  upland  ; 
one-half  is  in  with  corn,  and  one-half  with  wheat  every  year.  The 
rotation  is  corn,  wheat,  and  clover,  or  clover,  corn,  and  wheat ;  but 
oh,  how  he  does  put  on  the  hani-yanl  manure.  Mr.  T.  is  one  of  the 
Salem  county  larmers  that  owns  a  portion  of  the  15,000  acres  of  banked 
meadow.  On  this  he  pastures  his  stock  in  summer,  from  which  he 
gets  those  huge  stacks  of  hay  that  are  thrown  out  so  profusely  to  his 
stock  in  winter. 

These  banked  meadows  are  the  deltas  of  the  Lower  Delaware ;  the 
accimiulated  deposits  since  the  creation,  formerly  covered  by  water 
at  high  tide,  but  all  mud  at  low  water.  Like  the  deltas  of  the  Lower 
Mississippi,  or  the  lands  redeemed  from  the  sea  in  the  Xetherlands, 
they  are  inexhaustibly  fertile.  They  are  not  like  the  banks  in  which 
Mr.  Greeley  keeps  his  accounts ;  you  may  draw  and  draw  upon  them 
without  replenisiiing,  probably  as  long  as  there  shall  be  "  seed-time  and 
harvest.-' 
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While  I  have  little  fiiitli  in  subsoiling  or  trenching,  I  do  believe 
firmly  in  draining.  How  many  thousands  of  the  farmers  of  our 
country  liave  low  lands  and  swamps  worse  than  useless,  that  could,  by 
proper  drainage,  be  niade  the  most  productive  portions  of  their  farms. 

Mr.  Greeley  in  his  9th  proposition  says  : 

"■  9.  Unless  a  small  army  is  more  effective  than  a  large  one,  an  empty 
poclvet-book  better  than  a  full  one,  a  lean  crop  preferable  to  a  large 
one,  then  a  deep  soil  must  be  more  productive  than  a  shallow  one." 

All  which  no  one  will  doubt.  That  deej?  soil  is  what  we  all  want, 
but  how  are  we  to  get  it  ? 

The  plow  is  a  very  useful  implement  on  a  farm,  but  it  is  not  a 
fertilizer.  It  will  not  make  hiinius  or  any  other  of  the  ingredients  of 
plants. 

His  -ith  proposition  says  : 

"  4.  What  we  advocate  is  not  the  burying  of  the  mold  or  natural 
surface  soil  under  several  inches  of  cold,  lifeless  clay,  sand,  or  gravel. 
If  the  subsoil  is  not  to  be  enriched,  it  may  better  remain  the  subsoil ; 
but  that  does  not  prove  that  it  ought  not  to  be  lifted,  stirred,  aerated, 
pulverized.  The  right  thing  to  do  is  to  enrich  as  well  as  mellow  and 
aerate  the  entire  soil  to  a  depth  of  fully  eighteen  inches  ;  thongh  tv/elve 
may  answer  for  a  beginning." 

The  meaning  of  these  different  passages  is  obscure.  The  farmer 
who  has  an  '^  entire  sniV^  of  the  depth  of  eighteen  inches,  or  even 
twelve  inches,  may  plow  either  deep  or  shallow,  and  .it  will  make  very 
little  difference ;  but,  excepting  alluvial  or  drift,  we  never  see  such  soils, 
and  the  inference  is  that  we  should  plow  to  the  depth  of  the  vegetable 
mold  with  the  ordinary  plow,  and  loosen  below  with  the  subsoiler. 

Some  years  ago  a  considerable  number  of  the  Salem  county  farm- 
ers used  the  subsoil  plow.  They  all  met  together  after  having  tested 
it,  and  by  common  consent  resolved  that  subsoiling  did  them  no  good, 
and  not  one  of  them  now  uses  the  subsoil  plow.  David  Pettit  sub- 
soiled  thirty  acres,  excepting  a  narrow  strip ;  on  that  strip  the  crop 
was  the  best.  Other  testimony,  both  there  and  elsewhere  could  be 
given  to  the  same  effect. 

Farmers,  as  a  general  rule,  are  extremely  cautious  in  trying  new 
things,  especially  if  expensive.  Their  gains  are  moderate,  and  the 
result  of  toil ;  hence  they  risk  little  in  experiments.  But  how  closely 
they  do  watch  the  experiments  of  others. 

I  have  seen  subsoil  plowing,  and  trenching  for  many  years,  and  in 
many  places,  but  I  never  have  seen  the  farmer,  nor  I  never  have  seen 
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t]\e  man  who  lias  seen  tlie  Ifanner,  ■\vlio  have  eo  clearly  proved-  tiK.ir 
value  as  to  cause  the  general  adoption  of  either  of  thcni  by  their 
neighbors.  So  far,  there  is  certainly  a  want  of  taitli  in  those  who 
have  been  looking  on. 

As  to  trenching,  I  have  tried  it  twice  in  my  own  garden.  Having 
more  stable  manure  than  I  cared  to  nse  on  the  surface.  I  buried  it 
freely  by  trenching  to  the  depth  pf  eighteen  inches,  or  twice  tlio 
depth  of  ordinary  spading.  Those  parts  of  the  garden  have  never 
been  better  in  any  respect  tlian  the  parts  nntrenchod.  In  this  cx]>g- 
riment  manure  enough  was  wasted  to  have'made  as  much  poor  ground 
rich. 

Mr.  G-reeley  describes  very  properly  in  his  five  fir.st  propositions 
what  kinds  of  land  should  never  be  plowed.  But'  when  he  says,  '"■  Tf 
plants  cannot  fmd  more  anchorage,  moisture,  and  food,  Tviore  certainly, 
and  more  abundantly,  in  twelve  to  eighteen  inches  of  s.dl,  than  in  six, 
then  reason  is  a  fool,  and  mathematics  a  conjectural  science,"  all  of 
which  appears  to  mc  to  be  an  assumption  to  avoid  the  question  at 
issue.  As  to  anchorage,  many  of  our  mightieet  forest  trees  rest  only 
on  a  broad  expanse  of  roots  lying  just  under  the  surface.  TV  ere  it 
possible  to  lift  tliem  out  bodily  without  breaking  tlio  roots,  and  set 
them  down  somewliere  else,  they  would  still  stand  almost  as  firmly  as 
before.  Those  who  have  traveled  in  a  beech  woods  m  "11  know  what 
is  meant  by  a  pavement  of  roots.  I  have  traced  tlvj  roots  of  the 
tulip  tree  for  one  hundred  feet,  and  all  tlie  way  partly  above  ground. 

As  to  the  moisture^ sought  for  by  the  roots  tiiat  riui  down  many 
feet,  the  moisture  of  the  earth  passes  olf  by  evaporation.  If  these 
roots  will  remain  near  the  surface,  the  moisture  will  comoto  tliem. 

As  to  the  food  sought  after  at  those  depths,  it  is  possible  they  may 
find  something  they  want. 

In  clearing  off  the  forests,  in  many  of  the  new  Bttttlt'incnts,  stump- 
pullers  are  used.  As  far  as  I  have  observed,  the  roots  of  these  fitumps 
run  the  deepest  in  the  poorest  land;  and  the  inference  is  that  plant- 
food  could  not  be  found  near  the  surface. 

I  can  imagine  that  the  upper  stratum  of  drift  Uu)d  may  be  poor 
and  the  subsoil  rich,  and  that  they  might  be  transposed  to  advantage 
by  deep  plowing. 

I  can  also  imagine  that  alluvials  might  be  ])iowed  deep  to  advan- 
tage, but  the  o\yners  of  such  lands  tell  us  they  find  it  best  to  plow 
only  two  and  a  half  or  three  inches,  just  deep  enough  to  cover  the 
sod.     I  hav'e  passed  many  weeks  on  a.  plantation  made  by  drainage  ia 
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the  Dismal  Swamp  of  ISTorth  Carolina.  Much  of  it  had  been  cropped 
annually  with  wheat  or  corn  for  more  than  fifty  years.  The  ordinary 
teams  for  plowing  were  a  pair  of  mules. 

If  the  crops  fail  lime  is  used,;  but  I  never  heard  of  deep  plowing, 
although  there  seems  no  limit  to  the  depth  of  vegetable  mold. 

The  great  art  of  agriculture  is  advancing  rapidly.  The  genius  of 
the  inventor  and  the  skill  of  the  mechanic  are  making  us  implements 
and  machinery  to  economize  labor. 

The  chemists,  by  analysis,  are  showing  us  what  plants  and  fertili- 
zers are  made  of,  and  how  the  one  should  be  fed  to  the  other. 

But  to  the  practical  farmer,  who  has  had  long  experience,  and  who 
reads  and  thinks,  we  are  most  indebted  for  the  solid  advancement  of 
the  art. 

When  Joshua  Thompson  gathers  100  bushels  of  shelled  corn  from 
an  acre  of  ground,  by  comparatively  shallow  plowing,  it  signifies 
something. 

When  George  Abbott  says  he  plows  six  inches  deep  to  make 
room  for  his  superabundance  of  barn-yard  manure,  we  infer  that  if 
lie  had  less  he  would  plow  shallower. 

When  David  Pettit  tells  us  he  has  tried  subsoiling  and  abandoned 
it,  it  has  meaning. 

When  I  am  told  by  such  men,  that  they  have  seen  rank  crops  of 
clover  grow  on  poor  land  by  a  top  dressing  of  marl  in  the  spring,  it 
proves  that  this  tap-rooted  plant  does  not  require  the  ground  loos- 
ened down  four  feet  deep  because  that  tap-root  has  been  found  to  go- 
to that  depth. 

Plaster  sown  on  the  growing  clover  in  May  has  been  known  to- 
produce  an  astonishing  crop.  Such  fertilizing  cannot  even  reach 
the  lateral  roots. 

A  top  dressing  of  ashes  will  often  cause  a  crop  of  white  clover  to 
spring  up  like  magic. 

When  I  see  seventy  corn-fields,  in  one  day's  ride,  that  will  average 
more  than  seventy  bushels  of  shelled  corn  to  the  acre,  and  not  a 
bushel  of  weeds  in  any  of  them,  the  inference  is  that  clean  cultivation 
has  something  to  do  with  the  crop. 

At  the  conclusion  of  Dr.  Trimble's  paper,  the  club,  upon  motion 
of  Mr.  A.  S.  Fuller,  amended  by  Mr.  P.  T.  Quinn,  voted  to  make 
the  subject  in  hand  the  special  order  at  half  past  one  next  week, 
and  that  all  shallow  plowing  farmers  shall  be  heard  first,  and  after 
them  the  deep  tillers,  and  then  shallow  ones  again. . 

[Inst.]  32 
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Apples  for  the  Pkaikie  States. 
Mr.  R.  P.  Spear,  Cedar  Hills,  Iowa. — Frequently  the  remark  has 
been  made  by  members  of  the  club  and  others,  to  whom  farmers  look 
for  information,  that  old  orchar.ds  are  dying,  or  that  younger  orchards 
of  apple  trees  do  not  grow  or  bear  as  they  did  formerly,  except  in 
certain  sections  of  the  different  States.  We  will  admit  that  the 
remark  is  true.  But  the  apple  is  the  most  valuable  of  all  fruits,  and 
why  is  so  little  being  done  by  horticulturists  to  ascertain  the  causes  of 
decline  in  orchards  in  the  older  States  ?  Fifteen  years  ago  we  had 
the  general  cry  in  Iowa,  "Wisconsin,  and  other  parts  of  the  west,  that 
apples  could  not  be  grown  on  our  bleak  prairies.  Our  first  orchards 
failed,  because  such  yarieties  as  Rhode  Island  Greening,  Baldwin. 
Rambo,  etc.,  were  planted.  But  our  most  persevering  nurserymen 
and  farmers  did  not  despair.  When  a  variety  failed  they  threw  it 
aside  and  tried*  others.  And  now  we  can  plant  an  orchard  on  open 
prairies,  and  know  that  with  proper  cultivation  and  care  we  will  have 
plenty  of  fruit  in  the  future.  Our  nurserymen  cannot  boast  that 
they  have  200  or  300  varieties  of  the  apple,  but  they  can  say 
that  they  have  one  dozen  varieties  that  are  adapted  to  our  soil  and 
climate.  These  do  well  without  timber  for  a  protection  against 
winds,  but  do  better  with  it.  We  know  from  experience  that  some 
varieties  require  a  stiff  clay  subsoil,  wliile  other  varieties  are  at 
home  on  our  deep  prairie  loam.  Many  years  ago  a  large  part 
of  the  eastern,  middle  and  Kew  England  States  was  covered 
with  timber  ;  the  soil  was  new  and  rich.  Canker  worms,  borers,  &c., 
were  scarce.  But  now  the  reverse  is  true.  Then  many  kinds  of 
apple  trees  flourished ;  now,  in  the  changed  condition  of  the  country, 
a  reasonable  man  would  expect  very  few  to  do  well.  Before  plant- 
ing orchards,  farmers  should  determine  what  varieties  of  trees  are 
adapted  to  their  soil,  their  climate,  and  that  will  thrive  without  the 
protection  of  the  vast  forests  that  existed  in  former  years.  Then  all 
who  wish  to  be  rewarded  early  for  their  labor,  should  strike  from  the 
list  yarieties  that  are  not  early  and  profuse  bearers.  But  a  variety 
that  lacks  the  quality  of  early  bearing,  may  prove  to  be  most  valua- 
ble in  the  end.  A  northern  slope  is  best  for  an  orchard,  but  the  first 
requisite  is  ground  thoroughly  drained.  Except  on  the  point  of 
oTOund  and  tender  limbs,  trees  first  show  the  effects  of  a  severe  win- 
ter  immediately  above  the  collar.  To  protect  the  roots  and  lower 
part  of  the  trunk  from  the  effects  of  sudden  changes  in  the  weather, 
or  water  standing  Jiear  a  tree,  throw  up  a  small  mound  of  earrti  or 
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well  rotted  manure  around  it  in  late  autumn,  and  remove  it  after 
winter  shall  be  past.  An  orchard  should  be  plowed  each  year  in  the 
opposite  direction  from  that  in  which  it  was  plowed  the  previous 
year,  and  the  furrows  should  always  be  thrown  toward  the  trees.  By 
and  by  the  trees  will  stand  on  mounds  and  from  twelve  to  twenty 
inches  deeper  than  when  planted.  They  will  thrive  and  bear  fruit 
when  trees  standing  on  flat  ground  will  look  sickly  or  die.  Train 
trees  moderately  low,  and  plant  the  ground  between  rows  with  pota- 
toes or  other  crops  that  require  similar  cultivation.  Trees  require 
less  pruning  on  an  open  plain  than  when  well  protected  by  mountains 
or  timber.  On  the  ordinary  prairie  soils  of  the  west,  north  of  forty- 
two  degrees,  the  following  list  of  trees  will  give  satisfaction,  to  wit: 
Dutchess  of  Oldenburg,  Tetofsky,  Sops  of  Wine,  Eed  Astrakan, 
Haas,  St.  Lawrence,  Fameuse,  Alexander,  Sweet  |Pear,  English  Gol- 
den Kusset,  Perry  Russet,  Blue  Pearmain,  Ben.  Davis,  Tallman's 
Sweet,  and  Hislop. 

Pickles  akd  Vinegar. 

Rev.  T.  Clarke,  Flint,  Mich.,  wants  information  as  to  the  best 
mode  of  making  and  preserving  pickles,  when  a  prime  article  is 
wanted.  He  also  asks  how  to  make  a  substitute  for  cider  vinegar 
without  the  use  of  acetic  acid. 

Mr.  S.  Edwards  Todd. — For  making  pickles,  the  following  recipe 
is  recommended  by  high  authority  in  matters  of  this  kind :  "  To 
each  hundred  of  cucumbers  add  a  pint  of  fine  salt  and  cover  with 
boiling  water,  after  which  let  them  stand  for  twenty-four  hours. 
Then  take  them  from  the  brine  and  wipe  dry  and  clean,  taking  care 
not  to  break  the  skin.  This  being  done,  they"  should  be  packed  in 
the  jars  or  vessels  where  they  are  to  be  kept,  boiling  vinegar  poured 
over  them,  and  the  vessels  closed  perfectly  ,'air-tight.  If  flavoring 
spices  are  used,  they  should  be  boiled  in  the  vinegar  before  the  latter 
is  poured  upon  the  pickles.  The  pickles  when  prepared  in  this  man- 
ner will  be  ready  for  use  in  about  a  fortnight,  and  vegetables  com- 
monly used  for  pickling  may  be  put  up  in  the  same  way."  For 
making  vinegar  without  cider  there  is  probably  no  better  way  than, 
to  use  a  solution  of  sugar  in  water,  in  about  the  proportion  of  a 
pound  of  sugar  to  a  gallon  of  water.  This,  if  allowed  to  ferment 
^ter  the  manner  of  cider,  is  capable  of  being  made  into  a  sharp 
vinegar,  the  strength  of  which  will  be  sufiicient  for  all  ordinary  pur- 
poses. Molasses  may  be  substituted  for  the  sugar  when  desired. 
Vinegar  cannot  be  made  in  any  case  without  acetic  acid,  because 
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vinegar  is  simply  a  solution  of  this  acid  mingled  with  more  or  less  of 
foreign  substances.  The  chemistry  of  vinegar  making  is  this :  The 
saccharine  matter  in  the  cider  or  other  liquid  absorbs  oxygen  from  the 
air  and  is  converted  into  alcohol,  and  then  the  alcohol  unites  with 
more  oxygen  and  becomes  acetic  acid,  Yinegar  that  contains  five 
per  cent  of  pure  acetic  acid  is  the  strongest  ever  known  in  the  trade ; 
and  an  article  that,  by  testing,  would  show  three  and  one-half  per 
cent,  would  doubtless  be  quite  strong  enough  for  pickles. 

Adjourned. 


January  12,  1869. 

Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary. 

Caee  of  Sweet  Potatoes. 

Mr.  F.  G.  Carey,  Buckeye  Farm,  Butler  county,  Ohio. — It  may 
not  be  amiss  before  I  give  you  my  method  and  experience  to  say 
something  of  the  physiology  or  peculiar  structure  of  this  tuber.  It 
will  account  for  what  to  many  seems  so  mysterious  and  difficult  in  its 
preservation.  By  examination  you  find  it  made  of  thread  like  fila- 
ments surrounded  by  a  delicate  cellular  tissue.  These  filaments  run 
longitudinally  throughout  the  entire  potato,  and  are  filled  with  milk, 
or  milk  and  water,  which  on  breaking  will  be  seen  to  exude  very 
quickly  and  profusely.  These  filaments  form  a  bundle  at  the  stem 
end  of  the  potato,  and  are  feeders  of  the  tuber,  so  to  speak.  These 
threads,  filled  in  their  normal  condition  with  this  fluid,  when  the 
potato  is  exposed  to  a  temperature  of  twenty  degrees,  thirty  minutes, 
become  enlarged  or  swollen  by  reason  of  that  remarkable  law,  accord- 
ing to  which  water  increases  in  volume  at  this  hygrometric  point  of  its 
temperature,  and  are  ruptured,  and  discharge  their  contents  into  the 
tissue  while  more  or  less  contracted,  and  the  potato  decays  at  once. 
The  same  result  is  liable  to  follow  from  sudden  dampness.  The  sweet 
potato,  therefore,  in  an  atmosphere  at  any  temperature  from  thirty-two 
degrees  to  thirty-nine  degrees,  thirty  minutes,  will  soon  decay.  And 
this  is  in  perfect  conformity  with  the  law  above  stated.  Numerous 
experiments  have  convinced  me  of  the  correctness  of  this  statement. 
The  Irish  potato  is  entirely  different  in  its  structure,  being  composed 
of  cells  of  uniform  density,  and  is  preserved  at  any  point  above  freez- 
ing. Now,  my  experience  for  many  years  has  been,  if  you  place  your 
sweet  potatoes  in  bulk,  as  you  do  your  Irish  potatoes,  in  the  place 
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■where  you  design  to  keep  them  when  they  are  dug,  without  drying 
them,  with  no  more  care  in  putting  them  away  than  the  former, 
and  keep  them  uniformly  at  a  temperature  of  from  forty-five  degrees 
to  fifty  degrees,  you  will  be  as  successful  with  these  as  with  the  others 
above  thirty-two  degrees.  I  say  forty-five  degrees  to  fifty  degrees  so 
as  to  prevent  them  going  below  thirty-nine  degrees,  thirty  minutes. 
Two  points  then  are  only  to  be  observed,  viz.,  dryness  and  the 
temperature  above  given.  Putting  anything  between,  among  or 
around  them  may  serve  to  keep  them  at  the  proper  temperature 
stated,  but  it  is  of  no  value  whatever  aside  from  that ;  and  if  damp- 
ness is  thereby  retained  it  will  be  a  positive  injury.  To  be  a  little 
more  explicit,  for  the  benefit  of  those  who  may  desire  to  keep  the 
sweet  potato,  I  would  say,  dig  your  potatoes  before  the  soil  reaches 
the  temperature  of  freezing  on  its  surface.  The  mere  blackening  of 
the  vines  will  not  of  itself  destroy  the  potato  for  keeping,  the  cells 
not  sufiering  rupture ;  but  it  is  safer  to  dig  them  before  tliis  occurs. 
As  you  dig,  place  them  where  you  intend  to  keep  them,  say  in  a  bin 
or  box,  the  more  the  better,  not  to  be  handled  till  you  remove  them 
in  the  spring,  observing  closely  the  two  things  above  recited.  After 
the  sweat  takes  place,  say  in  some  three  or  four  weeks,  which  may  be 
readily  observed,  scatter  a  light  covering  of  dry  loam  or  sand,  loam  is 
preferable  over  them,  simply  covering  them.  By  following  this  receipt 
you  may  keep  the  sweet  potato  for  table  use,  or  for  seed,  as  well  as  its 
inferior  and  less  nourisliing  edible,  the  Irish  potato.  In  South  Caro- 
lina they  put  them  up  in  heaps,  as  we  do  the  Irish  potato,  in  the  open 
tiir,  scattering  the  leaves  of  the  pine  over  them,  and  then  covering 
with  about  four  inches  in  depth  with  their  sandy  loam,  leaving  an 
aperture  at  top  for  the  moisture  to  escape,  closing  when  the  sweat  is 
ofi.  Many  in  that  climate  are  unsuccessful,  andlrom  the  same  cause, 
as  the  temperature  falls  below  forty  degrees  and  they  neglect  to  close 
the  openings.  It  is  a  matter  of  surprise  that  while  our  grains,  fruits, 
and  vegetables  have  been  submitted  to  a  close  and  exact  chemical 
analysis,  the  sweet  potato  has  been  omitted,  at  least  so  far  as  my 
investigation  has  extended.  It  has  greater  fattening  properties,  and 
is  more  nutritious  than  ^he  Irish  potato,  and  is  greatly  more  pro- 
ductive. 

Dr.  Isaac  P.  Trimble. — There  is  a  difference  in  the  soil  and  cli- 
mate as  between  South  Carolina  and  New  Jersey.  The  southern 
potato  is  the  sweetest,  but  they  raise  excellent  sweet  potatoes  in 
Gloucester   county,   New    Jersey.      The   farmers    there    are   fully 
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impressed  witli  the  importance  of  keeping  a  warm  temperature.  One 
grower  has  a  stove  in  his  wagon,  so  that  tlie  potatoes  shall  get  no 
chill  in  ffoinnr  to  market. 

Mr.  P.  T.  Quinn. — In  the  south  they  have  the  sweet  potato  and 
the  yam ;  in  New  Jersey,  the  sweet  potato  only.  In  the  south  they 
plant  whole  tubers ;  at  the  north  the  vines  are  started  in  a  bed  and 
cuttings  or  shoots  transplanted. 

Mr.  Henry  T.  "Williams. — In  Delaware  they  plow  only  three  inches 
deep,  and  yet  raise  fine  potatoes.  The  Delaware  sweet  potatoes  are 
better  than  the  southern. 

Dr.  Miller. — I  doubt  whether  Delaware  potatoes  are  equal  to  those 
from  the  south.  If  a  market  man  has  the  Delaware  potato  for  sale 
he  will  say  they  are  better  than  the  southern. 

Mr.  T.  C.  Peters. — Judging  from  my  observations  while  at  the 
south,  the  people  there  were  very  successful  in  that  section  in  preserv- 
ing the  sweet  potato.  They  put  them  in  barrels  with  holes  in  the 
bottom,  which  permitted  a  circulation  and  gave  a  vent  through  which 
to  carry  off  the  moisture.  The  potato  was  thus  preserved  in  prime 
order  for  family  use. 

Dr.  Isaac  P.  Trimble  spoke  of  the  difference  in  climate  between 
South  Carolina  and  !New  Jersey.  He  said  one  of  the  most  extensive 
producers  of  the  sweet  potato  in  Gloucester  county  adopted  very 
much  the  plan  suggested  by  Mr.  Carey,  who  carried  the  caution  with 
regard  to  the  proper  temperature  to  such  a  degree  that  he  had  stoves 
placed  in  his  wagons  in  which  he  removed  his  sweet  potatoes  to  market. 
The  curious  spectacle  might  be  seen  any  day  in  winter  of  his  wagons 
on  their  way  to  market  with  the  smoking  chimney-stacks  of  loco- 
motives. There  once  prevailed  an  idea  that  sweet  potatoes  required  a 
very  deep  soil,  but  that  was  now  exj^loded.  All  competent  to  form 
an  intelligent  opinion  preferred  a  short  and  thick  sweet  potato,  raised 
in  a  shallow  soil,  to  a  long  and  slim  one  raised  on  a  deep  soil 
(applause) ;  another  argument  against  deep  soil  plowing. 

The  Mercer  Potato, 

Mr.  N.  C.  Jessup,  Westhampton,  Suffolk  county,  L.  I.,  sends  to 
the  club  a  sample  of  Mercer  potatoes.  The  seed  was  from  Maine ; 
has  been  planted  here  four  years  ;  they  do  not  rot,  and  improve  in 
quality  every  year.  There  were  three  lots  planted  year  before  last ; 
they  did  not  rot  when  every  piece  of  the  old  Mercer  rotted.  They 
yield  as  well  as  any  potato  that  we  have.  I  measured  twelve  rods  of 
ground,  and  they  yielded  at  the  rate  of  325  bushels  per  acre. 
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Dr.  Isaac  P.  Trimble  expressed  himself  delighted  with  the  informa- 
tion contained  in  that  letter,  and  asked :  "  If  we  can  get  the  Mercer 
back  again,  who  wants  to  pay  fifty  dollars  apiece  for  these  new  fan- 
gled  kinds  ?" 

Dr.  F,  M.  Hexamer,  of  Newcastle,  said,  in  relation  to  the  improve- 
ments of  old  varieties,  that  all  late  improvements  had  consisted  in 
originating  new  varieties,  which  could  be  more  profitably  cultivated 
than  the  old  kinds.  Hardly  anything  had  been  done  to  perpetuate 
the  old  kinds.  No  one  could  dare  to  run  down  the  Mercer  potato; 
but  if  it  could  not  be  raised  profitably,  that  ended  the  question.  The 
failure  of  this  kind  of  potato  was  not,  as  had  been  often  alleged,  attri- 
buted to  the  practice  of  planting  the  smaller  bulbs,  and  using  for 
domestic  purposes  the  larger  ones.  The  speaker  had  planted  large 
ones,  and  yet  they  rotted.  Whether  the  transfer  of  a  certain  kind  of 
potato  from  one  section  to  another,  from  one  class  of  soil  to  another, 
might  operate  in  preserving  the  produce  from  decay,  was  a  very 
important  question,  and  one  that  entered  largely  into  this  question 
now  under  discussion.  The  speaker  quoted  instances  where  the  escu- 
lent improved  vastly  by  its  being  transplanted  from  one  soil  to 
another,  and  also  cases  where  it  degenerated.  As  a  general  thing, 
Dr.  Hexamer  believed  that  the  transplanting  gf  a  potato  from  a 
heavy  soil  to  a  light,  friable  one,  tended  to  improve  the  quality. 
There  was  no  use  in  trying  to  raise  potatoes  through  a  fifty  dollar 
seed  if  Mercers  could  be  raised  at  325  bushels  to  the  acre ;  but  if  a 
fifty  dollar  seed  would  give  you  the  means  of  raising  a  fine  healthy 
potato  to  take  the  place  of  a  sickly  one,  then  the  money  could  not  be 
better  expended. 

Deep  and  Shallow  Plowing. 

The  chairman  announced  that  the  subject  of  deep  and  shallow 
plowing  would  be  resumed,  and  he  proclaimed  that  if  any  one  had 
anything  fifrther  to  offer  on  the  subject  of  shallow  plowing,  in  addi- 
tion to  what  Dr.  Trimble  had  adduced  the  previous  week,  he  would 
now  be  heard. 

Mr.  H.  B.  Smith  stated  that  the  Farmers'  Club  in  Connecticut 
valley,  several  years  ago,  recommended  deep  plowing,  and  the  farmers 
took  the  advice  and  plowed  several  inches  deeper  than  usual  the 
succeeding  season.  The  result  was  a  failure  of  crops,  and  from  that 
day  to  this,  the  farmers  in  that  valley  would  call  an  advocate  of  deep 
soil  plowing  a  stark  naked  fool.    [Great  laughter.]     He  (Mr.  Smith), 
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however,  was  not  quite  terrified  by  the  result.  The  first  year  he 
plowed  four  or  five  inches  deeper  and  lost  all  his  crop.  After  that 
he  altered  his  tnodus  (yperandi,  and  plowed  an  inch  deeper  each  year, 
with  the  happiest  results.  The  point  in  deep  plowing  was  that  it 
should  be  done  gradually.  It  was  the  greatest  possible  preventive  of 
the  evil  efiects  of  drouths,  and  in  that  lay  the  greatest  argument  in 
favor  of  it.  The  contrariety  of  opinion  on  this  subject  arose,  Mr. 
Smith  thought,  from  the  experiment  having  been  tried  on  difierent 
soils  with  diff'erent  results,  each  experimentalist  making  out  the  result 
of  his  experiment  to  be  universal. 

Mr.  Swift  explained  what  kind  of  soil  might  be  plowed  deep, 
advantageously,  and  where  and  when  shallow  plowing  would  be  much 
better  than  deep  plowing. 

Mr.  T.  C.  Peters. — I  was  on  the  committee  that  visited  Salem 
county,  as  a  kind  of  fifth  wheel,  and  I  am  a  good  deal  of  the  same 
opinion  as  the  gentleman  from  Massachusetts.  The  expediency  and 
inexpediency  of  deep  or  shallow  plowing  depends  upon  surrounding 
circumstances,  and  upon  the  nature  of  the  soil  to  be  operated.  In  the 
sandy  parts  of  New  Jersey  shallow  plowing  is  most  unquestionably 
the  best.  There  is  one  question  the  club  ought  to  settle  :  What  is 
deep  plowing,  and  what  shallow  ? 

Chairman. — I  suppose  three  inches  is  shallow,  but  what  may  be 
called  deep  plowing  is  quite  another  question. 

Dr.  Isaac  P.  Trimble. — Eighteen  inches  may  be  called  deep  plowing. 

Question  by  the  Chairman. — How  deep  do  farmers  ordinarily  plow  ? 

Mr.  Jas.  A.  Whitney. — About  ten  inches. 

Mr.  S.  E.  Todd. — Yery  few  farmers  plow  as  deep  as  that. 

Mr.  T.  C.  Peters. — In  my  opinion,  five  inches  and  under  is  shallow ; 
over  five  inches  is  deep.  In  western  New  York  they  have  a  system 
of  plowing  the  first  year  five  inches  for  the  purpose  of  planting  corn  ; 
the  next  year  deeper  again ;  and  the  third  year  eight  or  ten  inches 
for  wheat.  Such  a  plan  would  not  hold  in  New  Jersey,  where  the 
very  best  farmers  will  only  plow  deep  enough  to  cover  their  manure. 

Dr.  F.  M.  Ilexamer. — We  ought  to  define  our  terms.  The  average 
depth  is  five  inches.  All  below  that  may  be  called  deep  tillage,  and 
less  than  that  and  five  inch  plowing  should  be  considered  shallow. 

Mr.  Cowing,  of  New  Orleans,  spoke  of  the  southern  soils.  lie  said 
the  subsoil  of  most  of  the  Louisiana  plantations,  when  first  tlirown 
up,  is  sterile,  and  weeds  will  not  grow  the  first  year.  But  afterward, 
the  earth  being  sweetened  by  sun  and  air,  the  places  where  earth  of 
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ditches'-bottom  has  been  thrown  out  will  be  more  productive.  He 
considers  it  an  established  truth,  that  on  heavy,  tenacious  soils,  deep 
tillage  is  always  salutary,  and  quite  often  on  sandy  loams,  especially 
when  the  climate  is  likely  to  bring  drouth.  A  corn  field  in  Texas, 
plowed  a  foot  deep,  will  give  a  fair  yield,  though  no  rain  fall  on  the 
growing  crop. 

Mr.  Swift.— The  principle  to  guide  us  in  New  York  and  vicinity  is 
the  quality  of  manure.  With  much  manure  till  deep.  But  much 
depends  on  climate  and  season. 

Mr.  D.  B.  Bruen. — I  will  give  the  experience  of  a  neighbor  of 
mine,  a  market  gardener.  He  takes  $1,000  and  $1,200  worth  from 
an  acre  each  year,  uses  175  and  200  loads  of  manure  per  acre,  and 
plows  just  as  deep  as  he  can  get  the  share  into  the  subsoil.  By  this 
deep  tillage  and  high  manuring  he  has  made  himself  rich. 

Mr.  P.  T.  Quinn. — I  have  watched  this  discussion  with  peculiar 
interest,  because  I  have  always  been  a  believer  in  deep  tillage.  The 
views  I  advance  are  not  from  reading.  Library  farmers  make  fine 
theories  but  bad  crops.  My  farming  experience  in  the  red  clay  of 
New  Jersey  is  of  many  years'  duration,  and  every  year  I  am  more 
and  more  thoroughly  convinced  of  the  soundness  of  tlie  system  that 
has,  for  nearly  a  quarter  of  a  century,  been  followed  on  the  Mapes 
farm.  That  system  found  me  poor,  and  by  it  and  nothing  else,  I 
have  been  enabled  to  rise,  to  save  money,  and  to  reach  competence. 
On  much  of  that  farm  I  have  a  soil  of  twelve  inches  ;  and  for  six 
inches  below  that  the  earth  is  mellow,  and,  as  Mr.  Whitney  has 
found,  well  supplied  with  organic  matter.  Here  Mr,  Quinn  read  a 
letter  from  Prof.  Geo.  H.  Cook  of  the  State  Geological  Survey.  He 
says  in  substance,  that  the  Salem  soil  and  subsoil  are  both  remarka- 
bly light  and  porous,  unlike  most  of  the  State,  and  not  requiring  to 
be  subsoiled  to  admit  the  roots  of  crops. 

Mr.  John  C.  Thompson,  of  Staten  Island,  gave  his  views  on  the 
intimate  connection  between  good  plowing  and  a  proper  condition  of 
the  soil  as  to  moisture,  as  follows  : 

In  discussing  a  question  of  such  vast  importance  to  the  human 
family,  one  that  involves  so  much  extra  labor  to  both  man  and  beast, 
and  one  that  involves  the  greater  production  of  food  for  the  human 
and  brute  family,  as  that  of  deep  tillage,  it  is  of  the  utmost  importance 
that  we  start  right,  and  keep  right  on  the  question  before  us.  And, 
therefore,  the  first  thing  we  should  inquire  into  and  definitely  settle, 
is,  what  condition  of  soil  suits  our  growing  crops  best ;  whether  wet. 
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dry  or  a  damp  soil  ?  To  me  it  appears  that  equal  moisture  is  the 
very  best  condition  to  insure  the  most  favorable  success  to  our  crops. 
Now  if  we  find  after  careful  examination  that  equal  moisture  is  the 
most  favorable  condition  to  promote  the  growth  of  plants,  then  the 
second  consideration  is,  how  shall  we  proceed  to  secure  that  condition 
for  our  growing  crops  ?  First,  let  us  observe  the  operations  of  nature, 
our  great  teacher.  Let  us  see  what  it  is  that  restores  the  parched-up 
grass  on  hill-tops  and  their  sides  after  a  long  drouth.  Let  us  see  what 
it  is  that  restores  our  sun-browned  meadows  and  our  withering  corn 
to  life  after  a  long  drouth  in  summer.  Does  not  the  first  passing 
shower  which  saturates  the  parched  earth,  gives  drink  to  the  thirsty 
plants,  alter  their  appearance  as  quick  as  if  done  by  a  magic  hand. 
Thus  it  is  seen  that  water  is  the  food  that  sustains  and  restores  all 
vegetation,  and  if  properly  supplied  to  plants,  produces  the  most 
favorable  and  satisfactory  results ;  water,  without  which  all  animals  as 
well  as  vegetation  dies.  Water  is  therefore  the  great  agent  of  produc- 
tion, as  well  as  destruction,  excess  of  water  being  quite  as  fatal  to  our 
crops  as  the  want  of  it.  I*^ow,  to  get  rid  of  water  when  in  excess  for 
the  use  of  plants,  and  to  secure  a  supply  of  moisture  for  plants  when 
there  is  a  deficiency  of  falling  rains,  and  thus  secure  equal  moisture,  is 
the  gist  of  the  question  before  us  to-day.  Close  observers  notice  that 
hard  packed  earth,  like  our  roads,  dry  out  quicker  and  deeper  than 
the  cultivated  lands  beside  them.  It  is  also  a  fact  that  frequent  stir- 
ring of  the  soil  in  times  of  drouth  causes  it  to  retain  as  well  as  to 
attract  the  moisture  from  the  air,  and  thereby  keep  it  in  a  damp  and 
more  suitable  condition  to  promote  the  growth  of  jilants.  On  all  our 
cultivated  lands  there  is  annually  applied  about  the  same  average 
(quantity  of  manure.  But  if  the  season  is  diy,  the  crops  will  be 
deficient  in  proportion  to  the  lack  of  rain.  While  in  seasons  of  mod- 
erate and  frequent  rains  we  never  fail  to  have  good  crops,  even  with- 
out manure,  and  so  it  is  when  we  have  an  excess  of  Avet,  the  crops 
are  drowned  out.  That  is,  on  all  grounds  not  trenched,  subsoiled,  or 
underdrained  to  absorb  or  carj-y  ofl'  the  excess  of  water,  except  on 
sandy  lands  (like  those,  in  Ocean  and  Salem  counties,  '^.  J.),  where 
the  excess  of  rain  passes  down  without  any  artificial  aid.  The  advan- 
tage of  deep  tillage,  therefore,  not  only  keeps  the  ground  in  prime 
condition  as  regards  moisture,  Init  it  renders  it  fine  and  friable,  which 
is  highly  favorable  for  the  fibrous  rootlets  to  ramble  through  in  search 
of  food  and  drink.  It  is  a  demonstrated  fact  that  all  grounds  stirred 
deep  aid  the  moisture  from  below  to  rise  more  readily  toward  the  sur- . 
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face,  and  thereby  secures  equal  moisture  in  times  of  drouth,  at  the 
same  time  assisting  the  earth  to  absorb  heavy  falls  of  rain.  As  truly 
observed  by  friend  Greeley,  that  when  he  plowed  his  hillside  land  six 
inches  deep,  large  quantities  of  the  soil  were  carried  down  by 
lieavy  rains  to  the  brook  below ;  but  when  he  plowed  twelve  inches 
deep,  none  ran  off,  because  the  loose  condition  of  the  earth  to  so 
great  a  depth  enabled  it  to  swallow  up  the  heavy  falls  of  ram. 
In  conclusion,  let  me  say  that  I  have  seen  a  good  crop  of  potatoes 
gathered  in  a  very  dry  season,  fi-om  a  piece  of  trenched  ground  when 
a  piece  beside  it  planted  at  the  same  time  proved  a  complete  failure. 
I  have  seen  a  splendid  crop  of  clover  grown  (without  manure)  on  a 
piece  of  land  filled  in  with  clay  and  sand.  On  a  piece  of  new  land, 
filled  in  several  feet  with  clay  only,  I  have  seen  a  fine  crop  of  pota- 
toes grown  (without  manure).  These  facts  show  us  that  deep  tillage 
secures  equal  moisture ;  and  equal  moisture  is  sure  to  reward  us  with 
good  crops,  even  when  rain-falls  are  few  and  far  between.  How  to 
secure  and  retain  equal  moisture  in  our  cultivated  soils,  witli  the  least 
possible  cost,  is  a  subject  well  worthy  of  deep  consideration  'by  all 
tillers  of  the  earth. 

Dr.  F.  M.  Hexamer. — My  experience  in  plowing  has  taught  me  to 
go  down,  but  to  go  slowly,  year  by  year,  not  all  at  once.  ISTow  I 
have  a  depth  of  about  ten  inches.  When  I  have  plowed  deepest  the 
difference  in  the  vigor  of  the  growth  was  apparent  at  the  distance  of 
half  a  mile,  and  the  yield  was  a  half  more.  The  hour  for  adjourn- 
ment approaches.  I  wish  we  could,  in  parting  with  this  topic,  give 
the  farmers  of  the  country  two  or  three  conclusions  of  some  practical 
A'alue  to  them.     May  I  not  state  them  somewhat  as  follows : 

1.  On  most  light  soils  of  from  three  to  five  inches  in  depth,  where 
the  subsoil  is  mellow  and  porous  we  would  not  advise  plowing  deep. 

2.  But  on  stiff  soils,  w;here  the  subsoil  is  also  heavy,  it  seems  proven 
that  the  farmer  should  carry  his  tillage  a  little  lower  every  year  until 
his  soil  is  at  least  twelve  inches  deep,  and  he  need  not  cease  his  pene- 
tration till  he  reaches  the  depth  of  eighteen  inches. 

As  to  the  best  time  for  effecting  this  amelioration,  I  recommend 
the  fall  for  the  deepest  plowing.  I  would  go  down,  for  instance, 
seven  inches  in  the  fall  and  six  inches  the  following  spring. 

Mr.  J.  B.  Lyman. — When  the  committee  sent  to  Salem  county 
made  their  report,  portions  of  the  soil  were  brought  to  the  rooms  of 
the  Institute,  as  also  specimens  of  the  soil  and  subsoil  from  the  farm 
of  Prof.  Mapes.     These  earths  were  placed  in  the  hands  of  Mr.  Whit- 


508  Transactions  of  the  American  Institute. 

ney,  with  the  request  that  he  make  a  comparative  analysis  of  them 
and  report  upon  their  mechanical  and  chemical  character.  As  a  pro- 
per introduction  to  the  question  in  hand,  I  call  for  the  report  of  our 
chemist. 

Mr.  Jas.  A.  Whitney. — Mr.  Chairman :  With  reference  to  the 
samples  of  subsoil  from  the  "  Mapes  farm  "  and  from  Salem  county 
N.  J.,  submitted  some  time  since  for  analysis,  the  writer  regrets  that 
the  imperative  pressure  of  other  engagements  temporarily  interrupted 
the  investigations  at  an  early  stage.  He  is,  however,  able  to  lay 
before  the  club  the  results  of  the  tests  as  far  as  made.  Both  of  the 
samples  were  very  dry  when  taken  in  hand.  That  from  the  Mapes 
farm  was  so  hard  and  compact  as  to  require  considerable  effort  in 
pulverizing  it  in  a  mortar  and  possessed  a  brick-red  color,  due,  as  was 
shown  by  testing  with  the  ferro-cyanide  of  potassium,  to  the  pres- 
ence of  peroxyd  of  iron.  The  tenacious  character  of  this  subsoil 
indicates  that  in  its  natural  condition  it  must  present  a  strong  barrier, 
not  only  in  the  downward  passage  of  plant-roots,  but  also  to  the 
drainage  of  water  from  the  surface  soil,  and  the  alternating  influences 
of  frost  and  warmth.  More  than  this,  the  decay  of  any  organic 
matter  that  may  exist  in  the  subsoil  out  of  the  reach  of  air,  would 
abstract  oxygen  from  the  peroxyd,  and  thus  convert  it  into  a  pro- 
toxyd  of  iron,  a  mineral  very  injurious  to  all  vegetable  growth. 
Subjected  to  the  usual  tests  this  subsoil  gave  of  organic  matter,' 
51-lOOOtli,  or  a  little  more  than  five  per  cent.  The  soluble  portion 
included  in  this  amounted  to  only  6-100  of  one  per  cent.  The 
proportion  of  mineral  matter  soluble  in  water  was  35-100,  or  slightly 
more  than  one-tliird  of  one  per  cent.  The  sample  of  Salem  county 
subsoil  consisted  of  yellowish,  friable  earth,  easily  crushed  to  powder 
between  the  fingers,  and  showing  in  its  structure  a  far  greater  pro- 
portion of  silica  than  the  other.  It  contained  3  65-100,  or  upward 
of  three  and  one-half  per  cent  of  organic  matter,  and  of  this  three- 
tenths  of  one  per  cent  were  soluble  in  water.  Of  soluble  mineral 
matter  it  had  one  and  one-fourth  per  cent.  The  sample  from  the 
Mapes  farm  was  taken  from  a  field  that  for  years  had  been  subjected 
to  the  deep  tillage  for  which  that  farm  has  become  celebrated,  and  the 
extent  to  which  plants  are  encouraged  by  this  system  to  send  their 
roots  deep  into  the  ground  for  nutriment  is  shown  by  the  large 
amount,  about  five  per  cent,  of  organic  matter  or  humus  indicated  by  the 
analysis.  This  is  evident  if  we  consider  alone  the  mechanical  structure 
of  the  subsoil,   hard,  compact   and  tenacious,   and   presenting  in  its 
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original  state  what  we  may  infer  to  be  an  almost  insuperable 
obstacle  to  tlie  pushing  downward  of  the  tiny  spongioles  of  plants. 
When  the  tough  subsoil  is  loosened  it  is  permeated  with  minute  roots, 
which,  as  the  plants  die  or  are  harvested,  commence  to  decay  ;  but 
being  partially  shut  out  from  the  access  of  air,  their  decomposition  is 
proportionally  slow,  and  hence  the  humus  or  decaying  organic  matter 
accumulates  in  the  subsoil  where  it  serves  a  double  purpose.  By  its 
continuous  decomposition  the  humus  gives  off  carbonic  acid  gas, 
which  being  held  in  solution  by  water  gradually  acts  upon  and 
liberates  the  valuable  mineral  substances  so  that  they  may  be  readily 
assimilated  by  plants.  It  also  absorbs  the  ammonia  carried  down  by 
rains  from  the  manures  applied  to  the  surface  soil  and  prevents  it 
from  being  washed  away  and  lost.  The  percentage  of  soluble 
organic  matter  may  be  considered  in  this  connection  as  simply  the 
guage  by  which  we  can  estimate  the  relative  rapidity  with  which  the 
decomposition  of  vegetable  substances  take  place  in  the  subsoil.  It 
will  be  observed  that  the  quantity  of  soluble  organic  matter  is 
greater  in  the  Salem  county  sample  than  in  that  of  the  Mapes  farm  ; 
and  from  this  we  may  infer  that  in  it  the  organic  matter  decays  more 
rapidly  than  in  the  other,  and  also  find  the  cause  of  the  smaller  per- 
centage of  insoluble  organic  matter  in  the  same  sample.  The  whole 
is  explained  by  the  looser  texture  of  the  Salem  county  subsoil,  which 
permits  the  more  energetic  action  of  air,  heat  and  moisture.  These, 
the  results  obtained  at  the  early  stage  at  which  the  experiments  were 
suspended,  are  laid  before  you  with  no  further  expression  of  opinion 
than  this :  That,  incomplete  as  they  are,  they  furnish  proofs  of 
the  propriety  of  hoth  of  the  widely  different  modes  of  tillage 
pursued  in  the  two  sections  from  which  the  specimens  of  sub- 
soil were  taken.  The  subsoil  of  Salem  county  is  loose  and  friable, 
permitting  the  roots  of  plants  to  grow  easily  to  unknown  depths ; 
sufiiciently  porous  to  admit  deep  down  the  action  of  the  air,  the 
warmth  of  the  sun  and  the  free  drainage  of  surplus  water,  and  yet  it 
is  dense  enough  to  filter  the  fertilizing  materials  from  the  water  that 
carries  them  into  the  soil.  It  offers  no  inducement  to  the  farmer  to 
plow  a  foot  deep,  when  nature  herself  has  loosened  the  ground  to  a 
greater  depth  than  his  team  can  ever  draw  the  share.  On  the  other 
hand,  the  hard  and  tenacious  subsoil  of  the  Mapes  farm,  bearing,  when 
dry,  a  closer  resemblance  to  a  brickbat  than  to  cultivatable  earth, 
requires  a  far  different  treatment.  Its  owner  was  wise  when  he  sought, 
by  the  aid  of  art,  to  bring  about  in  his  cold  and  sterile  subsoil  those 
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very  conditions  of  looseness  and  -warmth  with  which  a  kindlier 
Providence  has  blessed  the  fields  of  his  neighbors  in  Salem  county, 
New  Jersey. 

Mr,  T.  C.  Peters  offered  the  following  resolutions,  and  moved  that 
they  lie  on  the  table : 

liesolved,  That  in  the  opinion  of  this  club,  deep  plowing  will  be 
considered  above  five  inches  in  depth,  and  shallow  below  five  inches. 

J2esolved,  That  deep  culture  is  advisable  in  tenacious  soils,  while 
shallow  culture  is  advisable  in  poorer  soils.      Carried. 

Nebraska. 

Mr.  T.  C.  Peters  read  the  following  letter  from  Mr.  R.  R,  Folsom, 
Attica,  Wyoming  county,  N.  Y. : 

"  In  your  published  proceedings  of  the  Farmers'  Club  of  thb 
American  Institute,  the  State  of  Nebraska  is  noticed,  and  its  merits 
and  demerits  for  emigration  are  discussed.  I  feel  it  a  duty  to  correct 
some  of  the  erroneous  impressions  that  have  gone  forth  to  the  world. 
I  went  out  to  Nebraska  in  September,  1854,  after  the  organic  act  ot 
Congress  for  making  Kansas  and  Nebraska  territories  became  a  law, 
but  before  the  Indians  had  given  up  possession  of  any  part  ot 
Nebraska. 

Prom  Chicago  west  500  miles,  to  the  Missouri  river,  we  traveled  a 
great  part  of  the  way  without  roads  as  there  were  then  but  few  settlers 
in  Iowa,  more  than  fifteen  or  twenty  miles  west  of  the  Mississippi. 
We  were  twelve  days  in  making  the  trip  from ,  Chicago  to  Council 
Bluff's.  An  early  frost  had  killed  vegetation  throughout  most  of 
the  eastern  States,  and  the  first  green  grass  I  had  seen  for  two  weeks 
was  on  the  west  bank  of  the  Missouri,  where  the  beautiful  city  of 
Omaha  now  stands. 

In  the  spring  of  1865  I  commenced  farming  in  Burt  county,  forty- 
five  miles  north  of  Omaha.  I  settled  at  Tekamah,  where  Tekamah 
creek  disembogues  from  the  bluffs,  opening  into  the  broad  and  fertile 
Missouri  valley,  four  miles  from  the  nearest  point  on  the  great  river. 

We  commenced  [plowing  on  the  weed  land  on  Tekamah  creek, 
where  one  yoke  of  good  oxen  could  plow  an  acre  a  day ;  but  the 
prairies,  where  the  grass  is  predominant,  require  more  strength  of 
team.  ^Ye  raised  a  fine  crop  of  corn,  some  garden  vegetables,  and  a 
fabulous  crop  of  potatoes ;  we  buried  them  as  we  do  in  western  New 
York,  and  found  most  of  them  frozen  in  the  spring.  But  little  snow 
fell,  and  the  ground  froze  to  the  depth  of  about  three  feet. 
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Tlie  next  year  we  had  excellent  corn,  potatoes,  and  all  kinds  of 
2-arden  veojetables.  About  the  middle  of  May  I  procured  two  bushels 
of  seed  wheat ;  spring  wheat.  Winter  wheat  does  not  generally  do 
\vell  there ;  and  tliis  was  the  first  sown  in  the  State  north  of  Omaha. 
The  wheat  came  up  finely,  but  soon  hot,  dry  weather  came  on,  and, 
when  ready  for  harvest,  the  wheat  was  about  two  feet  high,  with  short 
heads,  and  not  very  well  filled ;  it  had  hardly  littered  at  all,  and  I 
gave  it  to  a  neighbor.  He  harvested  it  and  got  eight  bushels.  I 
concluded  i!s^ebraska  was  not  much  of  a  wheat  country,  and  did  not 
feel  like  trying  it  again  the  next  year ;  but  some  of  my  neighbors 
procured  seed  and  sowed  early  in  April,  and  had  fine  crops ;  twenty, 
and  twenty-five  bushels  to  the  acre.  Since  that  time  we  have  all 
been  raising  wheat,  and  the  yield  has  steadily  increased,  and  two 
years  ago  the  average  crop  in  Burt  county,  as  in  several  other  counties 
north  and  south  of  the  Platte  river,  has  exceeded  thirty  bushels  to 
the  acre ;  while  individuals  have  raised  from  forty-five  to  fifty  bushels 
to  the  acre  for  whole  fields.  Hon.  William  B.  Beck,  of  Burt  county, 
raised  forty-nine  bushels  to  the  acre,  on  seven  acres,  and  it  weighed 
sixty-four  pounds  to  the  bushel.  Much  of  our  wheat  for  the  last  three 
or  four  years  has  gone  to  St.  Louis,  and  brings  ten  to  fifteen  cents 
more  per  bushel  than  any  other  spring  wheat  that  goes  to  their  mar- 
ket, and  I  can  assure  you  the  flour  is  better  than  any  I  have  ever 
seen,  except  the  best  quality  from  white  winter  wheat.  Our  JN^ebraska 
wheat  has  already  created  quite  a  sensation  at  Washington ;  and  I 
must  here  suggest  that,  if  any  parties  are  wishing  for  information 
about  ISTebraska,  they  had  better  write  to  the  patent  office,  or  the 
St.  Louis  millers,  especially  on  the  subject  of  wheat-growing  in 
Nebraska.  This  much  in  reply  to  Mr,  Tewksbury's  extinguisher  on 
Nebraska  as  a  wheat-growing  State.  I  doubt  if  there  is  a  State  in  the 
Union  that  equals  Nebraska  as  a  natural  wheat-growing  state.  Mr. 
Tewksbury  informs  the  club  in  a  very  positive  and  ofi'-hand  manner 
that  he  knows  all  about  Nebraska,  and  that  it  is  tjie  last  place  he ' 
would  go  to  stay.  He  is  probably  one  of  the  happy  few  who  have  no 
reason  to  emigrate.  I  will  now  briefly  answer  the  inquiring  mem- 
bers of  the  club  from  my  stand-point,  having  lived  in  Nebraska  most 
of  the  time  for  more  than  fourteen  years. 

I  think  Nebraska  an  excellent  place  to  emigrate  to  ;  its  climate  is 
much  like  New  England,  though  more  dry  and  generally  much  less 
snow  ;  very  little  rain  in  fall  or  winter ;  it  is  a  very  healthy  country  ; 
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there  is  an  abundance  of  pure  water  and  pure  air,  but  little  timber  ; 
timber  planted  there  grows  very  rapidly. 

Cotton-wood,  black  walnut,  and  locust  are  planted  most.  Cotton- 
wood grows  sufficient  for  fire-wood  and  fence-rails  (poles)  in  four  or 
five  years,  and  locust  from  the  seed  grows  sufficient  for  fence-posts  in 
six  or  seven  years.  The  Platte  valley  is  a  fine  country  for  200 
miles  or  more  west  of  the  Missouri,  but  not  equal  in  richness  of  soil 
to  the  Missouri  valley  and  the  bottom  lands  on  many  of  the  smaller 
streams,  where  the  soil  is  from  ten  to  twenty  feet  deep,  and  is  a  rich 
black  mould  where  any  crop  after  it  fairly  covers  the  ground  will  not 
suffer  by  drouth,  as  the  heavy  dews  and  the  porous  nature  of  the 
soil  always  keep  it  moist.  A  drouth  in  the  fall  never  injures  any 
crop. 

Fruit. 

Northern  Nebraska  has  not  as  yet  been  proved  to  be  a  very  good 
apple  or  peach  country,  although  some  very  fine  apples  and  peaches 
have  been  grown  there.  There  is  a  great  abundance  of  wild  straw- 
berries, raspberries,  gooseberries,  plums,  and  grapes.  The  plums  are 
of  several  varieties,  and  some  of  them  are  very  delicious.  The 
gooseberries  are  very  prolific,  and  fully  equal  to  the  best  I  have  ever 
seen  cultivated.  The  gi-apes  are  the  fox  ;  small,  but  of  fine  flavor,  and 
make  excellent  wine.  Several  of  my  neighbors  in  Burt  county  make 
from  five  to  ten  barrels  of  this  wine  almost  every  year.  These 
grapes  are  the  variety  so  highly  commended  by  the  late  Mr.  Long- 
worth  as  making  the  richest  quality  of  wine. 

Homesteads. 

Good  homesteads  can  be  obtained  by  going  to  Nebraska  early  in 
the  spring,  and  in  many  desirable  neighborhoods,  where  neighbors 
are  near  and  where  wood  can  be  had  at  moderate  rates.  Good  bar- 
gains can  be  had  by  those  who  have  money  to  invest  in  improved 
farms.  The  Union  Pacific  Railroad  Company  will  offer  their  most 
desirable  lands  for  sale  in  the  spring ;  and,  unlike  Mr.  Tewksbury  as  I 
am,  Nebraska  is  the  first  place  I  would  advise  my  friends  to  emigrate 
to.  If  you  want  to  escape  pinching  poverty,  be  somebody,  and  do 
something  for  yourself  and  your  posterity,  go  to  Nebraska  and  see 
the  long,  high,  and  wide  cribs  of  cron,  stacks  of  wheat  and  oats ;  see 
the  sleek  cattle  and  horses,  fat  pigs  and  flocks  of  fowls  that  surround 
those  who  went  there  seven  or  eight  years  ago  with  scarcely  a  dollar, 
and  then  if  you  don't  like  it  don't  locate  there. 
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Gkowing  Sage  for  Market. 

Mr.  A.  Ingraliam,  Yirgil  city,  Mo.,  writes  that  lie  has  to  pay  one 
dollar  and  forty  cents  a  2:>ound  for  dried  sage,  and  thinks  that  its  cul- 
ture must  be  profitable,  and  he  wishes  to  know  how  it  is  grown,  how 
to  dry  and  prepare  it  for  market,  and  what  yield  per  acre  may  be 
hoped  for. 

Mr.  J.  B.  Lyman. — 'Sage  is  a  perennial  plant,  and  shonld  be  grown 
in  rows  and  cultivated  in  the  same  manner  as  onions,  the  plants  being 
in  small  clusters  about  tvv'elve  inches  apai't  in  the  rows,  .with  a  distance 
of  two  feet  between  the  latter.  Sage  should  be  cut  before  the  seed  is 
thoroughly  ripe,  and  must  be  dried  in  the  shade  if  the  finest  quality 
is  desired.  In  putting  it  up  for  market  it  is  best  to  press  it  into 
square  cakes  covered  or  wrapped  with  paper  to  keep  out  the  air.  The 
price  of  the  seed  in  JN^ew  York  city  is  three  dollars  a  pound. 

Fertilizing  for  Wheat. 

Mr.  Geo.  M.  Ilagans,  Morgantown,  W.  Va.,  writes :  I  would  like 
to  be  informed  of  the  effects  of  unleached  ashes  upon  wheat,  the 
quantity  per  acre,  manner  of  and  time  for  application  upon  a  mellow 
and  somevv^hat  sandy  loam. 

Mr.  J.  B.  L3nnan. — The  action  of  unleached  ashes  as  a  manure  for 
wheat  would  be  the  same  as  with  other  cereal  grains,  viz  :  To  stimulate 
the  growth  of  straw  and  leaves,  but  in  a  minor  degree  the  develop- 
ment of  the  kernels.  As  to  the  quantity,  anything  less  than  a 
hundred  bushels  to  the  acre  will  do  no  harm,  provided  it  is  sown 
upon  the  land  in  the  fall  so  that  it  may  be  intimately  combined  with 
the  soil  by  the  action  of  the  rain.  The  best  way  of  applying  ashes, 
especially  when  a  large  quantity  is  used,  is  to  spread  them  uniformly 
by  means  of  a  broadcast  seeding  machine.  "When  guano  or  similar 
manures  are  to  be  used  upon  the  same  land  as  the  ashes,  the  latter 
should  be  applied  some  time  in  advance  of  the  manures,  otherwise  the. 
ammonia  will  be  liable  to  be  discharged  from  its  combinations  by  the 
action  of  the  uncomljined  alkali  of  the  unleached  ash. 

Gathering  Sumac. 

Several  corresj^on dents  speak  concerning  the  gatheriug  and  drying 
of  sumac  leaves  for  market,  and  ask  for  information  as  to  how  the 
leaves  can  be  disposed  of. 

Mr.  J.  B.  Lyman. — There  is  only  one  economical  use  for  sumac 
leaves,  that  of  tanning  leather ;  and  any  good  tanner,  especially  of 
the  finer  grades  of  leather,  should  -be  willing  to  pay  a  fair  price  for 
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them.  Sumac  is,  howevgr,  mainly  used  in  the  preparation  of  morocco. 
The  leaves  are  beaten  or  stricken  off  from  the  branches  with  sticks 
in  July  and  August.  After  a  long  period  of  dry  -weather  they  are 
much  richer ;  they  are  then  suffei'ed  to  dry  in  the  sun,  and  the  deal- 
ers prefer  that  they  should  be  ground  to  a  coarse  powder  before  being 
sent  to  market.  Tlie  value  of  the  material  varies  very  much  accord- 
ing to  the  locality  where  it  is  produced,  that  groM'n  in  New  York 
and  other  northern  States  being  worth  about  forty-five  dollars  a  ton, 
while  that  from  "Virginia  and  the  southern  States,  sells  for  twice  as 
much.  The  market  for  sumac  is  mainly  among  the  manufacturers  of 
morocco,  of  whom  there  are  several  in  Lynn,  Mass.,  Philadelphia, 
Penn,,  and  "Wilmington,  Del. 

Item  in  the  History  of  Plows.    . 

Mr.  Charles  Smith,  Pinesville,  Pa.,  writes  to  contradict  the  current 
belief  that  Jethro  "Wood  was  the  first  to  introduce  the  cast  iron  plow 
in  America.  He  says  :  "  This  may  be  true  with  regard  to  New  York 
and  New  England,  but  I  think  that  we  in  Pennsylvania  can  show 
some  claims  to  the  introduction  of  good  plows  into  this  country. 
My  father,  Joseph  Smith,  of  Bucks  county.  Pa.,  made  patterns  of 
plows  during  the  revolutionary  war,  and  some  years  afterward  had 
four  cast  from  them,  and  it  was  with  one  of  these  that  I  learned  to 
plow.  This  was  between  the  years  1796  and  1800.  He  obtained  the 
patent  while  Congress  was  meeting  in  Philadelphia,  and  made  plows 
for  sale  in  1798.  Some  years  he  made  as  many  as  300  plows,  which 
were  sold  in  Lancaster  county,  in  this  State,  in  New  Jersey,  Dela- 
ware and  Maryland.  I  attended  the  great  plowing  match  at  "Water- 
town,  N.  Y.,  in  1820,  where  two  of  Smith's  plows  were  entered  in 
competition  with  the  New  York  plows  and  received  the  premium. 
Jethro  "Wood  and  my  father  had  a  correspondence  about  the  improved 
cast  plows,  after  the  expiration  of  my  father's  patent.  I  think  this 
-was  in  1816. 

Cheese  Making. 

The  same  correspondent  mentions  a  method  of  making  cheese  fol- 
lowed in  his  family  ujDward  of  thirty-five  years  ago.  According  to 
this  plan,  as  soon  as  the  milk  was  strained  the  rennet  was  added,  and 
the  curd  made.  The  curd  was  laid  by  in  the  milk  i-oom  until  enough 
was  accumulated  to  make  a  cheese,  when  it  was  put  into  the  press  in 
the  usual  manner.  The  writer  says  that  the  cheese  made  in  this  way 
was  of  better  quality  than  that  now  commonly  oft'ered  for  sale. 

Adjourned. 
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January  19,  1869. 

Mr.  Nathan  C.  Ely  in  the  chair;  Mr.  John  W.  Chambers,  Secretary. 

How  "Weeds    Originate. 

Mr.  J.  W.  Tanderbnrg,  Yictor,  K.  Y.,  asks  tlie  club  to  discuss  the 
source  of  weeds.  He  speaks  of  the  often  noticed  fact,  that  after  the 
^'ound  has  been  broken  to  a  considerable  d'epth,  or  the  earth  thrown 
up  from  the  bottom  of  a  pit  or  a  well,  new  and  curious  weeds  make 
their  appearance  on  the  surface  thus  exposed.  He  speaks  of  his 
experience  with  the  Canada  thistle,  and  sajs  he  has  mastered  it  with 
■  clover.  Cut  clover  and  tliistle  together  about  the  20th  of  June.  Then 
cut  again  when  clover  seed  is  harvested,  and  plow  under  in  the  spring 
when  the  plants  are  feeble. 

Dr.  Isaac  P.  Trimble. — The  seeds,  alike  of  useful  or  noxious  plants, 
are  carried  to  great  distances  by  birds.  The  down  of  thistle  grains 
floats  it  afar.  I  have  often  killed  birds  at  different  times  of  the  year, 
and  found  in  their  craws  the  seeds  of  apples,  of  wild  roses,  and  some- 
times of  weeds. 

Mr.  P.  T.  Quinn. — There  is  a  class  of  seeds,  the  oleaginous,  that 
keep  in  vigor  a  great  many  years  when  buried.  In  sinking  a  well  I 
have  seen  rag-weed,  spring  up  rank  on  earth  that  came  from  a  depth 
of  ten  feet,  and  had  no  mixture  with  the  soil.  White  clover  ofiiers 
another  example.  While  the  soil  is  poor  and  lacks  potash  it  will  not 
grow,  but  add  manure,  and  it  will  spring  up  at  once. 

Dr.  J.  E.  Snodgrass. — Will  some  gentleman  tell  me  why  white  and 
not  red  clover  will  spring  up  when  land  has  an  accession  to  its 
fertility? 

Dr.  Isaac  P.  Trimble. — When  Prof.  Mapes  was  with  us  he  often 
spoke  of  manures  being  in  a  progressed  state.  As  I  understand  that 
word,  he  meant  that  a  substance  might  be  in  the  soil  in  abundance, 
but  in  such  mineral  condition,  so  compounded  with  other  inert  matters, 
that  plants  can  make  no  use  of  it.  This  is  true  of  potash.  In  a  granite 
soil  there  is  an  abundance  of  potash,  but  often  not  in  a  j)rogressive 
state.  The  addition  of  a  small  quantity  of  manure  that  has  a  solvent 
power  may  release  that  potash,  and  white  clover  will  spring  up.  Eed 
clover  is  more  dependent  on  lime  for  its  growth,  and  lime  is  not  so 
readily  released  from  its  combinations  as  potash. 
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Steaigiit  or  Ckooked  Fences. 

Mr.  George  R.  Clark,  of  Lavina,  N.  Y.,  asks  whether  the  difference 
in  consumption  of  material,  when  fences  are  straight  rather  than 
crooked,  is  enough  to  deserve  much  attention. 

Mr.  J.  B.  Lyman. — In  regions  where  fence  timber  is  good  but  not 
plenty,  and  iron  not  costly,  an  excellent  fence  is  made  by  boring  a 
three-fourths  inch  hole  four  inches  from  each  end  of  the  rails,  and 
laying  them  straight,  one  on  the  other,  and  passing  four  or  five  feet 
of  telegraph  wire  through  the  holes.  This  locks  the  fence  together, 
and  makes  a  durable  and  cheap  fastening.  It  is  used  especially  with 
swamp  cedar,  which  is  an  uncommonly  straight  timber. 

The  Desiccation  of  the  Sweet  Potato. 

Mr.  Jas.  A.  Whitney. — Mr.  Chairman  :  It  will  be  remembered  that 
some  tim^  since  the  subject  of  desiccating  sweet  potatoes  was  referred 
to  me.  I  will  now  report  the  results  of  my  investigations.  Owing 
to  the  difficulty  of  obtaining  a  suitable  drying  apparatus,  the  gentle- 
man most  interested  in  the  invention  was  iinable  to  furnish  more  than 
a  small  quantity,  about  six  quarts,  of  the  desiccated  tubers.  This  had 
been  very  rudely  prepared  by  peeling  and  slicing  the  potatoes,  and 
then. drying  them  in  one  corner  of  a  lumber  kiln.  The  sample  was 
of  course  too  small  for  extended  experiment,  and  its  quality  not  as 
good  as  may  be  obtained  by  the  use  of  the  best  made  desiccating 
apparatus.  It  was  placed  in  competent  hands  and  proved  sufficient, 
on  a  small  scale,  for  trial  in  several  branches  of  cookery.  In  its  crude 
form,  the  desiccated  product  consists  of  thin  slices  or  disks  of  dry, 
starchy  material,  containing  a  distinct  taste  of  saccharine  mat- 
ter. The  characteristic  flavor  '  of  the  sweet  potato  is  lost,  and, 
with  the  exception  of  a  slight  sweetness,  the  substance  has  no  more 
taste  than  ordinary  flour.  For  this  reason  the  material  can  never  be 
successfully  substituted,  as  has  been  proposed,  for  the  canned  and 
preserved  vegetables  used  on  shipboard  for  preventioil  of  scurvy  and 
similar  disorders.  For  this  purpose  vegetables  must  retain  their 
original  properties  in  a  good  degree,  as  we  find  in  sour-krout,  con- 
demned vegetables,  etc.;  instead  of  being  converted  into  a  simple 
material  for  flour  as  in  this  instance. 

An  immersion  of  the  dried  potato  in  cold  water  for  several  hours 
produced  no  apparent  eflect  upon  it,  and  although  it  yielded  more 
readily  to  boiling,  it  was  only  when  ground  to  a  fine  powder  that  its 
capabilities  as  an  article  of  food  were  s'hown.     From  this  we  reach 
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■tlie  definite  conclusion  that  if  the  product  should  become  a  staple 
article  of  consumption  it  must  be  in  the  form  of  flour  or  meal. 

Three  experiments  were  made  with  the  powdered  desiccated  mate- 
rial with  the  following  results : 

1.  Used  alone  in  the  same  manner  as  corn-starch  or  flour  it 
produced  a  pudding  equal  in  every  respect  to  a  common  bread 
pudding. 

2.  Mixed  with  just  enough,  and  no  more,  of  wheat  flour  to  make 
the  particles  of  the  powder  stick  together,  fritters  or  "pan-cakes" 
were  made  from  it  in  no  way  inferior  to  those  made  wholly  from 
wheat,  and  much  better  in  the  desirable  quality  of  "  browning  "  well. 

3.  Mingled,  as  in  the  case  last  mentioned,  with  a  little  wheat 
flour,  it  was  made  into  biscuits  resembling  Graham  bread  in  color, 
but  having  a  sweeter  taste  and  finer  texture.  The  writer  estimates 
the  quality  of  these  biscuits  as  somevvdiat  higher  than  that  of  ordinary 
rye  bread. 

Reasoning  from  these  slight  experiments,  the  writer  does  not  hesi- 
tate to  say  that  the  dried  sweet  potato,  properly  prepared,  is  capable 
of  being  used  to  a  very  great  extent  as  a  substitute  for  ordinarj^  flour, 
and  thus  becoming  the  foundation  of  a  new  and  important  branch  of 
productive  industry,  and  of  proving  a  boon  to  that  large  proportion 
of  our  fellow  beings  who,  above  all  things,  pray  to  see  the  price  of 
food  reduced.  The  invention  or  discovery,  whichever  it  may  be  called, 
is  yet,  however,  only  in  the  germ,  and  before  any  such  results  can  be 
realized,  the  processes  involved  in  the  preparation  of  the  desiccated 
tubers  must  be  improved,  and  the  methods  of  using  the  product  for 
various  purposes  in  cooking  and  bread-making  must  be  better  and 
more  widely  known  than  they  are  nov/. 

The  essential  thing  in  the  preparation  of  the  dried  or  desiccated 
Bweet  potato  consists  in  the  removal  of  its  moisture  in  the  quickest 
way,  with  the  least  heat  and  at  the  lowest  cost.  The  first  step  is  to 
remove  the  skin,  which  would  otherwise  not  only  constitute  an  impu- 
rity in  the  product,  but  by  confining  the  steam  generated  from  the 
moisture  in  the  tuber,  would  retard  its  drying  and  impair  its  quality 
when  dried.  There  can  be  but  little  doubt  that  the  potatoes  could  be 
very  rapidly  peeled  by  mechanism  designed  for  the  purpose,  much 
as  apples  are  pared.  After  being  peeled,  the  tubers  should  be  cut  in 
slices  of  uniform  thickness,  in  order  that  they  may  all  dry  very  nearly 
alike ;  and  these  slices  should  not  be  more  than  one-fourth  of  an  inch 
thick,  so  that  the  watery  particles  may  be  readily  expelled  by  the  heat. 
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This  slicing  can  be  done  by  slightly  changing  an  ordinary  root  cutting 
machine  to  serve  the  purpose. 

The  potatoes  thus  sliced  will  be  read}^  for  drying  or  desiccation ; 
and  the  construction  of  the  kiln  for  their  reception,  will  be  found  of 
very  great  importance  in  securing  a  high  grade  of  excellence  in  the 
desiccated  material. 

The  most  common  form  of  kiln  is  that  heated  simply  by  a  stove 
and  provided  with  perforated  shelves  or  drawers  for  holding  the  sub- 
stance to  be  dried,  or  with  a  slatted  floor  covered  with  a  coarse,  loose 
cloth,  and  designed  for  the  same  purpose.  Many  different  apparatus 
have  been  made  on  this  principle  for  drying  fruit,  and  such  a  one 
would  probably  answer  well  for  preparing  the  sweet  potato  on  a 
small  scale,  but  would  be  too  slow  and  variable  in  its  operation  for 
extended  use.  Another  method  differs. from  that  just  mentioned  in 
this,  that  the  air  is  heated  by  external  means  and  instead  of  moving 
upward,  is  caused  by  a  suitable  arrangement  of  flues,  to  pass  down- 
ward through  the  material  to  be  dried.  This  prevents  the  moisture 
with  which  the  air  may  sometimes  become  surcharged  from  being 
condensed  upon  or  reabsorbed  by  the  material. 

There  is  a  third  plan,  also  involving  the  use  of  hot  air,  and  which 
has  been  tried  with  success  in  desiccating  the  common  or  Irish  potato. 
It  consists  in  rapidly  forcing  streams  of  heated  air  through  the  mass 
of  material  by  mechanical  means.  The  air  takes  up  the  moisture 
very  quickly  from  the  mass  and  carries  it  away.  This  appears  to  be 
the  most  eflicient  of  all  the  hot  air  methods,  and  the  only  objections 
that  can  be  urged  against  it  are  the  possibility  of  heating  the  air  so 
hot  as  to  injure  the  substance  when  nearly  dry.  The  expense  of 
the  appliances  required  to  produce  the  air  blast,  and  the  great 
loss  of  heat  resulting  from  the  liigli  temperature  at  which  the 
air  leaves  the  kiln,  is  large.  To  obviate  some,  at  least,  of  these 
drawbacks  the  writer  would  suggest  a  method,  which,  as  far  as  he  is 
aware,  has  never  been  put  in  practice  for  the  purpose.  This  consists 
simply  in  evaporating  the  moisture  from  the  material  in  vacuo,  by 
which  the  heat  need  not  be  rnised  to  more  than  150  deg.  or  IGO  deg. 
Fahrenheit  to  secure  it?  thorough  expulsion.  The  heat  should  be 
applied  externally  to  a  drying  chamber  furnished  inside  with  slatted 
shelves,  or  preferably  with  a  rotating  reticulated  cylinder,  for  holding 
the  sliced  material,  the  air,  and  also  the  steam  as  fast  as  generated,  being 
drawn  oft'  from  the  drying  chamber  by  appropriate  mechanism,  in  the 
same  manner  as  from  the  vacuum  pan  of  a  sugar  apparatus.     The 
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material  would,  as  a  matter  of  course,  be  rapidly  dried,  without  the 
possibility  of  burning,  and  without  any  change  in  its  saccharine  mat- 
ter as  might  occur  at  a  high  heat. 

"When  the  sliced  tubers  have  been  thoroughly  dried  it  only  remains, 
in  order  to  fit  them  for  sale  or  use,  to  convert  them  into  flour  or  fine 
meal.  This  can  be  more  effectually  accomplished  by  grinding  in  an 
iron  mill.  The  disiccated  product  is  very  hard  and  tough,  and  will 
be  far  more  likely  to  yield  to  the  disintegrating  agency  of  hardened 
cutting  plates  than  to  the  mashing  and  crusliing  action  of  burr  stones. 

This  statement  would  be  incomplete  without  mention  of  another 
use  to  which  the  desiccated  sweet  potato  is  capable  of  extended  appli- 
cation ;  that  of  a  substitute  for  coffee.  Broken  into  coarse  pieces, 
roasted  and  ground,  it  forms  the  closest  imitation  of  real  coffee  that 
the  writer  has  ever  seen.  Unprincipled  dealers  will  be  very  likely  to 
adopt  it  as  an  adulterant,  and  it  would  be  a  good  idea  if  it  was  placed 
in  the  market  under  its  proper  designation,  so  that  people  might  pur- 
chase it  at  a  fair  price,  and  use  as  much  or  as  little  mixed  with  the 
true  coffee  as  they  should  find  desirable.  , 

As  a  pendant  to  the  subject  more  immediately  in  hand,  the  writer 
would  mention  that  another  and  quite  different  plan  of  desiccating 
the  sweet  potato  Avas  proposed  some  years  ago,  in  which  the  potatoes 
were  first  cooked  and  afterward  dried.  Thus  prepared  they  were 
claimed  to  be  fitted  for  transportation,  without  deterioration,  to  any 
part  of  the  world ;  but  whether  the  method  was  ever  put  in  practice 
he  cannot  say. 

In  closing  this  paper,  the  writer  would  express  the  opinion  that  not 
only  the  sweet  potato  but  many  other  kinds  of  vegetables  may  be 
converted  by  desiccation  into  valuable  commercial  articles  of  food.  He 
would  urge  further  experiment  in  this  direction,  riot  only  because  of 
the  profit  that  would  inure  to  those  who  may  make  useful  discoveries 
of  this  character,  but  also  for  the  good  that  must  result  from  them  to 
the  community  at  large.  If  that  man  is  a  benefactor  of  his  race  who, 
as  the  old  saying  goes,  makes  two  slender  grass  blades  spring  up 
where  only  one  grew  before,  how  much  more  is  he  whose  efforts  can. 
meet,  even  in  tiie  least,  the  world's  increasing  outcry  for  bread. 

TTixTEKiNG  Sweet  Potatoes. 
Mr.  David  Dutton,  Richland,  Keokuk  county.  Mo.,  says  there  is  no 
difficulty  in  keeping  sweet  potatoes  dry  and  mealy  all  winter.     He 
spreads  sand  on  a  kiln,  and  makes  it  perfectly  diy,  then  packs  the  pota- 
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toes  in  barrels,  pouring  the  sand  in  till  all  the  intervals  are  full.  The 
barrels  are  kept  in  some  room  where  it  never  freezes.  Instead  of 
barrels  he  sometimes  uses  boxes  of  uniform  size,  so  as  to  make  a 
smooth  -wall.  When  piled  up  on  one  side  of  the  room  where  the  tire 
never  goes  out  in  winter,  this  wall  of  boxes  may  be  papered  over,  and 
stands  undisturbed  till  spring,  when  such  potatoes  will  command  the 
highest  prices. 

Mr.  P.  T.  Quinn. — The  soil  and  climate  of  the  south  are  admirably 
adapted  to  the  growth  of  this  tuber,  and  if  the  south  can  but  see  a  _ 
way  in  which  the  sweet  potato  may  become  an  article  of  connnerce, 
a  great  many  million  bushels  will  be  raised. 

Fruit  in  the  I^okthwest. 

Mr.  C.  H.  Greenman,  Milton,  Wis.,  spoke  of  the  conclusion  to 
which  many  years'  trial  had  led  him  as  to  the  fruits  best  adapted  to 
the  I'egion  he  represents.  He  lives  between  forty-two  and  fortj'-three 
degrees,  and  finds  five  varieties  of  apples  hardy  and  productive  :  the 
Fameuse,  Red  Astrakan,  Tallman  Sweet,  Duchess  of  Oldenburg,  and 
the  English  Golden  Russet.  The  Perry  Russet  and  Flemish  Beauty  are 
pretty  good  in  Wisconsin.  Of  grapes  there  is  no  use  in  trying  anything 
there  but  Concords  and  Delawares,  In  strawberries  the  Wilson  is 
the  favorite.  The  soil  of  orchards  should  be  covered  in  winter  with 
some  coarse  grass  or  S'traw  for  mulch.  The  weather  in  the  latter  part 
of  February  and  early  in  March  is  sometimes  unreasonably  warm. 
The  mulching  stops  the  mischief  that  ensues  when  the  ground  is  sud- 
denly thawed  out  and  as  suddenly  frozen  solid  again.  The  grape 
vines  taken  down  and  covered  with  eartli,  were  mostly  killed,  while 
those  covered  with  a  coarse  mulch  were  unharmed. 

Mr.  W.  S.  Carpenter  coincided  with  the  remarks  of  Mr.  Green- 
man  ;  and  stated  that  the  Duchess  of  Oldenberg  and  Tallman  Sweet- 
ing were  excellent  varieties  for  our  own  locality.  The  Red  Astra- 
kan was  superseded  b}'  the  Summer  Queen.  Tlie  varieties  men- 
tioned are  very  prolific,  the  trees  are  hardy,  the  fruit  excellent,  and 
always  commands  a  remunerative  price  in  market. 

Pear  Culture. 

Mr.  H.  Boise,  in  Pennsylvania,  asks  for  advice  on  this  branch  of 
pomology. 

Mr.  P.  T.  Quinn  answers  him  and  says  :  Sow  the  seeds  of  pears  in 
a  rich  soil.     When  they  spring  up  .and  are  a  few  inches  high,  bud 


Proceedings  of  tee  Farmers'  Club.  521 

tliem;  plant  in  rows  and  let  tliem  grow  a  year,  tlien  top  them,  and 
when  the  lower  growth  is  vigorous,  they  are  ready  to  be  transplanted. 
For  general  culture,  the  Bartlett,  Duchess  and  Sheldon  are  recom- 
mended. Two  or  three  other  varieties  are  favorites.  Much  depends 
on  soil  and  climate. 

Inexpensive  Articles  of  Food. 
Mr.  Barney,  a  gentleman  doing  business  at  iSTo.  116  John  street, 
showed  the  club  a  tin  vessel  so  shaped  as  to  fit  into  a  common  tea- 
kettle. In  this,  Indian  mush  can  be  cooked  with  small  expense,  and 
thus  poor  people,  with  little  outlay  for  fuel  and  no  waste  in  cookery, 
can  have  sound  and  good  food.  He  spoke  of  the  wasteful  habits  of 
our  people  in  throwing  away  the  head  and  feet  and  part  of  the  legs 
and  tails  of  animals.  Seven  thousand  ox  heads  are  thrown  away 
ev^erv  week.  One  can  be  bought  for  ten  cents,  and  there  are  on  and 
in  a  beef's  head  sixteen  pounds  of  good  nourishing  flesh.  He  says 
that  when  you  give  a  poor  family  a  dollar  they  will  spend  it  for 
baker's  bread  and  meat  at  twenty  cents,  of  which  a  third  wastes  in 
trimming  and  cooking,  when  twenty  cents  laid  out  in  corn  meal  or 
crushed  wheat  would  give  more  nourishment.  The  i)Oor  who  have 
no  thought  or  thrift  about  these  things  must  always  remain  poor. 

Cotton  Seed  as  Manure. 
Mr.  Clarke  Swallow,  East  Bridgewater,  Mass. — It  is  stated  that 
cotton  seed  is  the  best  manure  for  corn.  It  is  very  good  for  corn  on 
moist  and  heavy  land ;  it  has  no  equal  for  early  potatoes,  strawberries, 
and  grapes.  I  have  had  the  early  Goodrich  on  my  table,  full  grown, 
in  ten  weeks  from  planting.  They  were  very  smooth  and  mealy,  and 
yielded  one  bushel  from  eight  hills.  This  is  a  large  yield  for  this 
place.  For  strawberries,  the  vines  should  be  nearly  covered  over  with 
cotton  seed  in  the  fall ;  it  keeps  the  fruit  clean  and  nice.  I  had  one 
Concord  vine  that  did  poorly,  bearing  very  little  fruit,  and  ripening 
late.  I  put.  one  bushel  of  cotton  seed  around  the  roots  and  near  the 
stalks  in  the  fall.  The  next  fall  I  gathered  five  bushels  of  good  grapes, 
and  they  ripened  seven  days  earlier  than  the  other  Concords,  and  took 
the  first  premium  on  a  specimen  of  those  grapes  at  the  Plymouth 
county  agricultural  fair  that  fall.  I  have  used  cotton  seed  for 
manure  for  twenty  years  with  good  success.  It  should  be  left  out 
over  the  winter  in  smaU  piles. 
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Mode  of  Planting  Cranbereies. 

Mr.  Jones  Griffith,  Hammonton,  N.  J.— I  have  in  thorough  prepa- 
ration my  swamp  for  cranberries,  and  the  question  with  me  is,  which 
is  the  best  way  to  set  out  the  plants,  whether  with  sand  or  without  ? 
Usually,  some  three  or  four  inches  of  sand  is  spread  over  before  setting, 
but  this  evil  results  from  this  plan :  many  laterals  grow  and  spread  in 
many  directions  without  tg,king  root  at  all,  and  iinally  rot.  Now,  to 
prevent  this,  I  have  an  idea  of  setting  my  plants  without  sand  for  the 
first  year  ;  the  second  year  to  put  on  some  one  and  a  half  inch,  and  the 
third  the  same  ;  believing  that  by  doing  this  the  laterals  will  take  root 
much  more  readily. 

Mr,  J.  B.  Lyman. — Cranberry  culture  is  in  its  infancy.  Some  of 
the  best  growers  are  putting  two  or  more  inches  at  first,  and  adding 
an  inch  each  year  after  a  large  crop  has  been  gathered. 

How  TO  Crush  Bones. 

Mr.  E.  S.  Warthen,  Sandersville,  Ga. — I  have  gathered  up  several 
thousand  pounds  of  old  horse  and  cattle  bones,  and  do  not  know  how 
to  pulverize  or  prepare  them  to  apply  to  cotton,  I  want  a  cheap 
plan. 

Mr.  J.  B.  Lyman. — As  he  has  so  many  it  may  pay  for  him  to  buy 
a  mill  suitable  to  crush  them.  But  as  this  outlay  would  be  consider- 
able, the  advice  of  the  club  is  :  Set  a  large  caldron  or  kettle  in  the 
ground,  and  fix  over  it  a  cannon  ball  or  otlier  heavy  round  weight, 
suspended  between  two  hickory  springs,  so  that  the  ball  will  be  lifted 
two  or  three  feet  after  each  stroke.  Two  boys  can  work  the  pestle. 
Break  up  the  bones  with  a  sledge-hammer,  and  then  pound  them  in 
this  big  mortar.  This  will  make  a  fertilizer  that  will  act  slowly,  but 
its  effects  on  the  land  will  be  seen  for  many  years.  If  a  quick  acting 
manure  is  wanted,  the  better  way  will  be  to  convert  the  bones  into 
super-phosphate.  Dig  a  shallow  dish-shaped  pit,  and  line  it  with 
clay.  Pack  the  bones  in  snugly,  and  pour  upon  them  about  one-third 
of  their  weight  of  oil  of  vitriol,  which  had  better  be  brought  by  the 
carboy.  The  bones  will  be  reduced  to  a  kind  of  paste.  This  should 
be  mixed  with,  say  an  equal  quantity  of  dry  loam,  and  placed  in  the 
furrows  when  the  cotton  is  planted. 

Asiifis  AND  Slaked  Lime. 

■     Mr.  Wm.  G.  Koberts,  Racine,  Wis.,  says :  I  am  hauling  to  my  land 

from  the  city  washed  ashes  from  a  soap  factory.     With  these  ashes 
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are  mixed  a  great  number  of  bones  of  cattle.  I  mix  this  material  with 
waste  slaked  lime,  wliicli  I  get  for  nothing,  and  I  intend  in  the  spring, 
after  I  plant  my  corn,  to  take  my  wagon  between  the  rows  and  drop 
say  hah"  a  spadefall  at  every  hill.  Will  the  club  j^lease  inform  me  if 
there  is  any  virtue  in  such  ashes  and  slake  lime  for  land  that  has  been 
considerably  run  down  by  grain  crop  for  twenty  years,  and  if  there  is 
some  better  way  to  apply  this  compound,  and  what  amount  will  do  ? 
Is  half  a  spade  enough  ?  The  land  is  well  manured  also  in  the  fall, 
which  I  intend  to  plow. 

Mr.  J.  B.  Lyman. — Unless  the  soil  is  very  moist  the  use  of  the  lime 
will  not  be  of  much  value ;  in  any  event  one  bushel  of  lime  to  three 
of  the  other  materials  will  be  sufficient.  To  apply  half  a  spadefuU  of 
the  ashes,  &c.,  directly  to  each  hill  at  planting  will  simply  result  in 
burning  up  the  sprouting  corn,  and  will  do  more  harm  than  good.  It 
will  be  better  to  apply  the  materials  broadcast  on  the  surface  after 
having  thoroughly  harrowed  in  the  manure.  If  you  do  this  yon  can 
use  three  times  the  quantity  per  acre  as  by  the  other  plan,  and  still 
make  it  pay. 

High  Flavored  ]\1aple  Sugae. 

Mrs.  C.  Swain,  Soutli  Bend,  Ind. — The  best  way  to  retain  the  flavor 
of  maple  sugar.  Pack  it  in  air-tight  chests  or  boxes  made  to  hold 
from  fifty  to  500  pounds,  the  sugar  to  be  stirred  off  fine  or  caked,  but 
boiled  till  it  breaks  brittle  on  snow  or  on  an  ax-edge  before  stirring  or 
caking.  Maple  syrup  to  be  very  fine  must  be  of  the  "first  run,"  and 
sealed  in  jugs  or  cans  while  hot.  Like  fruit,  it  can  be  kept  very  well 
in  kegs  or  casks  the  same  as  Orleans  syrup,  but  not  so  fine  flavored  as 
in  smaller  jugs. 

Plastic  Slate  foe  Roofing. 

Mr.  Jireh  Bull,  Ballston  Spa.,  communicated  his  experience  with 
plastic  slate.  He  says :  "  Our  gas  house  iu  this  village  is  a  one  story 
brick  building  thirty  by  sixty ;  it  was  built  in  1860.  Four  years 
after  the  works  were  pnt  in  operation,  I  became  an  interested  party. 
My  first  visit  to  the  building  was  on  a  rainy  day  ;  instead,  however, 
of  finding  it  a  refuge  from  the  storm,  an  umbrella  was  found  as  indis- 
pensable for  protection  inside  as  outside  the  building,  on  account  of 
the  roof.  Upon  incpiry  I  was  told  that  two  warranted  roofs,  sure, 
had  already  been  put  on  and  paid  for,  and  it  was  deemed  inadvisable 
to  expend  any  more  money  for  that  purpose  at  present.  Having  at 
that  time  but  one-sixth  of  a  vote,  the  roof  continued  to  leak.     Two 
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years  thereafter  ir>  j  vote  had  increased  to  a  majority,  and  in  September, 
1S6G,  tlie  pListic  slate  roofers  were  at  work.  They  covered  an  area 
of  2,467  feet,  for  which  the  gas  company  were  charged  eight  cents  a 
foot.  You  will  readily  infer,  therefore,  the  licensees  did  not  work  for 
a  puff.  It  was  feared  for  more  than  a  year  after  the  work  was  done 
it  would  turn  out  just  as  the  former  two  had  done,  entirely  useless ; 
that  it  would  not  harden  ;  that  the  heat  of  the  gas  house  and  the 
natural  heat  of  the  sun  would  dissolve  the  material  and  cause  it  to 
wash  from  the  roof.  Time  has  dissipated  all  our  fears.  It  is  now 
twenty-seven  months  since  the  plastic  slate  roof  was  put  on  ;  not  a 
drop  of  water  comes  through  ;  and  just  before  snow  came  this  winter, 
in  company  with  the  superintendent,  I  went  on,  and  examined  it 
thoroughly.  It  is  as  hard  as  flint,  and  just  about  as  likely  to  burn  as 
that  material.  I  also  regard  it  with  great,  very  great  favor, 
because  it  is  as  perfectly  fire-proof  as  a  roof  can  be  made.  At 
No.  229  "William  street,  in  your  city,  is  a  rear  building.  For  more 
than  a  quarter  of  a  century  it  has  been  used  as  a  tenement  building ; 
it  has  a  flat  roof,  which  offers  the  only  means  for  drying  clothes. 
During  this  period  it  has  been  an  object  of  no  little  annoyance.  Its 
expense  can  be  computed  by  hundreds  of  dollars,  and  it  possesses  no 
permanent  advantage.  Two  years  ago  I  employed  a  plastic  slate- 
roofer  to  go  and  see  what  he  could  do  ;  he  put  on  it  a  roof,  and 
charged  me  $100  for  it ;  since  then  there  has  been  no  complaint,  no 
tinkering,  and  no  money  expended. 

The  Way  to  Set  Out  Apple  Trees. 
Mr.  Daniel  Harrington,  Tionesta,  Forest  county,  Pa. — After  read- 
ing the  proceedings  of  the  Fanners'  Club,  I  thought  I  would  make  a 
remark  regarding  the  decay  and  barrenness  of  apple  trees.  In  the 
spring  of  1840  I  set  out  an  orchard  of  apple  trees  in  the  common 
way,  by  digging  a  small  hole  just  large  enough  to  hold  the  roots  of 
the  young  tree,  then  putting  in  the  tree  and  filling  up  the  hole 
around  it.  The  orchard  was  set  out  on  creek  bottom,  sandy  loam, 
and  cultivated  sometimes  in  corn  and  pats,  with  intervals  of  seeding 
down  to  clover  and  timothy.  About  half  are  now  dead  ;  of  the 
balance,  some  bear  every  year  and  some  every  other  year.  I  am 
satisfied  that  the  reason  of  trees  decaying,  and  not  bearing,  is 
found  in  the  fault  of  the  first  setting  out ;  for  instance,  when 
young  trees  are  removed  from  the  nursery  they  are  taken  out 
of  a  soil  highly  cultivated  and  manured  j   they  are  then  set  out 
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in  tlie  usual  way  by  putting  the  roots  down  in  the  subsoil,  a 
soil  destitute  of  all  vegetable  matter.  Is  there  any  wonder  that  the 
tree  does  not  thrive,  or  that  one-half  of  them  die  ?  About  six  years 
ago  a  neighl)or  of  mine  set  out  an  orchard  of  grafted  trees  from  the 
Eoehester  nursery,  State  of  ]S"ew  York,  as  follows :  He  put  them  on 
high  ground,  and  dug  holes  three  feet  in  diameter  and  two  feet  deep. 
He  filled  the  holes  with  stones  broken  with  a  sledge,  giving  a  layer 
one  foot  or  eight  inches  deep.  He  then  covered  the  stones  with  the 
soil  taken  from  the  holes,  mixed  with  compost  or  well  rotted  barn-yard 
manure,  and  set  in  the  trees  on  this  surface,  and  filled  up  around  the 
tree  with  the  best  sod  that  he  could  get,  putting  the  subsoil  as  far 
from  the  tree  as  possible.  Those  trees  are  the  cleanest,  thriftiest 
trees,  and  grow  the  fastest  of  any  in  the  neighborhood,  although  they 
have  had  no  attention  in  the  way  of  washes  or  manures  since  they 
were  set  out.  The  reason  is  that  after  a  liea^-y  rain,  or  the  melting  of 
the  snow  in  the  spring,  the  water  drains  oif  through  the  stones, 
leaving  the  roots  free  from  cold  water ;  the  roots,  also,  do  not  go 
down  into  the  subsoil,  which  is  destitute  of  all  vegetable  matter.  I 
have  myself  set  out  some  twenty-five  apple  trees  in  this  way,  which, 
although  too  young  to  bear,  are  growing  very  nicely.  It  is  a  great 
deal  of  extra  labor  to  set  out  trees  in  this  manner,  but  I  believe  it 
will  pay  in  the  end,  because  the  trees  grow  so ,  much  faster,  and  are 
not  so  liable  to  be  attacked  by  insects.  The  worm  or  borer  does  not 
attack  a  thrifty  tree,  but  works  on  the  tree  that  is  dying  or  in  the  state 
of  decay. 

Mr.  S.  Edwards  Todd. — Mr,  Harrington  is  undoubtedly  correct  in 
supposing  that  transplanting  from  one  kind  of  soil  to  another,  and 
especially  from  a  rich,  warm  surface  soil  to  a  cold  and  infertile  sub- 
soil, lies  at  the  bottom  of  much  of  the  unfriiitfulness  and  early 
deterioration  of  the  trees,  and  his  suggestions  concerning  the  drain- 
age of  surplus  water  from  around  the  roots  are  well  worthy  of  being 
kept  in  mind.  The  exj^edient  he  describes,  however,  would  be  efii- 
cient  only  while  the  trees  were  small,  as  the  roots  would  soon  spread 
far  beyond  the  area  of  the  stones  underneath.  The  best  plan  is  to 
locate  the  orchard  either  upon  land  naturally  drained  or  that  sub- 
jected to  a  thorough  system  of  under-drainage.  There  is  no  branch 
of  farm  production  that  promises  greater  profit  in  the  end  than  that 
resulting  from  thrifty  orchards,  and  it  is  well  for  the  farmer  at  this 
season  of  the  year  to  consider  the  different  bearings  of  the  subject ; 
select  the  location  for  the  trees,  and  choose  the  varieties  best  suited 
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for  Ins  soil  and  climate.  As  the  work  of  settincr  out  the  orchard 
belongs  to  the  season  of  spring,  specific  dh'cctions  as  to  the  minutiae 
of  transplanting  -will  be  more  timely  a  few  weeks  hence. 

Tree  CuRRi\j^Ts — DESTKOYmo  Insects. 

Ebenezer  Akin,  Fairhaven,  Mass. — I  will  answer  some  inquiries 
made  by  the  Farmers'  Club  at  one  of  their  meetings  lately.  First, 
as  to  raising  cnrrants  like  trees.  I  have  a  nnml)er  that  are  over  an 
inch  in  diameter.  In  the  spring  I  take  shoots  of  the  previons  year's 
growth,  and  cut  off  the  buds  that  wonld  come  nnder  the  ground 
when  the  shoots  are  set.  I  cut  them  so  that  they  will  not  sprout.  I 
then  sharpen  the  ends  of  the  shoots  and  stick  them  in  the  ground. 
Where  the  buds  were  cut  off  they  will  send  out  roots  without 
sprouts.  I  keep  the  growing  shrubs  well  pruned.  Upon  the  whole, 
however,  I  think  the  old  bush  way,  with  judicious  pruning  out  of  the 
oldest  and  some  of  the  youngest  wood,  is  preferable.  There  is  a  fly 
that  deposits  its  eggs  near  the  top  of  the  stalk,  which  eats  in  and 
destroj^s  the  pith  for  the  whole  length  of  the  stalk ;  but  I  don't  see 
that  it  hurts  its  bearing,  only  that  the  stem  commonly  breaks  off 
where  the  worm  eats  out.  I  see  that  some  one  of  the  club  recommended 
searching  trees,  in  the  fall  and  winter,  for  the  eggs  of  the  caterpillar. 
I  have  only  two  apple  trees,  and  when  the  caterpiller  forms  a  nest  on 
them  I  take  a  pole  and  sharpen  the  end  and  wind  a  rag  around  it, 
and  wet  it  well  with  whale  oil  or  petroleum,  and  with  this  I  destroy 
the  nest,  and  it  is  never  rebuilt.  I  have  seen  the  caterpillars  several 
rods  from  the  trees,  crawling  on  the  ground,  after  being  dispossessed 
by  this  treatment.  These  caterpillars  are  very  injurious  on  cultivated 
fruit  trees,  but  the  wild  cherry  and  beach  plum  are  their  favorites. 
Some  time  ago  I  sowed  a  little  tobacco  seed  close  around  tlie  trunk 
of  an  apple  tree,  and  since  then  no  borer  has  touched  the  tree.  I 
have  bored  into  the  heart  of  a  tree  when  I  knew  a  borer  was  at  work 
and  filled  it  with  tobacco.  I  would  ask  if  a  pipeful  of  tobacco  in  a 
tree  will  injure  the  fruit.  The  favorite  trees  of  the  borer  are  the 
locust  and  the  quince,  the  latter  of  which  it  has  almost  annihilated  in 
this  section.  I  will  state  another  item.  A  few  years  ago  a  bunch  of 
peach  plums,  within  a  stone's  throw  of  my  garden,  was  covered  with 
caterpillar's  nests,  I  poured  a  little  whale  oil  from  a  lamp  trimmet 
on  a  large  number  of  nests  and  they  were  soon  all  deserted. 

Mr.  S.  Edwards  Todd. — Where  quantity  and  quality  of  fruit  are 
the  main  considerations,  the  old  or   common   method    of  growing 
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currants  is  doubtless,  as  our  correspondent  says,  upon  the  whole  the 
best,  but  a  few  plants  trained  "  tree  fashion  "  if  well  taken  care  of, 
are  well  worth  the  trouble  they  cost,  if  it  is  only  for  their  ornamental 
appearance.  Whale-oil  soap  is  an  old  established  and  comparatively 
safe  remedy  for  insects  on  plants,  but  petroleum  should  be  used  with 
great  care  on  most  kinds  of  vegetation,  or  it  will  injure  the  latter  as 
well  as  kill  the  insects.  There  is  no  reason  to  suppose  that  tobacco 
plugged  into  the  wood  of  a  tree  would  exert  any  deleterious  effect 
upon  the  fruit,  neither  is  there  any  to  believe  that  it  would  hurt  the 
insects.  Even  if  a  portion  of  the  essential  principle  of  the  tobacco 
should  be  carried  into  the  circulation  with  the  sap,  it  would  be  in 
such  small  quantities  as  to  amount,  practically  to  nothing.  The  advice 
to  search  out  and  destroy  the  nests  of  vermin  on  trees  at  this-time  of 
year  was  good,  not  only  because  the  nests  are  more  easily  discovered 
when  the  branches  are  bare  of  leaves,  but  because  farmers  have  more 
leisure  now  to  attend  to  such  things  than  at  any  other  time. 

Adjourned. 

January  26,  1869. 

Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  Joitn"  W.  Chamuees,  Secretary. 
FRriTS,  Mili^URES,  ETC. 

Mr.  Philemon  Stout,  Cotton  Hill,  Sangamon  county,  111, — I  have 
read  the  reports  of  the  Farmers'  Club  for  several  years  with  a  great  deal 
of  interest,  and,  I  think,  profit.  But  I  can  hardly  realize,  here  in 
Illinois,  why  it  is  that  there  is  so  much  of  the  time  of  the  club  devoted 
to  the  subject  of  manure,  while  there  are  thousands  of  loads  on  our 
farms  going  to  waste,  though  I  do  not  consider  it  good  farming.  We 
invite  our  friends  from  the  east,  who  are  seeking  locations,  to  come  to 
Sangamon  county.  111.,  for  there  is  plenty  of  room  for  good  fanners ; 
where  we  can  raise  from  fifty  to  100  bushels  of  corn  to  the  acre,  and 
other  crops  in  proportion,  and  all  the  fertilizers  we  need  is  red  clover, 
which  will  grow  as  well,  perhaps,  as  any  place  in  the  world.  My 
orchard  has  been  in  clover  eight  or  nine  years,  and  has  been  mowed 
twice  a  year,  and  the  clover  looks  strong  and  vigorous ;  and  I  have 
another  field  sowed  w^ith  clover  and  timothy,  half  of  each,  which  has 
been  pastured  about  seven  years,  and  the  clover  has  almost  entirely 
taken  it.  Those  fields,  I  think,  are  better  than  when  the  prairie  sod 
was  turned.  Apples  are  very  fine;  I  keep  my  trees  free  from  all 
insects  by  washing  them  once  a  year,  in  May,  with  strong  tobacco  tea, 
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made  strong  with  soap.  Farms  could  be  bought,  from  four  to  twelve 
miles  from  Springfield,  from  forty  dollars  to  seventy-five  dollars  per 
acre,  according  to  the  improvements.  Good  free  schools  in  every  dis- 
trict. I  have  written  more  than  I  intended,  but  thought  I  would  tell 
my  eastern  brother  farmers  some  facts  in  regard  to  Illinois. 

Some  discussion  ensued  about  clover  being  advantageous  in  orchards. 
The  majority  of  speakers  seemed  to  regard  it  as  harmless. 

In  regard  to  manures,  it  was  stated  that  Illinois  stood  below  I^ew 
Jersey  in  the  average  acreable  product  of  corn.  The  reporter  thinks 
the  people  begin  to  appreciate  manure,  for  he  saw  many  farmers 
drawing  manure  from  village  stables  to  put  upon  their  corn  land,  up 
%  in  McIIenry  county,  last  spring,  and  they  told  him  there  Avas  no  land 
in  Illinois  that  they  knew  of  which  would  not  be  benefited  by  manure. 

The  opinion  was  expressed  that  the  cprn  was  generally  badly  culti- 
vated, and  that  the  fault  was  more  in  the  lal)or  than  in  the  land. 

Mr.  J.  B.  Ljnnan  cited  the  authority  of  a  lecture  lately  read  before 
the  Illinois  Industrial  University  for  the  statement  that  rich  and  fresh 
as  the  soil  of  tliat  State  is  supposed  to  be,  the  average  crop  of  corn  per 
acre  is  less  by  nearly  one-third  than  in  poor,  despised  i^ew  Jersey. 
The  average  for  the  United  States  is  twenty-five  bushels  an  acre.  In 
Illinois,  with  a  soil  and  climate  precisely  adapted  to  corn,  the  acreage 
is  no  higher.  In  Jersey  it  is  forty-three,  in  South  Carolina  six. 
Illinois  ought  to  give  from  the  most  of  those  deep,  rich  loams  of  hers 
seventy-five  bu!fehels  of  corn  per  acre.  If  Salem  county,  New  Jersey, 
does  it,  if  parts  of  Monmouth,  if  the  farms  of  eastern  Pennsylvania 
often  yield  ^hat  much,  it  is  because  those  fanners  are  awake  to  the 
importance  of  saving  and  applying  all  the  manure  they  can.  "When 
Illinois  takes  the  lead  of  eastern  States  as  a  corn-growing  surlace ; 
when  she  beats  Jersey  on  her  sands,  and  Connecticut  amid  her  stones  ; 
she  will  cease  to  wonder  why  this  club  is  so  much  in  earnest  about 
fertilizers. 

Mr.  W..  S.  Carpenter. — They  have  a  practice  in  those  prairie  States 
properly  called  "  hogging."  They  turn  a  big  drove  of  hogs  into  a 
cornfield,  and  allow  them  to  eat,  and  trample,  and  waste,  and  defile 
all  the  grain  they  can.  No  usage  can  be  more  at  war  with  a  sound 
and  snug  system.  No  wonder  their  corn  and  wheat  crops  grow 
smaller.  One  idea  casually  mentioned  in  this  letter  I  like.  He  says 
he  sows  clover  in  his  orchards.  That  is  right.  Clover  draws  its  food 
from  the  subsoil,  and  its  effect  is  to  keep  the  surface  mellow  and 
moist.  Timothy  is  drying  in  its  nature,  and  will  spoil  the  produc- 
tiveness of  an  orchard.     I  never  put  timothy  among  my  apple  trees. 
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Sweet  Coex. 

Mr.  James  B.  Olcott,  Buckland,  Conn.,  sent  samples  and  his  apol- 
ogy for  naming  liis  variety  of  sweet  corn  "  Farmers'  Club."  The 
apology  was  accepted  as  was  the  corn,  which  was  eagerly  sought  for 
1)y  members  present.  He  says :  The  sweet  corn  question  needs  a 
little  agitation.  The  seed  stores  vend  a  variety  as  long  as  it  will  sell. 
They'll  take  a  new  kind  whenever  there  is  a  demand  for  it.  Some- 
body must  show  that  the  old  earlies  are  no  longer  old  enough  to 
make  their  second  rate  qualities  pass.  There  are  half  a  dozen  old 
kinds  that  have  outlived  their  usefulness,  and  only  serve  to  bring 
green  corn  into  disrepute.  Stowell's  evergreen  is  widely  known,  but 
who  can  vouch  for  its  merits  as  sold  in  the  shops  ?  I  have  tried  seed 
from  various  quarters,  but  have  got  nothing  but  mammoth  stalks, 
and  late,  tough,  tasteless  corn.  Then  there  is  the  whole  question  of 
preserving,  improving,  and  hybridizing  varieties ;  all  very  little 
understood,  and  demanding  our  attention  in  its  way,  quite  as  much 
as,  say,  grapes.  I  prize  the  Farmer's  Club  of  the  American  Insti- 
tute for  the  kindly  ear  it  gives  to  wants  all  over  the  country.  It  is  a 
court  of  appeals.  As  reported,  it  helps  consolidate  the  nation,  and  is 
a  model  American  institution,  to  be  reproduced  as  population  pro- 
gresses. I  shalljalways  feel  a  pride  and  a  strength  in  being  one  of 
the  least  of  its  outside  members,  and  propose  to  do  nothing  to  dis- 
credit myself.  I  have  been  for  fifteen  years  a  journeyman  farmer- 
and  gardener.  Have  now  worked  back  to  my  birth  place.  I  hare 
ever  felt  the  greatest  interest  in  your  discussions,  chiefly  for  their 
popular  character. 

Dr.  Isaac  P.  Trimble. — I  have  here  a  dozen  or  fifteen  ears  of  corn 
that  I  do  not  believe  is  surpassed  by  any  variety  for  excellence  of 
flavor.  Some  years  ago  I  gave  out  the  same  seed,  and  Solon  Robin- 
son wrote  in  such  terms  of  it  that  I  was  flooded  with  letters  asking; 
for  seed.  Then  something  went  wrong  with  my  corn  for  a  few  years; 
But  now  it  is  all  right.  The  ears  are  not  the  biggest  in  the  world  ; 
but  no  one  that  has  eaten  it  in  its  season,  will  ask  for  a  dish  more 
toothsome  or  delicious.  I  will  have  a  bushel  of  it  shelled  and  left 
with  the  Secretary  for  giving  to  all  who  ask  for  it. 

»  Spontaneous  Combustion. 

A  sample  of  blackened  hay  w^as  presented  as  coming  from  Mr. 
David  Pettit,  of  Salem,  N.  J.     He  gives  the  following  explanation  : 
"  We  have  heard  much  said  at  times  about  spontaneous  combustion. 
[Inst.]  34: 
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I  have  heard  of  a  barn  near  Mount  Holly,  owned  by  a  man  named 
Cole,  in  -which  the  liay  took  iire  from  spontaneous  combustion ;  that 
the  hay  settled  where  combustion  commenced,  and  was  extinguished 
•by  playing  water  on  with  an  engine.  How  true  it  is  I  will  not  say. 
I  forward  to-day,  by  express  or  mail,  a  small  block  of  hay  cut  out  of 
the  middle  of  the  mow,  where  Franklin  lives,  which  you  may  see  has 
become  very  much  discolored  by  the  heat,  which  was  so  great  for  a 
long  time  that  one  could  not  bear  his  hands  or  feet  on  it,  and  it  is 
warm  yet ;  more  than  six  months  since  it  was  housed.  The  hay  was 
not  put  into  the  mow  very  green.  Can  some  members  of  the 
American  Institute  Farmers'  Club  account  for  this  ?  You  may  per- 
•ceive  the  h»y  is  not  musty,  but  damp  yet,  smells  like  tobacco  ;  tlie 
horses  eat  it,  though  it  has  a  peculiar  strong  taste." 

Mr,  T.  C.  Peters. — I  found,  when  I  was  actively  engaged  in  farm- 
ing, that  I  could  mow  away  my  hay  quite  green,  if  there  was  no  rain 
or  dew  on  it.  The  natural  juices  of  the  grass  will  not  thus  play  the 
mischief  with  it ;  but  if  half  cured  or  dried  hay  is  wet  and  then 
piled  away  it  will  sweat  and  heat,  and  become  greatly  damaged,  as 
this  has.  It  is  an  excellent  j^lan  to  throw  dry  straw  over  damp  or 
imperfectly  cured  hay. 

Mr.  J.  A.  Whitney. — As  to  combustion,  it  cannot  take  place  if  the 
air  is  excluded.  Hence,  for  damp  or  greenish  hay,  tight  barns  are  the 
best.  The  ferment  through  which  this  clover  has  passed  has  robbed  it 
of  its  strength-giving  qualities,  but  the  starchy  parts  are  not  so  much 
affected ;  it  w^ill  be  eaten  by  stock  exposed  to  the  cold,  and  by  young 
animals,  but  would  be  almost  worthless  for  working  beasts  or  milch 
cows. 

Mr.  W.  S.  Carpenter, — Farmers  are  getting  more  and  more  into 
the  way  of  putting  what  they  cut  into  the  barn  the  same  day  ;  except 
in  rainy  weather,  it  can  be  done.  Greenish  hay  should  be  forked 
into  a  tight  bay,  well  trampled,  salted  a  little,  and  have  the  loads  as 
they  come  in,  sandwiched  with  a  few  bundles  of  dry  straw.  The  straw 
absorbs  the  moisture  that  would  work  mischief,  and  in  mid-winter 
that  hay  comes  out  so  bright  and  sweet-smelling  and  hearty  that  the 
cows  laugh  when  they  get  it. 

Mr.  S.  Edwards  Todd  said  he  used  to  cut  after  noon,  with  the 
mower,  all  that  he  could  rake  and  cart  the  next  day.  lied  clover  he 
always  cut  when  the  majority  of  the  blossoms  were  blown.  He 
mowed  after  noon  and  after  the  dew  or  rain  had  .been  dried  out  of 
the  standing  crops.     This  clover  was  raked  the  next  day,  while  yet 
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damp,  and  before  tlie  leaves  dried,  and  put  into  cocks,  where  it  usu- 
ally lay  from  four  to  five  days,  oftener  a  week ;  and  when  carted  the 
oocks  were  moved  for  an  hour  or  two  before  being  taken  up.  He 
usually  filled  the  mow  at  one  time,  because  the  condensation  of  the 
vapors  at  the  top  of  the  mow  always  made  a  bad  streak  in  the  hay, 
unless  we  put  dry  straw  on  top  to  absorb  it.  Some  one  suggested 
salting,  but  the  reporter  thinks  the  practice  very  injurious  to  stock, 
especially  sheep,  by  creating  an  artificial  thirst  in  cold  weather. 

Cutting  up  ok  Chopping  the  Food  of  JSTeat  Cattle. 
Mr.  Lucius  Libby,  Saco,  Maine. — Several  weeks  ago  the  question 
of  cutting  hay  for  horses  was  brought  up  and  discussed  by  the  club, 
upon  which,  of  course,  various  views  and  opinions  were  expressed, 
and  because  there  were  those  present  who  doubted  the  wisdom  and 
economy  of  the  practice.  The  American  Aginculturist  of  December 
says :  "■  Those  who  have  thought  us  severe  in  our  criticisms  on  the 
Farmers'  Club,  are  referred  to  the  following  extracts  of  the  reports  :" 
(Here  follows  the  remarks  of  Mr.  Quinn.)  "  What  would  an  English 
farmer  think  of  us  were  he  to  step  into  the  club,  and  find  us  gravely 
discussing  the  propriety  of  cutting  food  for  annuals,  and  Gamaliel 
and  all  the  doctors  of  the  law  thundering  their  anathemas  against 
hay-cutters,  &c."  Mr.  Quinn  evidently  considered  this  a  "  settler  "  of 
the  question,  but  good  authority  may  be  cited  to  confirm  the  opposite 
view.  Thomas  S.  Lang,  Esq.,  of  North  Yassalboro,  Maine,  of  whom  you 
may  learn  something  by  referring  to  report  of  Department  of  Agri- 
culture for  IS 64,  page  157,  has  made  several  thorough  and  careful 
trials  in  keeping  horses  uj^on  cut  and  uncut  feed,  and  has  become 
satisfied  that  dry  hay  and  dry  grain  is  better  for  them  than  cut  and 
mixed  feed ;  it  is  more  natural  for  them  to  masticate  their  own  food ; 
they  perform  it  more  thoroughly,  and  keep  in  better  condition  than 
by  any  other  system  of  feeding.  Physiologists  whose  books  I  liave 
read  agree  in  the  opinion  that  human  beings  should  eat  slowly,  and 
should  not  drink  with  their  meals,  in  order  to  give  the  salivary 
glands  time  to  act,  so  that  the  food  may  become  mixed  with  saliva, 
as  nature  designed.  Does  not  this  principle  hold  good,  in  a  measure, 
with  horses  ?  Is  not  the  practice  of  cutting  hay  and  wetting  it,  and 
mixing  it  with  meal,  in  order  that  horses  may  "bolt"  it  down  with 
very  little  chewing  and  in  a  very  little  time,  somewhat  like  that  in 
which  human  animals  indulge  when  they  eat  their  dinners  iij  five  or 
ten  minutes,  washing  their  food  down  with  hot  tea  or  coff'ee,  to  save 
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the  time  and  trouble  of  chewing  ?  And  in  my  opinion  the  evil  con- 
sequences in  both  cases  manifest  themselves  sooner  or  later  by  impaired' 
digestive  organs  and  diseased  constitutions.  If  a  practice  prevails' 
among  certain  farmers  across  the  ocean,  it  is  no  reason  why  others 
may  not  inquire  and  investigate  for  themselves  ;  and  were  Thomas  S. 
Lang  a  member  of  the  club,  and  engaged  in  "  gravely  discussing." ' 
the  question  under  consideration,  he  would  not  be  utterly  dumb- 
founded if  the  English  farmer  aforesaid  were  to  step  in  upon  him 
unawares. 

Mr.  P.  T.  Quinn, — Since  my  remarks  are  thus  openly  challenged 
I  will  take  occasion  to  reply  as  openly,  but  not  to-day.  I  will  collect 
a  mass  of  facts  and  give  them  to  the  club  in  a  paper  to  be  read  in  two- 
weeks  from  to-day.  I  am  sure  I  can  array  such  experiences  as  will" 
persuade  even  Thomas  S.  Lang,  although  he  has  had  the  high  distinc- 
tion of  writing  an  agricultural  essay  for  government,  that  true; 
economy  and  regard  for  the  greatest  efficiency  and  comfort  of  laboring 
stock,  milch  cows,  and  fattening  animals,  requires  us  to  cut  their  food.. 
We  all  know  that  the  best  beef  is  not  that  of  wild  cattle.  The  gen- 
tleman talks  of  its  being  natural  to  all  animals  to  masticate  their  own 
food.  Man,  in  a  state  of  nature,  is  naked ;  but  I  notice  we  are  all  so- 
artificial  as  to  come  here  well  wrapped  in  overcoats  and  furs  this  cold 
day.  Why  isn't  it  natural  to  eat  raw  potatoes  ?  But  theorizing  is.' 
just  what  we  don't  want  on  this  subject,  and  I  will  give  my  views  not 
as  opinions,  but  as  facts. 

Dr.  J.  Y.  C.  Smith. — ^While  I  greatly  respect  our  fi'iend  as  a  farmer 
and  as  a  cultivated  and  thoughtful  man,  I  must  say  that  science  does 
not  sustain  him.  All  the  gramnivora  have  a  long  intestinal  canal. 
They  have  a  set  of  stomachs,  they  have  salivary  glands,  all  of  which 
would  be  comparatively  useless,  unless  their  food  were  taken  slowly 
and  ground  between  their  own  molars.  I  believe  I  will  bring  here 
the  maw  of  a  sheep  or  the  paunch  of  a  cow ;  and  by  showing  gentle- 
men the  labyrinthian  convolutions,  the  honey-comb  appearance,  and 
the  curious  formation  by  which  the  food  is  tossed,  so  to  speak,  from 
side  to  side  of  the  intestinal  canbl,  I  am  sure  this  body  will  be 
convinced  that  hay-cutters  are  a  nuisance,  that  they  debauch  and 
disorder  the  entrails  of  our  cattle. 

Mr.  W.  S.  Carpenter. — While  I  admire  the  scientific  knowledge  of 
our  friend.  Dr.  Smith,  I  must  say  that  no  array  of  cows'  paunches 
will  convince  me  or  any  other  practical  farmer  that  hay-cutters  are 
useless.     Theory  will  not  persuade  a  man  who  has  tried  cutting  his 
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fodder  to  go  back  to  long.  If  a  farmer  finds,  as  hundreds  have,  that 
ten  pounds  of  cut  hay  goes  as  far  as  fifteen  fed  long,  that  fifty  pounds 
of  ground  and  cooked  corn  is  as  nourishing  as  seyenty-five  fed  from 
the  cob,  a  lecture  on  stomachs  and  glands  will  not  convert  him. 

Mr.  Cornell  of  ISTew  Jersey. — One  gentleman  referred  to  the 
diiference  between  wild  and  tame  meat.  It  so  happens  that  we  have 
just  been  fighting  a  malady  that  started  among  animals  as  wild, 
almost,  as  deer.  The  Texas  beef  we  know  is  not  as  tender  or  as 
juicy  as  the  loin  of  our  well-housed,  stall-fed  beasts.  We  often  hear 
high  praises  of  semi-barbarous  tribes  and  half-civilized  usages ;  but 
in  a  collision  of  i-aces  and  forces,  the  more  cultivated  generally  carries 
the  day.  The  more  advanced  a  people  become,  the  finer  is  their 
stock,  and  the  more  care  and  labor  is  bestowed  on  their  food. 
Hiram  Woodruff,  for  instance,  when  he  wanted  speed  from  an  animal, 
fed  liim  on  hay  from  which  every  spear  of  trash  had  been  culled  by 
his  own  hands.  Dr.  Smith  speaks  of  slow  digestion  as  necessary  for 
longevity.  May  I  remind  him  that  the  lion,  the  king  of  brutes,  and 
among  the  longest-lived,  bolts  his  food  almost  whole. 

Mr.  Thomas  Cavanagh. — Can  we  not  go  to  the  omnibus  and  street 
car  stables  for  a  lesson?  They  would  not  follow  a  practice  unless 
they  knew  it  to  be  sound ;  and,  without  exception,  aU  these  thousands 
of  horses  are  fed  on  cut  hay.  Some  of  those  horses  are  thirty  years 
old,  and  for  a  generation  have  worked  exerj  day,  and  thriven  all  this 
time  on  what  is  here  denounced  as  unnatural  and  unwholesome. 

Feuit  from  Iowa. 

The  secretary  placed  on  the  table  some  very  choice  samples  of  fruit 
from  D.  W.  Adams,  Secretary  of  Iowa  Horticultural  Society,  and 
read  the  following  letter  : 

Iowa  State  Horticultukal  Society,  \ 

Secketakt's  Office,       V 

Weehawken,  Iowa,  Janitary,  1869.  ) 

American  Institute  Farmers*  Chib,  Weio  TorTc: 

At  the  request  of  Iowa  State  Horticultural  Society  I,  to-day,  send 
by  express  (charges  prepaid)  a  few  samples  of  Iowa-grown  fruit. 
These  specimens  were  gathered  early  in  September,  and  consequently 
were  not  so  liighly  colored  as  our  fruits  usually  are ;  otherwise  they 
are  thouglit  to  be  very  creditable  to  the  capabilities  of  Iowa  as  a  fruit- 
growing State.     As  you  see  them,  they  also  labor  under  the  disadvan  - 
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tages  of  liaving  lain  three  days  on  our  exliibition  tables  at  the  annual 
meeting,  and  of  having  made  a  journey  of  fifteen  hundred  miles  by 
express,     I  hope  they  will  reach  you  in  such  a  condition  that  you  will 
be  able  to  judge  of  their  quality  and  external  appearance. 
I  am,  with  much  respect,  yom-s,  &c, 

D.  W.  ADAMS, 

Secretarrj,  I.  S.  IT.  S. 

The  following  is  the  list  of  names  of  the  varieties  presented.     They  * 
were  a  beautiful  show  of  apples  indeed,  and  rarely  equaled  in  any 
fruit  show,  and  never  excelled : 

Fall  pippin,  white  pippin,  mother,  Rhode  Island  greening,  Yande- 
vur,  Roman  stem,  Virginia  greening,  Pennock's  red  winter,  black 
gilliflower,  Hubbardston  nonsuch,  Smith's  cider,  Newtown  spitzen- 
berg,  Rawl's  jannet,  Belmont  gate,  Jonathan,  Peck's  pleasant,  Milam, 
white  winter  pearmain,  big  romanite,  white  bellsflower,  yellow  bells- 
flower,  Ben  Davis  ISTew  York  pippin,  Pambo,  willow  twig,  Fulton, 
Pome  beauty,  Dominie,  Talman  sweet,  wine  sap,  Swaar,  Oskaloosa, 
(an  Iowa  seeding),  Tulpchocking,  green  sweet,  northern  spy,  little 
romanite  galpin,  Esopus  spitzenberg,  black  apple — thirty-seven  varie- 
ties. 

Mr.  "W.  S.  Carpenter,  who  is  a  large  apple  grower,  commented 
quite  fully  on  this  display.  He  says  the  Phode  Island  greening  is 
the  most  universal  apple  we  have  growing  on  a  greater  variety  of 
soils  and  under  circumstances  more  unlike  than  any  other.  lie  com- 
raends'^the  Pome  beaut}'  as  a  splendid  'and  very  marketable  apple, 
also  the  Dominie. 

Mr.  A.  S.  Fuller  remarked  that  all  these  apples  came  from  the  east, 
and  the  show  is  a  proof  that  the  apple  belt  is  moving  west,  for  New 
England  nor  New  York  could  not  to-day  get  up  so  fine  a  spread  of 
large,  handsome  fruit.  Mr.  Crane  of  New  Jersey  said  he  lives  in  a 
region  once  famous  for  its  apples ;  now  they  have  to  buy  from  New 
York  and  the  west.  These  apples  have  flourished  because  the  ene- 
mies of  this  noble  fruit,  the  canker  worm,  the  tent  worm,  the  slug, 
and  the  curculio,  have  not  carried  their  line  of  invasion  across  the 
Mississippi  river ;  but  they  will,  and  then  Iowa  will  be  calling  on  the 
Pocky  mountains  for  apples. 

Cattle  Diseases. 

Prof.  John  Gamgee,  from  the  Department  of  Agriculture  at  Wash- 
ington, D.  C,  sends  the  following  communication  :  The  members  of 
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the  Farmei-s'  Club  may  feel  interested  in  knowing  that  the  pnblicity 
given  to  mj  letter,  recently  read  before  them,  on  the  subject  of  the 
lung  plague  of  cattle,  has  placed  us  in  possession  of  much  accurate 
information  regarding  the  localities  infested  by  that  disease.  I  have 
to  thank  the  club  for  the  facilities  thus  offered  me,  and  at  the  same 
time  trust  that  this  second  letter  may  have  a  similar  eifect  and 
encourage  others  to  communicate  any  facts  or  transmit  any  documents 
i  relating  to  the  nature  and  extent  of  losses  by  cattle  disorders. 

On  the  subject  of  contagious  pleuro-pneumonia  I  have  received 
valuable  letters  from  several  counties  in  Pennsylvania  and  Virginia. 
Indeed,  a  communication  from  Mr,  Dwight  Smith  of  the  Internal 
Revenue  Department  has  enabled  me  to  trace  the  lung  plague  from 
Washington  to  Alexandria,  and  for  thirty  miles  beyond.  This  city 
has  furnished  several  hundred  dead  cows  to  the  contractor  employed 
to  remove  them,  and,  although  the  stabling  of  cattle  in  the  v^inter 
season  checks  the  propagation  by  contagion,  as  soon  as  the  warm 
weather  and  abundance  of  grass  favor  the  congregation  of  animals  on 
commons,  the  disease  will  increase  greatly  in  extent. 

I  am  preparing  a  complete  work  on  the  subject  for  the  Department 
of  Agriculture,  and  in  the  meantime  it  has  been  deemed  advisable  to 
publish  a  preliminary  report  that  the  country  may  know  what  it 
suffers  and  must  expect  in  the  absence  of  all  combination  for  the 
eradication  of  so  formidable  a  disease.  I  herewith  transmit  fifty  copies 
of  this  report  for  distribution  by  you. 

Another  malady  has  been  made  the  subject  of  several  letters  to  me. 
It  is  a  form  of  indigestion,  popularly  known  in  England  as  fardel- 
bound  or  "  stomach  staggers,"  associated  with  dizziness,  prostration, 
and  even  paralysis,  and  due  to  the  cattle  feeding  on  smutty  corn  or 
mouldy  stalks.  Wet  weather  and  the  undrained  condition  of  American 
soils  induce  the  abundant  development  of  smut  on  Indian  corn,  and 
although  "a  considerable  quantity  of  these  diseased  stalks  may  be  fed 
to  cattle  in  combination  with  other  fodder,  it  is  very  deleterious,  and, 
in  excess,  induces  a  wide-spread  mortality.  The  disease  has  been 
reported  to  me  from  Xew  York  State,  Connecticut,  Iowa,  N^ebraska,^ 
West  Yirginia  and  the  Carolinas.  Prevention  consists  in  changing 
the  diet.  The  malady  is  not  incurable.  Warm  water  injections  and 
the  internal  administration  of  one  pound  or  one  and  a  half  pound  of 
Epsom  salts,  with  four  ounces  of  sulphur  and  a  couple  of  drachms  of 
ginger  in  w^arm  water  or  gruel  usually  restores  the  aniniitls  to  health. 
Treatment  must  not  be  delayed  too  long. 
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Several  of  my  correspondents  may  liave  felt  aggrieved  at  not  receiving 
prompt  replies,  but  this  lias  arisen  from  the  extent  of  my  correspon- 
dence, and  the  amount  of  work  I  have  been  called  upon  to  perform. 
I  trust  this  letter  may  be  accepted  as  an  indication  that  their  commu- 
nications are  being  utilized  for  the  common  good. 

All  communications  addressed  to  me  at  the  Department  of  Agri- 
culture will  be  gladly  received,  and  it  may  please  you  and  the  country 
generally  to  know  that  the  Hon.  Horace  Capron,  the  Commissioner 
-of  Agriculture,  is  quite  alive  to  the  vast  importance  of  these  subjects, 
and  aims  at  the  prompt  publication  of  trustworthy  reports  which  may 
tend  to  diminish  the  ravages  by  epizootics  in  the  United  States. 

Woman  as  a  Fkuit  Growee. 

Mrs.  Mary  Dungan,  of  Elizabethtown,  Hardin  county,  Ivy.,  recom- 
mends the  region  where  she  lives,  forty  or  fifty  miles  due  south  of  Louis- 
ville, as  a  remarkable  fruit  country.  She  says  :  I  do  not  wish  to  lose  a 
single  number  of  my  paper  while  the  tillage  question  is  being  so  ably 
discussed  by  Horace  Greeley  and  Dr.  Trimble.  My  judgment 
inclines  me  to  favor  the  former,  while  my  pocket  may  induce  me  to 
follow  the  latter.  I  was  induced  to  inove  here  by  a  Louisville  mer- 
chant, who  was  at  my  late  residence  in  Washington  county,  Pa.,  two 
years  ago  last  fall,  who  could  not  cease  admiring  my  beautiful  bower, 
loaded  as  it  then  was  with  Concord  on  one  side,  and  Delaware  grapes 
on  the  other.  He  thought  I  had  a  taste  for  fruit,  and  on  his  return 
home  posted  himself  in  southwestern  fruit  regions,  and  selected  this. 
This  region  is  called  Muldrow's  or  Muldrough's  Hill.  It  is  a  spur 
of  the  Cumberland  mountain,  150  miles  in  length,  and  the  fruit  region, 
but  a  few  miles  in  width.  It  is  peculiarly  adapted  to  growing  the 
best  of  peaches  and  strawberries.  Apples,  pears,  and  all  small  fruits 
do  as  well  here  as  in  western  Pennsylvania.  The  pear  tree  has  never 
blighted  here.  The  people  here  knoM^  nothing  of  the  black  knot  that 
defied  me  to  grow  plum  trees  and  morella  cherry  trees  in  western 
PennsylvfHiia.  I  paid  $5,500  for  301  acres  of  land.  It  has  about 
'  150  good  bearing  apple  trees  on  it,  eighteen  years  old,  1,000  peach 
trees,  four  to  six  years  old.  I  planted  last  November  and  December 
160  pear,  150  plum  and  German  prunes,  eighty  cherry,  300  to  400 
peach,  all  of  the  best  varieties ;  have  heeled  in  for  February  planting 
100  French  quinces,  500  best  varieties  of  apples.  I  set  my  stakes 
twenty  feet*  apart  in  each  field,  plant  quinces,  dwarf  pears,  and  plums 
in  orchards  by  themselves  this  distance  apart.     All  the  apple  trees  and 
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standard  pear,  forty  feet  each  way,  planting  at  the  intervening-  stakes 
peacli ;  between  these  twenty  feet  rows  I  plant  two  rows  of  strawber- 
ries, wide  enough  apart  to  cultivate,  with  a  cultivator  that  is  four  feet, 
leaving  eight  feet  between  the  fruit  trees  and  the  strawberry  rows.  I 
hope  in  ten  years  to  equal  the  Knox  farm,  near  Pittsburg.  There 
are  hundreds  of  farms  that  can  be  bought  on  this  hill  at  from  ten 
to  forty  dollars  per  acre.  This  is  not  a  good  agricultural  region  ;  only 
seven  to  twelve  bushels  of  wheat  to  the  acre ;  twenty  bushels  a  rare 
crop ;  thirty  to  thirty-five  bushels  of  corn.  The  oat  crop  this  year 
was  as  good  if  not  better  than  it  was  in  western  Pennsylvania.  Those 
who  may  wish  to  make  fruit  raising  a  specialty  would  do  well  to  visit 
this  region.  Come  here  any  time  from  the  middle  of  August  to  the 
middle  of  September,  we  have  ripe  peaches  here  from  the  twelfth  (I 
do  not  know  but  some  of  Hale's  Early  were  ripe  the  first)  of  July 
until  in  October. 

HOW' SHALL  I  HA  YE  PLENTY  OF  APPLES? 

Mr.  J.  F.  "\Yolfinger,  Milton,  Pa. — That  our  apples  trees  bear  less, 
and  also  poorer  fruit,  than  they  did  thirty  and  forty  years  ago,  is 
generally  true,  and  as  generally  regretted.  And  the  real  causes  of 
this  apple  tree  failure  are,  as  yet,  involved  in  mystery,  and  open  to 
dispute.  But  it  will  do  no  harm,  and  perhaps  some  good,  to  notice 
the  supposed  causes : 

1.  Exhausted  Soils. 

Some  say  our  apple  trees  fail  to  do  well  because  they  are  planted 
upon  old,  poor,  and  worn  out,  or  exhausted  soils.  This  seems  to  be 
true  to  some  extent,  and  the  remedy  is  plain  ;  manure  your  orchard 
every  other  year  with  barii-yard  manure,  lime,  salt,  bone  dust,  and 
such  other  manures  as  experience  has  shown  to  be  essential  for  a 
^^gorous  and  healthy  growth,  and  a  productive  condition  of  the  apple 
tree.  Our  old  orchards,  planted  many  years  ago,  needed  no  such 
manures,  because  they  were  planted  on  new  grounds,  virgin  soils,  that 
were  rich  in  all  the  elements  that  were  necessary  for  the  production 
of  large  crops  of  apples  of  superior  size,  beauty,  and  flavor.  And  as 
these  elements  are  now  scarce  on  most  of  our  lands  we  must  use  the 
necessary  manures  to  replace  them.  But  experience  and  observation 
have  of  late  years  shown  that  the  new  orchards,  planted  upon  om' 
very  best  neio  grounds  do  not  grow  so  thrifty,  or  bear  as  plentiful  as 
our  orchards  did  many  j^ears  .ago.     And  so  there  must  be  some  other 
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cause,  aside  from  tlie  mere  want  of  manure,  for  the  failure  of  our 
apple  trees. 

2,  Change  of  Climate. 

Others  say  that  our  apple  trees  fail  doing  well  because  our  climate 
is  undergoing  changes  that  are  unfavorable  to  the  vigor  and  produc- 
tiveness of  the  apple  tree.  The  orchards  of  our  first  settlers  were 
everywhere,  and  for  many  years,  surrounded  with  extensive  forests 
and  woodlands,  as  well  as  swamp  and  marshy  grounds,  that  kept  the 
air  around  the  apple  trees  moist,  and  also  warded  off  the  cold  and 
chilly  winds  of  autumn,  winter,  and  spring,  that  would  otherwise 
have  blown  upon  and  injured  the  apple  trees,  and  their  blossoms,  and 
young  tender  fruit,  and  so  made  the  apple  crop  sure,  large,  and  fine. 
But  the  draining  of  these  swamps  and  marshes  has  dried  up  this  source 
of  moisture  in  the  air,  and  the  cutting  down  of  our  extensive  forests 
and  woods  have  left  our  apple  orchards,  all  over  our  country, 
continually  exposed  to  the  destructive  frosty  winds  of  autumn, 
winter,  and  spring,  and  to  the  scorching  and  withering  rays 
of  our  hot  summer's  sun,  and  our  increasingly  hot  atmos- 
pheric airs,  generally  destitute  of  moisture;  and  the  consequences 
upon  our  apple  trees,  and  their  crops  have  thus  been,  and  now  are, 
just  what  we  might  reasonably  expect  from  such  a  change  of  air  and 
climate.  And  our  only  way  of  avoiding  this  evil,  tliis  increasing  evil, 
will  be  to  surround  our  orchards  with  belts  of  such  e^^ergreen  and 
deciduous  trees  as  will  ward  oif  these  cold  winds,  and  increase  the 
moisture  of  the  air  around  our  trees,  and  make  the  air  there  of  warmer 
and  more  steady  and  uniform  temperature  than  it  now  is. 

3.  Insect  Ravages. 
Others  say  that  the  failures  of  our  apple  trees  and  apple  crops  arises 
mainly  from  the  great  increase  of  destructive  insects  and  their  ravages, 
that  injure  the  trees  and  make  their  fruit  small,  wormy,  rotten  and 
worthless.  And  this  is  evidently  true  to  some  extent.  And  our 
only  sure  remedy  against  this  part  of  the  evil  is  for  us  all  everywhere 
to  protect  and  save  the  lives,  and  greatly  increase  the  number,  of  our 
insect-eating  birds  that  will  devour  the  various  insects  that  commit 
these  ravages  on  our  fruit  trees  and  their  fruit.  We  must  increase 
the  number  of  our  insectivorous  birds,  if  we  want  to  increase  our  sup- 
plies of  fruit,  and  secure  that  fruit  for  our  own  use.  And  hence  the 
man  or  boy  that  sportingly,  or  carelessly,  kills  an  insectivorous  bird, 


Proceebings  of  the  Fabjiers'  Club.  5B9 

or  destroys  its  eggs  or  nest  is  an  enemy  to  the  neiglilDorhood  wliere 
he  dwells,  an  enemy  to  his  own  good,  and  shonld  be  severely  pun- 
ished for  such  bird-killing. 

4.  Pruning  Trees. 
"  (3tliers  say  that  the  failure  of  our  apple  trees  and  crops  arises  from 
the  unwise  practice  of  cutting  off  large  limbs  when  pruning  the  apple 
tree,  and  doing  the  pruning  in  a  rough  aud  haggled  manner,  and  put- 
ting nothing  on  the  wounds  to  protect  them  from  mjuries  from  the 
air,  hot  sun,  rain,  &c.  Yery  considerable  injury  is  done  to  our  apple 
trees  in  this  way.  Of  this,  no  reflecting  mind  can  have  any  doubts, 
and  such  pruning  ought  to  be  very  carefully  avoided.  But  as  our 
most  nicely  and  carefully  pruned  orchards  fail  bearing  fruit,  as  our 
orchards  did  many  years  ago,  we  must  seek  the  true  cause  or  causes 
of  their  failure  in  something  else.  I  am  inclined  to  think  that  want 
of  manure  and  want  of  proper  ground-cultm'e,  and  the  changes  of  our 
climate  from  moisture  to  a  hot,  scorching  diyness,  and  the  prevalence 
of  insects,  are  the  real  causes  of  our  apple  trees  failing  to  grow  and 
produce  plentiful  crops  of  fine  fruit,  as  our  orchards  did  in  generations 
gone  by. 

Deep  or  Shallow  Plowing, 
Mr.  E,.  Dibble,  Branford,  Conn. — I  always  take  a  great  interest  in 
your  reports  of  the  Farmers'  Club.  I  was  surprised  at  the  position 
taken  by  the  champion  of  shallow  tillage.  All  my  experience  is  in 
favor  of  deep  plowing  and  subsoiling.  Fifteen  inches  or  more  has 
paid  me  well  every  time.  My  farm  is  of  a  heavy  and  wet  loam,  with 
a  clay  subsoil ;  in  many  places  hard,  so  that  water  stands  upon  it. 
When  I  first  worked  it  my  father-in-law  was  in  the  habit  of  plowing 
shallow,  four  or  five  inches.  He  set  me  to  plowing  in  a  square  field  ; 
I  divided  it  into  three  lands,  plowed  the  first .  and  half  of  the  next 
about  eight  or  nine  inches  deep.  When  he  saw  it  he  said  I  had 
spoiled  the  ground.  I  then  plowed  the  remainder  of  the  lot  as  he 
wished  ii  done,  four  or  five  inches.  The  season  was  a  dry  one  ;  the 
whole  was  planted  with  corn ;  the  crop  on  the  latter  part  was  rolled 
up  and  nearly  dry,  so  that  the  crop  was  spoiled,  while  the  former  was 
not  injured  at  all,  and  yielded  a  good  crop.  He  one  day  asked  what 
made  the  difierence.  I  told  him  :  "  That  is  where  I  spoiled  the  ground 
by  plowing  deep."  His  reply  was  "  Poh !  that's  no  reason."  Since 
then  I  have  experimented  at  least  ten  times,  and  always  found  a 
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marked  difference  in  favor  of' deep  plowing.  I  cut  at  least  fifty  tons 
more  of  hay,  and  all  the  cultivated  crops  are  more  than  double  what 
they  were  then,  and  yet  I  have  not  as  many  acres  as  he  had,  nor  any- 
thing like  the  capital  to  work  the  land.  The  advance  in  the  crops  is 
ilue  mainly  to  deep  plowing, 

Mr.  E.  Goodrich,  Cedarville,  Mich. — The  God  of  nature  has  so 
dispensed  the  elements  of  fertility  in  the  soil,  that  in  some  localities 
they  are  almost  exclusively  embracec^  within  a  few  inches  of  the 
earth's  surface,  and  in  others  they  are  to  be  found  deep  down  in 
earth.  Consequently  the  question  of  deep  or  shallow  tillage  must  be 
met  and  decided  according  to  the  particular  organization  of  the 
individual  field  or  tract  of  land  under  consideration.  It  is  not 
uncommon  that  we  find  a  few  inches  of  fertile  surface  soil,  rich  in 
the  elements  of  vegetable  decomposition,  but  immediately  underlaid 
with  quicksands  or  other  substances  extremely  barren  of  fertility. 
In  such  a  case  the  farmer  may  procure  a  few  crops  by  plowing 
from  four  to  six  inches  deep,  but  let  him  plow  a  foot  in  depth,  and 
throw  down  the  fertility  of  the  soil  to  the  bottom  of  a  cold  furrow 
at  the  same  time  burying  up  the  inhospitable  subsoil  as  a  seed  bed, 
and  he  will  find  his  crop  materially  diminished.  Perhaps  his  next 
neighbor,  on  a  difterent  soil,  b}^  pursuing  the  same  course  may  find 
his  crop  doubled.  Now,  if  these  men  are  not  distinguished  for  their 
powers  of  observation  and  reflection,  each  one  will  "  be  fully  per- 
suaded in  his  own  mind  ;"  and  while  the  one  succeeds  well  by  deep 
plowing  and  the  other  by  shallow,  each  will  marvel  at  his  neighbor's 
stupidity,  and  think  that  every  farmer  in  order  to  succeed  should  do 
just  as  he  has  done.  It  is  so  the  world  over,  and  perhaps  it  always 
will  be  so,  in  spite  of  all  that  has  been  or  may  be  said  or  written  on 
the  subject.  The  fact  is  that  no  calling  on  earth  requires  more  tho- 
rough experience,  close  observation  and  sound  judgment,  than  that 
of  the  farmer.  The  practice  of  the  farmer  must  be  varied  to  suit 
the  varieties  of  soil  and  all  the  thousand  attending  and  surrounding 
circumstances.  A  farmer  may  have  ten  fields  and  no  two  of  them 
admit  of  precisely  the  same  treatment. 

Your  correspondent,  Mr.  Snow,  of  Hanover,  Mich.,  very  justly 
ridicules,  the  popular  idea  that  plants  send  their  roots  deep  down  into 
the  bowels  of  the  earth  in  search  of  nutritious  matter  not  to  be  found 
near  the  surface.  Let  us  devote  a  moment's  consideration  to  this 
subject,  and,  first,  let  us  inquire  lohat  causes  a  lylant  to  groxo  f  A 
plant  is  in  one  sense  like  an  animal ;  both  grow  upon  the  strength  of 
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nutritious  matter  actually  received  into  tlie  system.,  and  both  perish 
for  want  of  such  nutritious  matter  when  it  is  not  to  be  found.  The 
plant  does  not  send  its  tap-root  five  or  six  feet  down  into  the  bowels 
of  the  earth  because  it  has  2^ presentiment  that  somewhere  away  down 
in  the  bowels  of  the  earth  lies  a  bed  of  gypsum,  or  some  other 
fertilizing  matter  ;  on  the  contrary,  it  grows  because  it  receives  into 
its  system,  partly  from  the  earth  and  partly  from  the  atmosphere, 
those  elements  of  nutrition  upon  which  it  subsists.  To  suppose  it 
would  grow  on  any  other  principle  would  be  to  suppose  it  possessed 
of  that  faith  described  by  the  Apostle  Paul,  which  is  "  the  substance 
of  things  hoped  for,  and  the  evidence  of  things  not  seen."  Why  does 
the  pig  in  your  pen  flourish  and  become  fat  ?  Is  it  because  he  has. 
an  intellectual  consciousness  that  you  have  plenty  of  good  sound  corn 
in  the  crib  three  rods  distant  ?  Or  is  it  because  he  eats  and  digests 
the  corn,  and  it  becomes  a  part  of  his  bone  and  sinew,  his  flesh  and 
his  blood  ?  Let  every  farmer  bear  in  mind  that  if  a  plant  grows,  it 
is  because  it  has  nourishment  which  it  can  incorporate  into  its  system, 
and  not  several  feet  below  the  point  of  its  tap-root  in  the  bowels  of 
the  earth. 

Gkeen  Cbops  as  Manure. 

I  notice  that  at  a  late  club  meeting  a  discussion  was  had  on  this 
subject,  in  response  to  the  inquiry  of  Mr.  Bond  of  Ohio. 

One  speaker  advocates  corn,  another  buckwheat,  and  a  third  clover. 
Now,  the  inquiry  of  Mr.  Bond  was  directed  to  "  a  soil  of  clayey 
loam."  On  all  stiff  clayey  soils  the  object  of  plowing  in  green 
crops  is  twofold.  First,  chemically  to  enrich  the  soil,  and  second, 
mechanically  to  loosen  the  soil  and  render  it  easy  of  cultivation.  If 
we  take  into  consideration  the  last  mentioned  object  alone  there  is, 
perhaps,  no  crop  better  calculated  to  accomplish  the  desired  eflfect 
than  buckwheat.  Its  growth  is  rapid  and  luxuriant,  and  its  decom- 
position is  also  rapid.  While  it  takes  a  year  or  more  to  mature  from 
the  seed  a  crop  of  clover,  including  the  stalks  and  roots,  a  buckwheat 
crop  can  be  matured  in  a  very  few  weeks.  The  cost  of  seed,  also,  in 
case  of  buckwheat  is  small.  But  if  the  object  is  to  enrich  the  soil, 
then  buckwheat  is  of  very  little  consequence,  as  it  is  a  well-known 
fact  that  there  is  scarcely  to  be  found  a  plant  which  in  all  chemical 
elements  of  fertility  is  so  poor  as  buckwheat  straw. 

It  is  in  this  great  principle  of  fertilization  that  the  excellence  of  clo- 
ver as  a  green  crop  is  most'  peculiarly  manifest.  Few  plants  are 
found,  upon  chemical  analysis,  to  be  so  rich  in  ammonia  as  the  clo- 
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ver,  and  one  of  the  most  noteworthy  points  of  excellence  in  the  clover 
crops  consists  in  the  fact  that  in  its  growth  it  draws  more  largely 
from  the  atmosphere  and  more  lightly  from  the  soil  than  almost  any 
plant  that  grows.  Tlie  atmosphere  is  a  great  chemical  laboratory,  in 
which  are  generated  many  of  the  life-giving  properties  indispensable 
to  animal  and  vegetable  existence.  Prominent  among  these  proper- 
ties is  ammonia.  In  every  clover  crof>  that  is  plowed  under,  a  large 
amount  of  this  valuable  ingredient  is  transferred  from  the  atmosphere 
to  the  soil,  and  the  earth  is  thereby  materially  enriched.  The  roots 
of  the  clover,  by  penetrating  deep  into  the  soil,  operate  mechanically 
in  loosening  the  soil  and  rendering  it  porous  and  pliable.  Bassin- 
gault  has  shown,  by  a  carefully  instituted  series  of  experiments,  that 
the  largest  portion  of  the  clover  croj^  is  that  which  grows  below  the 
surface  of  the  ground.  Hence,  whenever  a  clover  sod  is  turned  under, 
no  matter  how  closely  it  may  have  been  mown  or  depastured,  tlie 
ground  is  materially  enriched, 

I^^ext  to  clover,  there  is  perhaps  nothing,  as  a  green  crop  that  is 
superior  to  the  pea.  Like  buckwheat  it  grews  rapidly,  and  like  clo- 
ver it  draws  very  largely  from  the  atmosphere,  and  but  slightly  from 
the  soil.  It  should  be  plowed  under  at  the  time  the  vine  has  attained 
its  full  growth,  and  while  beginning  to  blossom.  Especially  on  stiff 
clay  soils  will  the  pea  be  found  valuable  as  a  green  crop.  Let  those 
wlio  have  never  tested  it  give  it  one  fair  trial. 

Adjourned. 

February  2,  1869. 

Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary. 

Extent  of  Plant  Roots. 

Mr.  John  McYean,  Scottsville,  JST.  Y.,  writes  that  farmers 
and  laborers  often  observ^e  facts  in  nature  which,  truly  stated,  are 
acceptable  to  men  of  science.  For  example,  in  June,  a  few  yearg 
ago,  he  had  occasion  to  dig  a  well  in  a  field  of  very  thrifty  winter 
wheat,  through  strata  of  clayey  loam  soil  and  subsoil,  with  under- 
laying limestone  and  gravel,  and  gypseous  shales.  Fifteen  feet  down 
he  found  a  multitude  of  roots  of  the  grow- ing  grain,  as  large  as  linen 
sewing  thread  and  of  considerable  tenacity.  It  was  also  a  common 
thing  for  men  digging  plaster  on  his  premises  to  find  clover  roots 
•extending  twelve  feet  below  the  surfacie,  and  Mr.  McVean,  in  con- 
sideration of  the  fact  that  tlie  club,  in  canvassing  the  matter  of  deep 
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and  shallow  plowing  and  drainage,  ofters  these  items  withont  com- 
ment or  inference,  as  being  of  possible  aid  in  arriving  at  correct  con- 
clusions. 

Mr.  AYm.  S.  Carpenter  in  reply  expressed  the  opinion  that  only 
minor  consequence  should  be  attached  to  the  circumstance  of  plants 
sending  their  rootlets  down  to  such  depth.  My  experience,  said  he, 
is  that  the  roots  which  stay  near  the  surface  are  the  ones  about  which 
farmers  ought  chiefly  to  concern  themselves.  For  there  is  no  question 
that  if  these  are  destroyed  the  plant  will  perish.  A  few  years  ago  a 
friend  set  from  one  to  two  hundred  apple  trees  in  his  lawn.  The 
third  or  fourth  summer  they  began  to  die,  and  there  was  fair  prospect 
that  he  "would  loose  them  all.  I  visited  him  and  found  that  the  treea 
had  been  planted  from  eight  to  twelve  inches  deeper  than  they 
originally  stood.  At  my  suggestion  they  were  taken  up  and  reset  in 
proper  depth  of  soil,  and  they  are  now  as  magnificent  trees  as  one 
would  wish  to  see ;  so  with  other  growing  things,  even  the  red  clover 
must  not  be  overburdened  with  weight  of  earth  and  we  may  conclude 
that  the  roots  which  go  deep  are  of  little  use  to  the  plant,  and  are 
not  to  be  specially  regarded  by  the  husbandman. 

Mr,  S.  Edwards  Todd. — Some  trees,  some  shrubs,  some  bushes, 
some  vegetables,  and  some  kinds  of  leguminous  plants,  always  have 
a  strong  and  large  tap-root.  A  tap-root  seems  to  be  just  as  natural 
to  those  plants  and  trees  as  coronal  roots  are  to  the  stalks  of  Indian 
cxDrn.  Indeed,  let  the  tap-root  be  severed  from  the  main  stem  and 
the  tree  or  plant  will  usually  cease  to  thrive  satisfactorily,  and,  in 
many  instances,  decay  and  death  will  soon  follow.  Pine  trees,  and 
especially  the  Pinus  alba.,  usually  have  a  large  and  long  tap-root,  I 
have  seen  stumps  of  small  pine  trees  taken  out,  each  having  a  tap- 
root from  eight  to  twelve  feet  in  length.  I'he  chestnut  {Castanea)^ 
the  bkck  walnut  {Juglaus  nigra),  the  shell-bark  hickory  {Carya  alba 
and  the  Carya  sulcata).,  and  many  other  trees  are  so  dependent  on  a 
tap-root  that  it  is  exceedingly  difiicult  to  remove  them,  and  have 
them  live  and  grow  satisfactorily,  without  digging  deep  and  taking 
up  a  large  proportion  of  the  tap-root  without  injury,  and  then  trans- 
planting as  the  roots  first  grew,  as  nearly  as  practicable.  Most  fanners 
in  all  sections  of  the  country  understand  how  exceedingly  difficult  it  is 
to  remove  certain  nut-bearing  trees,  and  have  them  live.  The  tap-root 
was  so  mutilated,  or  removed  entirely  that  th©  trees  never  could  survive 
the  injury  received  when  they  were  taken  up.  Most  nut  producing 
trees,  and  many  of  the  cone  bearing  trees,  like  the  pinus  strobus  and 
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the  pitcli  pine  {j)hius  rlgida),  in  order  to  succeed  at  all  satisfactory 
must  be  put  out  when  they  are  very  small,  or,  what  is  still  better,  be 
raised  from  the  seed  where  the  trees  are  to  grow.  By  pulverizing 
the  subsoil  several  feet  in  depth,  where  it  is  so  compact  that  the 
earth  cannot  be  shoveled  easily,  the  tap-root  will  strike  downward 
readily,  and  the  trees  will  flourish  satisfactorily  where  they  would  not 
grow  at  all  if  this  precaution  had  not  been  taken  to  prepare  the 
ground  for  the  tap-roots.  I  know  the  tap-root  is  removed  entirely, 
many  times,  from  fruit  trees  when  thej  are  transplanted ;  and  many 
persons,  whose  opinion  is  respected  as  authority,  will  always  say 
remove  the  tap-root  of  every  tree.  Some  trees  appear  to  thrive  quite 
as  well  after  the  tap-root  is  removed,  even  with  the  upper  system  of 
coronal  roots.  But,  when  it  seems  to  be  the  habit  of  a  tree,  or  plant, 
to  send  down  a  large  tap-root,  the  stem  will  always  gi'ow  far  more 
luxuriantly  if  the  entire  tap-root  can  be  retained,  than  if  it  were 
severed. 

Red  clover  may  be  cited  as  an  instance,  which  no  one  will  contro- 
vert. It  is  a  habit  of  red  clover,  that  many  other  leguminous  plants  do 
not  have,  to  send  down  a  large  and  strong  tap-root.  Indeed,  the 
transcendent  excellence  of  this  plant  as  a  subsoiler,  as  a  civilizer, 
and  renovator  of  a  stubborn  soil,  depends  almost  entirely  on  the  tap- 
root. Let  the  tap-root  be  severed  near  the  upper  system  of  coronal 
roots,  and  if  the  plant  survives  the  injury,  it  will  be  no  more  of  a 
renovator  of  the  soil  than  a  stool  of  timothy  {Phleum  pretense). 

All  plants  and  trees,  when  not  growing  where  sand  constitutes  the 
largest  proportion  of  the  soil,  will  throw  out  a  system  of  coronal  or 
secondary  roots  near  the  surface  of  the  ground.  If  a  system  of 
secondary  roots  were  not  essential  to  the  requirements  of  the  growing 
tree  or  plant,  most  assuredly  such  roots  would  never  appear  there.  If 
a  voung  fruit  tree  be  deprived  of  the  uppemiost  system  of  secondary 
or  coronal  roots,  another  system  will  soon  be  sent  out  just  below  the 
surface  of  the  ground,  except  with  old  trees.  Let  the  earth  be  hauled 
up  around  a  stalk  of  Indian  corn  before  the  pollen  has  fallen,  so  that 
the  soil  covers  another  joint  above  the  last  system  of  roots,  and  in  a 
few  days  nature  will  push  out  another  system  of  brace  or  coronal 
roots. 

The  same  is  true  of  young  fruit  trees.  If  the  roots  are  transplanted 
too  deep  the  trees  will  not  grow  satisfactorily,  until  a  system  of 
secondary  roots  has  been  formed  near  the  surface  of  the  ground.  Let 
the  soil  be  examined  around  a  young  fruit  tree,  where  a  dressing  of 
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mulcli  li.as  been  spread  for  a  few  years,  and  it  will  be  seen  that  the 
ground  is  literally  full  of  roots  near  the  surfoce.  Let  fertile  earth  be 
deposited  round  about  a  young  tree,  a  foot  or  more  in  depth,  and  in 
a  few  years  the  entire  layer  of  earth  will  be  filled  with  a  mat  of  roots. 

When  a  small  lad  I  well  remember  that  my  father  removed  a  young 
apple  tree,  with  a  ball  of  frozen  earth,  in  the  winter,  and  dropped  the 
ball  with  the  tree  in  a  large  hole  that  had  already  been  prepared 
before  the  ground  was  frozen.  It  so  happened  that  the  tree  was 
planted  several  inches  deeper  than  the  coronal  roots  originally  grew. 
The  consequence  was  that  this  tree  barely  survived  for  several  years, 
although  it  was  an  English  streak  tree,  which,  in  that  locality,  is  a 
prolific  bearer  and  very  hardy.  A  system  of  coronal  roots  was  imme- 
diately thrown  out  near  the  surface  of  the  ground,  and  after  a  few 
seasons,  as  soon  as  the  coronal  roots  had  filled  the  surface  soil  round 
about  the  tree,  the  branches  were  loaded  with  large  and  fine  apples^ 
and  that  tree  is  a  great  bearer  to  the  present  time. 

In  1843,  the  writer  ordered  a  lot  of  fmit  trees  from  a  nursery,  at 
Flushing,  L.  I.,  when  he  was  swindled  in  a  provoking  manner  with  a. 
lot  of  inferior  trees,  at  an  extortionate  price,  which  were  set  too  deep.. 
The  branches  grew  very  little  for  several  years.  But  as  soon  as  a- 
system  of  coronal  roots  had  been  formed  near  the  surface  of  the.  ground 
those  trees  grew  rapidly. 

A  few  years  ago  the  mice  girdled  a  young,  apple  tree  more  than  two 
feet  from  the  ground.  A  broad  mound  of  mellow  earth  was  formed, 
around  that  tree,  extending  above  the  wound..  A  system  of  secondary 
roots  was  immediately  thrown  out  of  the  body  of  that  tree  just  beneath, 
the  surface  of  the  mound. 

We  may,  if  we  will,  derive  a  profitable  lesson  from  these  facts, 
touching  the  propriety,  or  impropriety  of  plowing  orchards  after  tlia 
surface  of  the  soil  round  about  the  bearing  trees  has  been  filled  with 
rootlets.  The  coronal  roots,  in  some  instances,  will  supply  such  plant- 
food  and  fruit  producing  material  as  the  radicles,  which  extend  deep 
into  the  subsoil,  cannot  take  up.  Removing  most  of  the  coronal  roots, 
.with  a  plow  will  sometimes  injure,  temporarily,  the  productiveness-  of 
any  fruit  tree. 

Potatoes  and  their  Cdltuee. 

Mr.  S.  Wilbur,  Fairport,  Monroe  county^  N".  Y. — I  take  the  libert j 
to  send  forward  a  few  thoughts  in  regard  to  potato  growing,  best 
varieties,  etc.,  etc.      I  notice  that  there  were  some  new  varieties; 

[Inst.]  35 
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brought  forward  ;  and,  by  the  way,  I  am  interested  in  this  branch  of 
farminpj,  as  I  am  a  potato  grower  and  buyer,  and  am  also  located  in 
a  potato  growing  section,  Monroe  county,  K.  Y.  We  send  thousands 
of  ban-els  from  this  town  annually  to  New  York,  for  table  use,  and 
also  for  seed  for  the  southern  States,  I  believe  it  an  all-important 
fact  that  farmers  who  are  growing  potatoes  for  market  and  for  profits, 
eliould  be  posted  in  regard  to  the  best  kinds  to  plant,  not  only  for 
profit,  but  also  in  point  of  quality.  I  believe  that  the  seedling  Mer- 
cer is  the  best  variety  known  as  a  table  potato ;  they  also  command 
the  highest  price  in  market.  For  winter  use  the  peachblow  stands 
next  in  the  list,  and  the  white  peachblow  takes  the  preference  above 
the  red,  but  the  quality  is  the  same.  And  the  Dykeman,  for  early 
use,  I  believe  to  be  the  best  early  variety  known.  We  grow  them  in 
this  section  for  seed  for  the  ISTew  York  market ;  they  are  sent  south 
as  far  as  Norfolk,  Ya.,  and  after  repeated  trials  of  other  new  varie- 
ties, it  is  now  conceded  that  the  Dykeman  is  the  best  early  variety. 
We  have  tried  the  early  Goodrich  here,  and  we  find  that  it  is  not 
only  a  common  potato  in  quality,  but  no  better  to  produce  than  other 
kinds.  The  Harrison  is  a  profitable  potato  for  farmers  to  plant,  but 
the  quality  is  about  like  the  Goodrich,  They  will,  no  doubt,  do  well 
where  potatoes  are  liable  to  disease.  The  Early  Rose  seems  to  be  good 
in  quality,  and  as  an  early  potato  to  plant  in  gardens  will  do,  but  for 
market  will  not  compare  with  the  Dj^keman. 

Guinea  Fowls. 

Islx.  Smith,  of  North  Islip,  Long  Island,  solicited  information  with 
Teference  to  these  turbulent  and  pugnacious  birds,  and  would  par- 
ticularly like  to  know  how  to  distinguish  the  sexes. 

Mr.  S.  E.  Todd,  in  answer  to  the  query,  said  that  other "  people 
besides  the  writer  of  the  letter,  had  been  troubled  in  a  similar  way, 
and  he  thought  that  a  desolate  Guinea  fowl  all  alone  on  a  Long 
Island  solitude  would  be  puzzled  itself  to  tell  to  which  sex  it  properly 
belonged.  Nevertheless,  the  question  is  of  consequence,  because 
wherever  Guinea  fowls  are  kept,  there  should  be  an  equal  number  of 
each  sex,  for  they  pair  like  pigeons,  and  therefore  Mr.  Smith's  inquiry 
is  in  point.  Tegetmire,  the  author  of  a  valuable  European  treatise 
on  poultry,  says  the  male  of  Guinea  fowls  has  a  higher  casque  than 
the  female,  -and  the  wattles  are  larger  and  of  a  bluish  red  color,  while 
those  of  the  female  are  smaller  and  of  a  deeper  red.  Mr.  Bement 
says  there  is  but  one  unerring  distinguishing  characteristic,  namely, 
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tlie  hen  only  utters  the  well  known  cry  of  "  come  back."  The  note 
or  wail,  for  it  is  mournful,  of  the  male  bird  is  totally  different.  He 
also  runs  on  tip-toe  with  a  mincing  gait,  which  the  hen  never 
imitates. 

Mr.  A,  B.  Crandalh — A  word  might  fittingly  be  said  just  here  of 
the  Guinea  fowls,  which,  it  is  believed,  merit  more  regard  than  they 
are  accustomed  to  receive.  A  chief  objection,  as  has  been  intimated, 
is  that  tliey  are  too  noisy  and  intolerant.  Barnaby  Googe  mentioned 
them  three  centuries  ago  as  "  outlandish  birds."  This  spirit  and 
consequent  neglect,  said  the  late  lamented  C.  N.  Bement,  is  very 
undeserved,  as  they  are,  of  all  known  birds,  the  most  prolific  layers 
of  excellent  eggs.  Week  after  week  and  month  after  month  sees  no, 
or  very  rare,  intermission  of  the  daily  deposit.  Even  the  process  of 
moulting  is  sometimes  insufficient  to  draw  off  the  nutriment  the 
creature  takes,  to  make  feathers  instead  of  eggs,  and  the  poor  thing 
will  often  go  about  half  naked  in  the  chilly  autumnal  months  a  fowl 
that  has  escaped  from  the  cook  to  avoid  a  pre23aration  for  the  spit, 
unable  to  refrain  from  its  diurnal  visit  to  the  nest,  and  consequently 
unable  to  furnish  itself  with  its  winter  clothing.  Thus  the  body  of  a 
Guinea  hen  is  a  most  admirable  machine  for  producing  eggs  out  of 
insects,  vegetables,  grain,  garbage,  or  whatever  an  omniferous  crea- 
ture can  lay  hold  of. 

Tegetmire  says  the  Guinea  fowl  was  well  known  to  tha  Komans, 
and  bore  a  high  value  at  the  public  and  "private  feasts  at  the  time 
when  the  luxury  of  the  empire  was  at  its  height ; .  and  Martin  says 
that  like  all  the  gallinaceous  birds,  this  Guinea  fowl  is  esteemed  for 
its  flesh  and  for  its  eggs,  which,  though  smaller  than  those  of  the 
common  fowl,  are  very  excellent  and  numerous,  the  hen  commencing 
to  lay  in  the  month  of  May  and  continuing  during  the  entire 
summer.  After  the  pheasant  season,  young  birds  of  the  same  year 
are  on  the  table,  by  no  means  unworthy  substitutes  for  that  highly- 
prized  game.  They  are  not  unprofitable  birds,  as  they  are  capable 
of  procuring  almost  entirely  their  own  living  ;  still  they  are  neglected 
by  many  on  account  both  of  their  wandering  habits,  which  give  trouble, 
and  their  disagreeable  voice,  resembling  the  noise  of  a  wheel  turning 
on  an  ungreased  axletree.  Another  English  writer  of  large  practical 
experience  says  that,  by  a  little  coaxing  and  regular  feeding  with 
other  poultry  they  may  be  rendered  quite  tame  even  to  the  extent  of 
perching  with  them  at  night  in  the  same  roost.  Even  their  continu- 
ous clamor  for  "  buckwheat,  buckwheat,"  and  theii'  incessant  cry  of 
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"  come  back,"  "come  back,"  has  its  advantages,  being  an  invariable 
sign  of  approaching  cliange  of  weather,  and  frightening  tlie  hovering 
hawkj  and  thus  protecting  the  whole  feathered  anny  of  the  harem. 

Mascall  says  "they  require  great  attendance,  and  yee  must  make 
their  court  somewhat  hye,  set  also  with  hordes  agaynst  the  walles, 
round  about  the  court  in  the  length,  and  their  perch  made  to  sit 
where  the  sunne,  and  each  bird  his  place."  Tlie  hens,  says  the  same 
old  autlior,  sit  thirty  days,  and  the  infant  brood  must  be  managed 
like  young  turkeys,  as  they  are  equally  if  not  more  tender. 

Plowinq  Under  Buckwheat. 

Mr,  Joseph  Lodge,  New  York,  writes  as  follows  :  "  In  this  hasty 
note  I  desire  to  give  reasons  for  plowing  under  buckwheat  as  a  green 
crop,  in  preference  to  any  other  as  a  fertilizer,  in  any  or  all  lands 
where  hmnus  or  vegetable  matter  has  been  exhausted.  First,  it  is 
done  at  so  small  experse ;  secondly,  it  can  be  matured  for  the  use 
required,  in  from  six  to  eight  weeks,  according  to  the  strength  and 
fertility  of  the  soil ;  and  by  this  mode  of  assisting  the  soil,  two  or 
more  crops  of  buckwheat  may  be  put  under  before  sowing  wheat  in 
the  autumn.  For  years  I  have  plowed  under  buckwheat  prerious  to 
planting  or  sowing  grass  for  lawns  or  pleasure  grounds,  with  good 
results.  I  do  not  discard  manure  whenever  I  can  get  it.  But  the 
ground  is  kept  moist  and  light  with  the  assistance  of  buckwheat,  and 
^11  who  would  practice  this  method,  would  iind  great  and  beneficial 
results  in  wheat,  grass  and  rye." 

Mr.  S.  Edwards  Todd. — I  must  enter  a  protest  against  this  state- 
ment, on  acconnt  of  the  pernicious  influence  which  buckwheat  exerts 
on  the  productiveness  of  the  land.  We  cannot  tell  why,  but  it  is  a 
fact,  which  every  farmer  of  extensive  experience  will  admit,  that  even 
good  land,  unless  it  is  heavily  manured,  will  not  yield  half  a  crop  of 
wheat,  barley,  oats  or  Indian  corn  after  buckwheat  had  been  grown 
upon  it,  and  I  am  bold  to  denounce  it  as  one  of  the  crops  whicli  the 
husbandman  can  best  afford  to  do  without.  Experienced  farmers  all 
over  the  country,  in  our  grain  growing  regions,  understand  that  a 
crop  of  buckwheat  exerts  a  pernicious  influence  on  the  productive- 
ness of  a  fertile  soil.  Some  agricultural  chemists  have  assumed  that 
the  roots  of  bnckwheat  throw  off  a  poisonous  excrementitious  mate- 
rial that  operates  unfavorably  on  the  next  crop.  But  there  is  the  fact, 
whether  it  can  or  cannot  be  explained. 

Mr.  A.  ,S.  Fuller. — This  is  the  first  time  that  I  have  ever  heard 
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tliat  buckwheat  is  injurious  to  the  crops  that  are  to  follow  it.  I  can 
see  no  good  reason  for  such  a  statement.  In  central  and  western 
]^ew  York  I  have  known  farmers  to  put  on  buckwheat  when  they 
wished  to  grow  a  large  subsequent  crop.  I  think  it  is  to  be  praise- 
fully  spoken  of,  especially  as  it  grows  on  land  too  poor  to  produce 
anything  else. 

Mr.  W.  S.  Carpenter. — It  ought  to  be  understood  that  buckwheat 
will  not  have  bad  effect  if  the  seed  is  not  allowed  to  mature.  The 
growing  plant,  in  its  early  stages,  takes  from  the  atmosphere  the 
nutriment  it  requires.  For  instance,  I  have  seen  a  fifteen-pound  tur- 
nip produced  in  washed  sand,  merely  by  the  agency  of  water  alone. 
It  is  true  that  buckwheat  is  an  exhaustive  crop  if  it  is  allowed  to 
mature. 

The  Farmek  and  his  Work. 
Dr.  R.  T.  Hallock  read  the  following  paper :  The  notion  is  not  yet 
universally  obsolete  that  the  proprietor  o  the  first  garden  which 
history  tells  us  of  had  only  to  sit  himself  down  beneath  the  luxuriant 
shade  and  enjoy  the  uninterrupted  pleasure  of  admiring  idleness. 
These  shallow  interpreters  of  history  assume  that  his  dismissal  (occa- 
sioned by  a  little  ill-advised  activity),  lost,  not  only  for  himself,  but 
for  all  his  posterity,  the  blessed  privilege  of  doing  nothing.  They 
forget  that  it  was  expected  of  him,  by  way  of  compensation  for  his 
enjoyment,  that  he  should  "  dress  it,  and  keep  it "  in  good  order.  '  It 
is  not  unnatural  that  the  over-worked  and  under-paid  man,  should 
imagine  bliss  and  idleness  to  be  convertible  terms  ;  and  in  the  weak- 
ness of  his  sweaty  brow  and  exhausted  muscles,  should  charge  our 
common  ancestor  with  disposing  of  his  inalienable  right  to  sit  still 
much  below  its  true  value.  These  wiseacres  might  greatly  improve  their 
commentaries  by  considering  whether  or  not  nature  herself,  in  a  state 
of  perpetual  action  and  hurry  of  progress,  can  afford  to  let  a  man  sit 
still ;  whether  or  not  he  is  related  to  the  grand  system  of  progress 
which  she  everywhere  hints  her  aptness  for,  and  to  which  she  responds 
with  all  her  great  heart  whenever  he  takes  her  kindly  by  the  hand. 
To  answer  affimatively  is  to  emancipate  labor  from  the  degradation 
of  a  curse,  and  elevate  it  to  the  dignit^^  of  a  divine  agent  in  the  work 
of  creation.  It  is  to  see  man  in  his  true  place  among  the  intelli- 
gent powers  and  vital  forces  by  which  chaos  becomes  creation,  and 
order  advances  onward  to  perfection. 
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Farming  Laborious. 

But  we  have  to  do  more  particularly  with  the  farmer,  using  the 
term  in  its  broadest  sense.  To  him  labor  is  supposed  to  present  some 
of  its  most  repulsive  aspects.  Truth  to  say,  he  has  had  a  hard  life 
of  it  throughout  his  generations;  and  it  is  not  the  easiest  occupation 
imaginable  to-day  even.  Ilis  sons  have  not  all  ceased  to  envy  the 
lawyer,  who,  as  it  is  assumed,  in  the  comfortable  shade  of  his  office, 
has  only  to  write  and  think  ;  or  the  clergyman,  who  has  but  to  preach 
two  sermons  on  a  Sunday ;  or  the  merchant,  who  always  has  soft 
hands  ;  or  the  mechanic,  even,  wlio  has  no  corn  to  husk,  or  cattle  to 
feed  in  bad  weather.  No  amount  of  fine  phrases,  and  these  have 
been  showered  upon  him  in  profusion,  can  blind  him  to  the  fact  that 
his  success  is  at  the  expense  of  hard,  muscular  labor,  and  all  but  per- 
petual vigilance.  Tickling  his  ear  does  not  aiford  the  most  perma- 
nent relief  to  his  limbs.  Help  must  come  to  him  from  intellect, 
rather  than  imagination,  from  science,  rather  than  poetry.  Now,  the 
basis  of  reformation  in  all  the  departments  of  industry,  for  which  the 
world  waits  is  dumb,  but  instinctive  expectation,  is  the  ability  to 
place  its  individuals  workers  just  where  the  normal  instincts  of  each 
promise  the  greatest  j^i'oficiency.  In  other  words,  in  any  useful  work, 
the  first  requisite  for  success,  in  its  best  sense,  is  a  natural  love  for  it. 
The  next  is  the  realization  of  its  true  dignit3^  The  third  is  science, 
which  reveals  the  economy  that  gives  the  reward.  No  manual  labor 
will  respond  with  more  success  to  tliis  threefold  power  than  common 
farm  work.  It  is  not  enough  to  love  the  smiling  landscape,  the  grow- 
ing grain,  or  the  proceeds  of  the  annual  crops.  One  may  have  the 
love  of  all  these  in  his  soul  and  be  ashamed  of  it.  He  may  feel  their 
force,  and  yet  reproacli  himself  with  the  want  of  a  nobler  path  to 
tread  through  life.  His  labor,  as  he  imagines,  though  useful,  is  not 
the  most  honorable. 

The  Farmer  a  Creator. 
This  is  the  mistake  which  takes  the  elasticity  of  inspiration  out  of 
his  efforts,  and  degrades  his  labor  to  mere  drudgery.  lie  needs  to 
realize  that  there  is  no  other  profession  in  which  a  man  so  directly 
cooperates  with  God ;  in  which  he  stands  fortli  so  manifestly  an 
agent,  or  mundane  center  of  the  creative  ])ower.  He  is  not,  if  he 
would  but  reflect,  a  mere  supplyer  of  food  to  the  cities,  wliere  men 
are  transformed  into  great  lawyers,  editors,  politicians,  merchants, 
and,  noblest  of  all,  millionaires.     Oh  no !     That  is  not  the  only  part 
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assigned  him  in  the  economy  of  nature.  There  is  another,  which, 
though  incidental  to  the  supply  of  food  and  the  like  necessities,  is  by 
no  means  limited  thereby.  Beyond  that  important  avocation,  there 
lies  a  realm  in  which  he  enacts  the  creator.  The  very  existence  of 
the  domestic  animals  crowding  the  belt  of  highest  civilization  upon 
this  globe  is  due  to  the  farmer !  He  creates  them  here.  Not  out  of 
nothing,  to  be  sure,  for  out  of  nothing  not  anything  can  come ;  but 
their  life  in  our  climate  is  as  truly  due  to  him  as  though  their  ante- 
types  had  never  existed.  Let  him  abandon  them,  and  how  many, 
think  you,  would  survive  next  winter  ?  Nor  is  their  life  and  per- 
petuity alone  due  to  him,  but  their  development  as  well.  Compare 
the  noble  quadruped  to  be  found  in  the  modern  stable  with  the  three- 
toed  brute  said  to  have  borne  "  Caesar  and  his  fortunes ;"  or  with  the 
shaggy  specimens  of  the  equine  species  still  to  be  found  in  the  wild 
places  of  the  earth,  and  know  that  it  is  the  farmer  who  has  molded 
that  mere  bundle  of  bone  and  muscle  into  the  stately  form  yon  see 
"  upon  the  avenue."  Ring  out  the  praises  loud  and  clear  of  the 
artists  who  create  beauty  with  the  pencil  or  mold  it  in  marble ; 
louder  still  for  the  artist,  the  farmer  namely,  who  molds  in  flesh 
and  blood,  who  gives  us  not  only  beauty  of  form,  to  initiate  which  is 
their  highest  praise,  but  beauty  infilled  with  life.  His  marvels  of 
artistic  skill  have  ftxiled  to  crown  him  with  due  honor,  only  because 
in  the  {esthetic  nose  of  genteel  criticism  his  garments  smell  of  the 
stable  rather  than  the  studio.  As  between  the  production  of  a  horse, 
for  example,  and  a  copy  thereof,  in  what  you  will,  upon  whose  brows, 
I  pray  you,  should  rest  the  artist's  crown  ? 

The  Farmer  A2i  Artist. 
But  he  is  an  artist  in  color  as  well  as  in  form.  Who  developed 
that  many-tinted,  double  flower  out  of  the  single-leaved,  one-hued 
original?  Who  created  that  basket  of  luscious,  blushing  peaches,, 
wliich  certain  artists  in  color  only  so  delight  to  copy  ?  Those  straw- 
berries and  cherries  ?  Those  pears  ?  Miracles  of  form  and  color  in 
their  way  ;  aye,  and  of  flavor  as  well.  Let  him  who  will,  his  genius 
60  determining,  become  an  artist  in  stone  or  in  bronze,  in  M'ood  or  on 
canvas ;  but  let  his  admirers  not  forget  that  the  highest  place  in  all 
that  noble  school  belongs  of  right  to  the  successful  artist  in  life. 
Practically,  if  unconsciously,  he  is  also  a  sounder  philosopher  than 
the  graduates  of  the  modern  "  development  school,"  who  plume  them- 
selves upon  their  descent  in  a  right  line  from  the  noble  family  of 
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apes ;  for  his  f^enius  and  skill  demonstrate  the  order  of  progi*ess  and 
the  power  of  development  to  lie  in  the  opposite  direction  to  that  which 
obtains  with  them.  Would  these  gentlemen  but  study  fossils  none 
the  less,  and  fact8  of  the  living  world  a  great  deal  more,  thej  would 
learn  that  it  is  through  the  farmer  that  inferior  forms  and  qualities  of 
animal  and  vegetable  life  are  developed  into  superior,  and  that  instead 
of  their  having  the  power  inherent  to  carry  it  on,  they  invariably  go 
backward  in  the  direction  of  their  ancestral  inferiority  when  his  skill 
and  care  are  withdrawn.  Every  farm-yard,  garden  and  orchard  proves 
•  this.  The  eglantine  is  not  adequate  of  itself  to  produce  the  profusion 
of  beauty  and  perfume  displayed  by  its  relatives  of  the  garden  ;  the 
ability  is  with  the  florist,  because  the  power  of  development  is  in  him 
and  not  in  it.  There  is  no  power  in  the  bitter  almond  of  the  east  to 
become  the  luscious  peach  of  the  New  York  market.  Things  don't 
lift  themselves  up,  nor  is  organic  life  pushed  up  from  below.  The 
source  of  development  is  intelligence  ;  primarily,  Divine  intelligence ; 
proximately,  human,  which  is  an  incarnation  of  the  Divine ;  and  in 
this,  as  made  manifest  by  the  farmer,  lies  the  power  of  progress. 

The  Farmer  as  a  Poet  and  Pausttee. 
The  farmer,  judged  by  his  work,  is  a  poet,  a  painter,  a  sculptor  and 
a  philosopher.  It  will  be  his  own  fault  if  he  fails  to  share  the  honors 
due  to  these  professions.  His  poem  is  infinitely  more  grand,  and  tlie 
theme  more  sublime  than  tliat  of  Homer.  Its  words  are  things.  Its 
measure  is  not  a  mere  jingling  sound ;  it  is  the  harmony  of  beauty 
and  use.  Its  theme  is  not  the  war  of  Greek  with  Trojan  ;  it  is  the 
conflict  of  intelligence  with  chaos.  As  a  painter,  his  pictures  live. 
He  hangs  them  in  the  summer  air,  and  the  birds  love  them  and  the 
bee  extracts  their  sweetness.  As  a  sculptor,  his  statues  breatlie. 
They  need  no  pedestal ;  they  are  self-supporting.  They  adorn  the 
parks  and  avenues  of  cities,,  and  are  to  be  found  upon  the  hill-sides 
which  hide  the  abode  of  the  unpretending  artist,  and  shut  out  the 
lionor  and  admiration  which  he  has  so  justly  earned.  Let  the  world 
be  just.  There  is  no  monopoly  of  art;  there  should  be  none  in  its 
rewards.  There  will  be  none  when  we  become  true  critics.  The 
dapper  citizen  in  scented  gloves,  lady  on  arm  and  glass  in  hand, 
entering  the  academy  of  art  exhibition,  finds  it  necessary  to  mani- 
fest a  furor  of  admiration  over  a  canvas  landscape,  a  fruit-piece,  or  a 
vase  of  flowers.  He  must  know  the  artist,  that  he  may  honor  him 
with  a  dinner  at  Delmonico's.     But  that  green  meadow  and  field  of 
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waving  wheat,  of  wliicli  it  may  be  the  copy,  who  made  them  ?  Who 
made  those  purple  chisters  hanging  from  yonder  terrace,  and  near 
them  those  luscious  pears  and  cherries  with  cheeks  as  rosy  as  the 
blush  of  morning ;  those  flowers,  which  challenge  the  rainbow  and 
out-plume  the  birds ;  those  countless  products  of  vine  and  briar,  of 
bush  and  tree,  which  melt  upon  the  tongue,  those  triumphs  of  flavor, 
such  as  Eoman  epicure  never  tasted ;  that  steed,  swifter  than  the 
wind,  more  beautiful  than  those  which  mythology  attached  to  the 
chariots  of  the  sun  ;  ''  the  cattle  upon  a  thousand  hills,"  rejoicing  in 
their  well  fed  sleekness,  who  created  these  ?  Why,  tke  fanner  crea- 
ted them.  They  are  tlie  products  of  his  art.  Let  him  stand  forth  in 
his  own  estimation  for  what  he  really  is,  and  demand  his  reward. 
There  may  be  poor  artists  in  his  peculiar  scliool.  Such  are  to  be 
found  in  other  departments  of  art  as  well.  He  may  still  have  to  do 
hard  work  ;  so  does  every  heroic  worker,  whatever  his  field  of  labor. 
He  may  be  fearfully  pre-Raphaelite  in  the  getting  up  of  his  corn  field 
and  potato  patch,  and  put  in  so  many  weeds  as  to  greatly  mar  the 
efl'ect ;  he  may  still  continue  for  a  time  to  set  his  crop-pictures  in 
very  slovenly  frames,  and  carve  the  statuary  of  his  pig-sty  with  noses 
quite  too  long  for  high  art ;  but  every  year  brings  improvement,  and 
perfection  is  yet  nowhere.  He  is  marching  on  in  his  glorious  art,  and 
let  him  take  renewed  courage,  for,  "  as  round  and  round  we  rvm,  ever 
the  right  comes  uppermost,  and  ever  is  justice  done."  And  come  it 
will,  for  the  grand  pyramid  of  civilization,  whose  apex  is  yet  to  reach 
to  heaven,  has  its  foundation  upon  his  genius  and  his  spade. 

Barley. 
Mr.  Emm  or  Walten,  of  Buckingham  P.  O.,  Bucks  county.  Pa*., 
■writes :  In  consequence  of  the  repeated  failure  of  the  oat  crop,  some 
of  the  farmers  in  this  neighborhood  are  discussing  the  feasibility  of 
substituting  barley  in  its  stead.  But  it  has  been,  so  long  since  any  of 
that  grain  has  been  grown  hereabout,  that  no  one  can  be  found  whose 
experience  qualifies  him  to  give  proper  directions  respecting  its  culti- 
vation. Buckingham  valley  is  a  limestone  region,  very  fertile  and 
highly  cultivated,  the  space  between  the  loamy  surface  and  the  'rock 
being  occupied  by  a  moderately  tenacious  yellow  clay,  strongly 
impregnated  with  lime.  When  the  spring  is  backward  and  wet  there 
is  a  difficulty  in  getting  the  oats  sown  as  early  as  desirable.  Late 
sowing  and  the  strength  of  the*  soil  cause  a  heavy  growth  of  straw, 
which  falls  badly,  thereby  often  reducing  the  yield  one-half,  while  it 


554  Teansactioxs  of  the  American  Institute. 

costs  the  other  half  to  gather  the  crop  ;  mowing  and  reaping  machines 
being  entirely  useless  for  that  purpose.  Thus,  one  of  our  most  remu- 
nerative crops  has  become  the  least  so.  If  any  member  of  the  Farm- 
ers' Club,  or  any  reader  of  its  proceedings,  can  give  satisfactory 
answers  to  the  following  inquiries,  they  will  greatly  oblige  the  sub- 
scriber, with  many  others. 

1st.  "Which  is  the  best  season  for  sowing  barley,  fall  or  spring  ? 
2d.  Are  there  two  kinds  of  barley,,  one  for  each  season  ?  3d.  Can  it 
be  sown  as  the  next  crop  after  corn  (the  same  as  oats),  at  either 
season?  -Ith.  How  much  seed  is  required  per  acre?  5th.  If  sown  in 
the  spring  does  it  require  less,  or  longer  time  to  ripen  than  oats  ? 
6th.  If  they  ripen  simultaneously,  how  will  it  answer  to  mix  theni  for 
the  purpose  of  crossing  the  stiffer  straw  of  the  barley  to  hold  up  the 
oats  and  prevent  its  falling?  7th.  In  what  proportions  of  each 
should  the  seed  be  mixed  ?  We  sow  from  two  and  one-half  to  three 
bushels  of  oats  to  the  acre.  8th.  Is  barley  a  suitable  substitute  for 
oats,  as  a  food  for  stock  ? 

Mr.  W.  S.  Carpenter. — There  are  two  kinds  of  barley,  spring  and 
fall ;  the  fall  barley  is  not  so  sure,  being  more  liable  to  winter-kill 
than  the  spring.  He  sowed  from  two  to  two  and  one-half  bushels  per 
acre.  It  yields  about  like  wheat,  and  ripens  two  weeks  later.  Bar- 
ley requires  better  land  for  a  fair  crop  than  oats.  Don't  sow  on  poor 
soil. 

S.  E.  Todd. — Barley  may  be  sown  with  success  on  soil  capable  of 
producing  paying  crops  of  corn  or  oats.  It  requires  thorough  tillage 
and  clean  culture.  Winter  barley  may  be  sown  in  September  or 
October,  after  Indian  corn  ;  but  I  would  advise  the  sowing  of  barley 
in  spring.  Barley  and  oats  may  be  grown  together ;  but  they  must 
be  early  oats,  in  order  that  the  tM'o  crops  may  ripen  about  the  same 
time.  The  barley  most  inquired  for  is  the  four-rowed  variety  ;  from 
two  to  three  bushels  of  seed  are  required  per  acre,  and  it  should  be 
put  in  with  a  drill.  If  the  straw  is  liable  to  be  limber,  and  not  suffi- 
ciently stiff  to  maintain  an  erect  position,  the  best  remedy  is  to  plow 
the  land  deeper  than  usual,  and  sow  large  quantities  of  ashes  imme- 
diately after  the  seed  is  put  in.  If  the  land  be  low  and  rather  wet, 
a  bountiful  crop  of  barley  cannot  be  produced  until  the  soil  is 
relieved  of  the  surplus  water.  If  under-draining  cannot  be  done  at 
once,  let  the  plowing  be  done  with  narrow  lands,  throwing  up  ridges 
and  making  deep  middle  furrows.  A  great  many  wet  fields  may  be 
rendered  comparatively  dry  by  making  deep  dead  furrows  alout 
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twenty  feet  apart,  and  clearing  out  the  loose  earth  with  shovels,  so 
that  the  surface  water  will  flow  away  early  in  the  spring.  "When 
barley  and  oats  are  sowed  together,  equal  quantities  of  each  kind  of 
seed  may  be  put  in.  But  it  will  be  always  more  satisfactory  to  raise 
the  two  kinds  of  grain  separately,  unless  the  grain  is  raised  expressly 
for  home  consumption.  Barley  and  oatmeal  are  excellent  for  milch 
cows  or  for  feeding  teams. 

Winter  Feed  of  Cows. 

Mr.  W.  T.  Place,  Kipley,  Huron  county,  Ohio,  asks  information 
on  this  subject. 

Mr.  J.  B.  Lyman. — It  depends  on  whether  you  want  quantity  or 
quality  from  your  animals.  If  you  sell  yowr  milk  by  the  quart,  feed 
roots  and  wheat  shorts,  stirred  into  hot  water,  so  as  to  make  a  rich 
warm  gruel,  clover  hay  cut  in  June  and  rowen.  If  rich  milk  is  your 
end  and  yellow  butter,  feed  the  blades  of  corn  and  sorghum,  gathered 
green  and  sweet,  upland  hay,  cut  and  wet  vv'ith  hot  corn  meal  gruel. 
For  roots,  use  carrots  and  parsnips  or  sugar  beets,  about  a  peck  a 
day.  Feed  fire  times ;  Avater  often.  Keep  the  animals  warm  and 
dry.  INTever  speak  a  loud  or  cross  word  to  a  cow,  and  carefully 
abstain  from  j)ounding  her  hip-boue  with  the  milking  stool. 

SuisiAC. 

Mr.  Milton  Barrett,  Keysville,  Charlotte  Co.,  Ya. — Will  some 
member  of  the  club  kindly  inform  me  what  part  of  the  sumac  plant 
is  required  in  commerce,  how  it  is  cured,  treated,  and  packed  ?  This 
plant  grows  in  luxuriant  wildness  in  Lunenburg  Co.,  Ya.,  and  might 
be  cultivated  to  advantage.  Good  lands  may  be  bought  here,  with 
or  without  improvements,  at  from  three  dollars  to  ten  dollars  j^er 
acre.  The  present  owners  are  anxious^for  emigration  from  the  north, 
and  will  treat  them  as  friends.  This  I  can  vouch  for,  having  held  a 
Federal  ofhce  here  for  the  past  three  years. 

Dr.  J.  Y.  C.  Smith.— In  reply  to  this  gentleman  I  will  say  that 
when  traveling  in  Sicily,  from  which  island  we  receive  a  great  deal 
of  sumac,  I  observed  the  way  in  which  it  was  gathered.  The  leaves, 
twigs,  and  bark  are  beaten  or  stripped  from  the  shrubs,  dried  on  the 
ground  or  on  platforms,  and  the  whole  ground  to  powder  and  shipped 
in  bags  or  boxes.  In  this  country  the  bark  and  twigs  are  less  used, 
I  believe. 

Mr.  D.  B.  Bruen. — The  sumac  leaves  are  gathered  in  the  months  of 
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July  and  August.  Tliej  are  much  the  stronger  after  a  long  dry  spell. 
They  are  beaten  or  stripped  off,  and  dried  on  the  ground.  Southern 
sumac  is  much  stronger  than  northern,  and  ought  to  be  worth  much 
more.  It  is  used  principally  in  tanning  morocco.  The  best  market 
towns  for  dried  sumac  leaves  are  Lynn,  Mass.;  Wilmington,  Del.; 
Philadelphia  ;  and  jS^ewark,  ]!^ew  Jersey. 

Cultivation  of  Beans. 

Lewis  "W.  Burwell,  Littleton,  Sussex  county,  Ya.,  is  anxious  to 
plant  five  or  six  acres  of  the  most  profitable  class  of  beans.  He  would 
also  know  about  the  mold  of  forests,  and  especially  pine  forests,  so  as 
to  use  the  straw  with  the  most  advantage. 

Mr.  Wm.  S.  Carpenter. — They  will  grow  on  light  sand}'  soils,  and 
yield  more  profit,  considering  the  soil  and  the  labor  they  demand, 
than  most  other  crops.  The  white  kidney  bean  is  the  best.  Beans 
will  not  flourish  on  a  heavy  wet  soil ;  thirty  bushels  to  the  acre  is  a 
good  crop.  Much  of  the  time  they  sell  in  New  York  and  other  cities 
at  four  dollars  a  bushel. 

Mr.  P.  T.  Qiiinn. — If  his  woods  abound  in  forest  mold,  let  him 
gather  it  and  compost  it  with  stable  manure.  They  aid  each  other. 
He  should  collect  pine  straw  every  wet  day  when  his  hands  cannot 
plow,  and  use  it,  as  litter,  freely  about  a  yard  ;  it  is  a  substitute  for 
straw,  and.  makes,  when  rotted,  a  good  manure,  especially  for  pota- 
toes. If  he  can  sell  beans  as  a  fresh  vegetable,  he  should  by  all 
means  choose  the  Lima,  but,  for  common  marketing,  the  navy  white 
would  be  best  for  him.  Any  manure  good  for  corn  or  cotton  will 
make  beans  grow. 

When  to  Cut  Grain. 

Mr.  R.  Clymer,  of  Sidney,  1^.  Y.,  quotes  the  recent  lecture  of  Prof. 
Horsford,  as  proving  that  grain  should  stand  till  fully  ripe.  If  you 
cut  wheat  or  rye  ten  days  too  early,  you  lose  one-fifth  of  its  nutriment. 

Mr.  A.  S.  Fuller. — If  farmers  Would  but  study  the  laws  of  vegeta- 
ble life,  these  questions  would  not  puzzle  them.  In  the  blade  and 
leaf  there  is  a  provision  for  wastage  or  going  back.  But  in  the  grain 
there  is  no  organism  by  which  the  elements  can  go  back  out  of  the 
kernel  into  the  ground  and  pass  a\vay  into  the  air  or  the  earth. 

Mr.  W.  S.  Carpenter. — I  have  given  this  subject  a  good  deal  of 
attention,  and  it  will  take  more  than  a  Cambridge  professor,  if  he  is 
an  expert  in  bread-making,  to  persuade  me  to  let  my  grain  stand  till 
it  is  dead  ripe.     The  sign  I  go  by  is  the  butt  end  of  the  stalk,  the 
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reach  of  tlie  straw  from  the  ground  to  the  first  or  second  knot.  When 
that  turns  yellow  it  is  practically  defunct,  ceases  to  be  of  any  use  other 
than  to  hold  up  what  is  above.  Then  the  juices  of  the  stalk  above 
feed  the  grain  a  little  longer,  and  they  can  do  it  just  as  well  after  the 
stalk  is  cut  as  before.  So  with  corn.  All  I  want  of  it  is  to  be  well 
glazed  over,  to  get  out  of  the  milk;  but  I  do  not  want  the  kernel 
flinty  all  over  and  hard  to  pressure  as  a  piece  of  bone  ;  for  before  the 
corn  is  that  firm  the  blades  are  as  brown  as  frosted  leaves,  and  rustle 
in  the  wind.  In  that  state  half  their  nutrition  has  gone.  But  corn 
gathered  at  the  stage  I  describe  is  just  as  nutritious  as  though  it  stood 
longer,  and  the  fodder  is  as  good  as  timothy,  ton  for  ton. 

Adjourned. 


February  9, 1869. 

Mr.  Nathax  C.  Ely  in  the  chair  ;  Mr.  Johx  W.  CnAiiBEns,  Secretary, 
Hay  Tedders. 

Mr,  S.  L.  Hoxie,  Otsego  Co.,  I^.  Y. — I  would  like  to  inquire  of 
the  Farmers'  Club  if  the  spring-tooth  sulky  rake  is  superior  to  the 
common  revolving  horse  rake.  There  are  none  of  the  former  used 
in  this  part  of  the  country,  I  would  also  inquire  in  regard  to  the 
practical  utility  of  the  hay  tedder,  and  of  the  best  one  in  use.  I 
would  also  like  some  information  in  regard  to  the  best  method  of 
hanging  the  horse  fork.  Would  it  be  profitable  for  a  farmer  to  be  to 
the  expense  of  purchasing  either  or  both  the  rake  and  tedder  who 
cuts  hay  only  for  a  stock  of  forty  cows  and  a  team  ? 

Mr.  Horace  Greeley. — Without  hinting  at  any  invidious  distinc- 
tion between  rival  manufacturers  of  horse  rakes,  I  think  the  general 
use  of  the  teddee  would  result  in  a  large  and  clear  gain  to  the  grass 
farms  of  this  country.  Two  notable  advantages  may  generally  be 
enjoyed  by  those  who  use  the  best  modern  tedder.  1.  Hay  cut  in 
the  morning  of  a  clear  day  may  generally,  as  the  rule,  not  the 
excejition,  be  put  on  the  mow  that  afternoon  ;  and,  2.  The  hiding  of 
the  sun  by  clouds  does  not  materially  interrupt  the  process  of  hay- 
making. If  no  rain  falls,  the  grass  may  be  so  actively  stirred  as  to 
be  made  into  hay  with  very  little  hot  sun.  The  result  of  using  these 
machines  must  be  to  put  our  hay  crop  into  the  barn  or  stack  a  week 
or  two  sooner  than  before,  and  in  better  condition.     On  these  accounts 
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we  cannot  too  earnestly  commend  the  use  of  tedders ;  and  in  the  case 
of  a  man  who  winters  forty  cows  and  a  team,  the  policy  of  buying 
one  is  beyond  debate. 

Mr.  J.  A.  Whitney. — The  great  objection  to  the  sulky  spring-tooth 
rake  is  their  enormous  expense  and  liability  to  get  out  of  order. 
Ordinary  farmers  find  that  it  requires  the  skill  of  a  mechanic  to  keep 
these  rakes  in  order.  Besides  they  will  not  do  as  good  work  as  the 
■wooden-tootli  rakes. 

Mr.  S.  E.  Todd. — The  best  tedder  is  the  American  hay  tedder. 
There  are  other  very  good  ones.  But  the  principles  lately  brought 
out  in  this  implement  entitle  it  to  the  first  rank  among  hay  tedders. 

Mr.  H.  IS".  Tracy,  of  Essex  Junction,  Vt,,  stated  in  a  letter  that  he 
had  made  a  valuable  improvement  in  liia  wooden-tooth  revolving 
rake ;  and  he  desired  to  have  a  committee  designated  to  I'eport  on  its 
merits.  The  committee  will  attend  to  it  next  summer,  when  there 
is  hay  to  be  raked. 

Choice  Seed  Corn. 

Mr.  S.  B.  Fanning,  of  Jamesport,  Long  Island,  presented  to 
the  club  a  sample  of  very  fine  field  corn,  called  the  Sanford 
corn,  which  attracted  much  attention.  The  ears  were  of  large 
size,  kernels  large  and  cob  small.  It  was  admitted  by  the  club 
to  be  a  fine  specimen,  and,  judging  by  its  appearance,  to  be  a 
superior  variety.  Mr.  Fanning  claims  for  it  that  it  ripens  early 
and  in  high  latitudes,  the  extreme  limit  of  corn  growing,  where 
tested  the  past  season,  has  not  failed  in  ripening.  That  it  will  yield 
more,  with  the  same  culture,  than  any  other  variety.  He  sent  out  a 
lot  of  seed  last  spring  into  diflferent  States  for  the  purpose  of  testing 
it,  and  he  stated  that  it  has  met  with  universal  favor,  and  has  yielded 
from  eighty  to  200  bushels  of  ears  per  acre.  This  variety 
was  first  obtained  from  Rhode  Island,  and  crossed  with  Long  Island 
corn,  and  it  has  been  imj^roved  from  year  to  year  by  a  very  careful 
selection  of  seed,  in  choosing  ears  of  the  earliest  ripening,  from  stalks 
growing  two  or  more  ears,  and  with  a  strict  regard  to  purity  of  seed. 

Mr.  W.  S.  Carpenter, — I  am  acquainted  with  this  corn  and  can  cheer- 
fully recommend  it.  It  dift'ers  from  other  sorts  by  being  earlier,  and 
in  its  productiveness.  The  seed  has  been  picked  for  many  years  with 
special  reference  to  early  maturity,  and  two  or  more  ears  on  a  stalk. 
Side  by  side  with  the  common  sorts,  as  Yellow  Flint,  Kentucky 
Dent,  &c.,  I  believe  it  will  yield  a  third  or  a  half  more.    A  great 
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many  of  the  stalks  -will  yield  two  ears.    In  some  cases,  the  crops  have 
been  remarkable.    It  gives  a  sweet,  fine  meal,  and  tender,  juicy  stalks. 

Apple  PoaiACE. 

Mr.  H.  S.  Clement,  of  Winterport,  Maine,  writes  :  I  noticed  in 
your  reports  sometime  ago  a  person  inquired  as  to  the  utility  of  apple 
pomace  as  a  manure  for  top-dressing  and  other  purposes,  and  was  told 
that  it  was  not  of  any  value  after  the  cider  was  expressed. 

Mr.  Horace  Greeley. — I  don't  see  how  the  pomace  of  apples  could 
be  anything  else  than  useful  as  a  manure  on  orchards.  It  is  an  old 
and  well  settled  principle  that  any  crop  in  its  decay  becomes  an 
appropriate  manure  for  the  land  on  which  it  was  jjroduced.  Corn  is 
a  fertilizer  for  corn,  cotton  seed  for  cotton.  I  dave  no  doubt  that 
damaged  flour  or  wheat  M^ould  be  eifective  as  a  top-dressing  on  wheat 
fields ;  so  the  debris  of  apples  should  be  a  good  top-dressing  for  the 
soil  beneath  apple  trees.  It  may  be  necessary  to  get  rid  of  the  acid 
that  would  be  developed  when  the  pomace  is  passing  the  earlier  stages 
of  fermentation. 

Dr.  J.  E.  Snodo-rass. — I  recollect  an  instance  where  a  e-arden  was 
made  on  the  site  of  an  old  cider-mill  which  I  had  bought,  and,  with- 
out having  special  care,  it  became  remarkably  productive. 

Mr.  P.  T.  Quinn. — In  former  years  i^ewark  was  famed  for  its 
excellent  cider.  In  making  it  large  quantities  of  pomace  were  pro- 
duced, and  the  farmers  prized  it  as  a  fertilizer,  but  they  made  it  into 
compost  heaps  with  yard  manure,  and  it  was  well  rotted  before  it  was 
applied. 

Mr.  W.  S.  Carpenter. — I  have  not  found  it  necessary  to  resort  to 
quick-lime,  but  mix  the  apple  with  green  yard  manure  and  let  it 
remain  six  months. 

CurrmG  Fodder. 
Mr.  "Warren  Gale,  of  Peekskill,  N.  T. — I  agree  with  Lucius  Libby, 
in  a  former  number  of  the  club  reports,  that  the  practice  of  cutting 
hay  and  wetting  and  mixing  it  with  meal  in  order  "that  horses 
may  bolt  it  down  with  very  little  chewing  and  in  a  very  little 
time"  is,  to  say  the  least,  of  very  little  use,  and  quite  likely  to  be 
attended  with  bad  consequences.  But  I  do  not  quite  see  the  analogy 
between  the  "  water  and  meal,"  in  its  efiects  on  animals,  as  compared 
with  hot  cofiee  or  tea  on  the  human  system.  It  scarcely  needed  the 
experiments  and  high  authority  of  Thomas  S.  Lang,  Esq.,  to  prove 
that  "  it  is  more  natural  or  better  for  animals  to  masticate  their  own 
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food,  and  that  they  will  perform  it  more  thoroughl  j  and  keep  in  better 
order  than  by  any  other  system  of  feeding."  Beyond  question,  the 
food  is  better  "  when  mixed  with  saliva  as  nature  designed,"  than 
when  introduced  to  the  stomach  in  any  other  way.  I  am  familiar 
w^ith  all  the  different  kinds  of  feed  cutters  used  in  the  United  States, 
and  know  very  nearly  the  number  of  each  kind  sold,  and  know  that 
nine-tenths  of  those  sold  in  late  years  cut  the  feed  from  one  and  a 
half  to  two  inches  long.  And  this  is  not  because  those  cutting  so 
long  are  cheaper,  as  might  be  supposed,  for  there  are  those  in  market 
at  low  prices  that  cut  very  fine,  but  of  course  slower.  Feed  sq  cut 
(from  one  and  a  half  to  two  inches)  is  effectually  prevented  from  being 
swallowed  without  proper  mastication.  True  it  is  eaten  in  less  time 
than  long  feed,  for  the  reason  that  the  animal  does  not  have  to  pull 
or  bite  it  apart  in  order  to  introduce  it  to  the  mouth.  Cornstalks,  I 
know  from  experience,  chopped  up  in  this  way  will  all  be  eaten  with 
avidity,  while,  without  being  cut,  much  of  it  is  wasted, 

Kow,  as  to  the  general  advantage  of  cutting  feed,  nothing  better 
can  be  said  than  the  experience  of  the  American  farmer.  It  is  not 
an  old  fogy  notion  of  recent  importation  from  England.  Thousands 
of  feed-cutters  (I  speak  from  positive  knowledge)  were  sold  yearly  in 
the  country  twenty  years  ago,  and  ten  times  as  many  are  sold  now. 

I  know  that  the  great  difficulty  with  manufacturers  is  not  to  convert 
people  to  the  value  of  cut  feed,  but  to  supply  the  machines  for  this 
purpose  as  fast  as  wanted,  the  call  always  being  the  largest  where 
they  have  most  experience  in  the  use  of  cut  feed.  It  may  not 
always  be  profitable  to  cut  first-class  hay  for  young  stock.  One  great 
advantage  of  the  feed-cutter  is  to  cut  up  and  convert  into  palatable 
food,  straw,  corn  stalks  and  other  coarse  fodder  that  w^mld  otherwise 
be  wasted,  to  say  nothing  of  the  increase  in  quantity  and  improvement 
Ml  quality  of  the  manure  heap. 

Nearly  all  the  railroads  and  large  stable-keepers  of  Kew  York 
city  scarcely  ever  feed  anything  but  cut  hay  mixed  with  meal. 

They  may  not  all  be  good  chemists,  or  fully  understand  the  process 
of  digestion,  but  I  doubt  not  exi^erience  has  taught  them  their 
own  interest  better  than  to  feed  long,  dry  feed,  or  to  cut  it  so  short 
as  to  be  "  bolted  down  without  proper  mastication." 

Mr.  Greeley,  has  used  feed-cutters  for  years,  and  it  is  fair  to 
presume  he  finds  a  profit  in  it.  No  doubt  many  who  have  not  had 
experience  are  prevented  from  cutting  feed  because  they  suppose  that 
it  must  be  cut  very  fine,  and  lience  requires  great  labor,  especially 
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by  hand  power,  making  it  necessary  to  use  horse  power  and  expensive 
machinery.  It  may  he  news  to  some  to  know  they  can  purchase 
machines  in  ahnost  any  agricultural  im])lement  store  in  New  York, 
taking  the  choice  of  several  kinds  by  difterent  makers,  from  ten  to 
fifteen  dollars  each,  that  will  easily  cut  a  bushel  a  minute  by  hand 
power,  and  some  of  the  more  modern  ones  will  cut  stalks  as  fast  and 
easy  as  hay  or  straw. 

Cui-TURE  OF  Cranberries. 

Mr.  S.  S.  Kidgeway,  of  New  Jersey. — "  The  value  and  productive- 
ness of  a  cranberry  bog  cannot  be  known  until  the  vines  are  Irom  eight 
to  ten  years  old.  Jerseymen's  opinions  are  generally  absolutely 
worthless,  the  majority  of  them  never  having  seen  a  bog  of  their  own 
make  yield  two  crops.  The  great  requisites  are,  first,  muck  of  the  right 
quality  and  quantity ;  in  Ocean  and  Burlington  counties  only  cedar 
muck.  In  regard  to  muck,  I  make  the  following  assertions :  There 
is  a  great  difference  in  muck  as  in  soils.  No  other  than  cedar  muck 
has  ever  succeeded  in  New  Jersey.  Some  kinds  of  muck  will  yiel(i 
as  well  as  loam,  and  no  better.  It  must  not  be  less  than  one  foot 
deep  after  the  turf  is  removed.  He  who  cannot  select  good  muck 
cannot  select  a  good  cranberry  site.  Second,  pure  sand.  Yellow 
sand  is  very  often  only  colored  by  a  protoxyd  of  iron,  which  bleaches, 
and  is  as  good  as  the  white.  It  must  be  at  least  five  inches  deep ;  it 
must  be  put  on  before  draining.  Third,  thorough,  complete  drainage. 
Well,  you  must  find  new  avenues  to  men's  brains  before  you  can 
reason  with  them  on  the  absolute  necessity  of  thorough  drainaga 
everywhere  and  for  anything,  rourth,  entire  command  of  water,  so  as 
to  flood  during  winter.  Fifth,  the  right  kind  of  vines.  There  are 
also  minor  considerations  which  affect  the  yield  of  a  bog,  such  as  , 
exposure,  the  quality  of  water,  irrigation,  &c.  In  Ocean  and  Bur- 
lington counties  three-fourths  of  the  bogs  will  be  total  failures.  Ii;b 
1867,  many  bogs  had  just  come  into  bearing,  the  season  was  unusually 
favorable,  and  they  did  very  well.  But  it  was  their  first  and  last 
harvest.  Prosperity  w\as  too  much  for  them.  They  will  never  yield 
again  enough  to  pay  for  their  care.  Last  year  their  owners  com- 
plained of  grasshoppers,  worms,  hot  suns,  &c.,  as  an  excuse  for  their 
failure.  The  good  bogs  did  not  fail.  Good  bogs  never  do  fail, 
though  the  crops  may  vary.  A  good  bog  will  average  150  to  200 
bushels  per  acre  yearly.  They  will  net  three  dollars  per  bushel. 
Nothing  in  agriculture  will  excel  for  fruit  or  for  the  pleasure  of 
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cultivating.     A  great  deal  of  money  is  being  absorbed  in  the  cran- 
berry business." 

A  Patent  for  New  Varieties. 

The  discussion  was  opened  by  a  note  from  Dr.  S.  J.  Parker,  of 
Ithaca. —  I  wish  to  interest  the  club  in  the  matter  of  petitioning 
Congress  for  an  amendment  of  the  patent  law,  so  that  an  originator 
of  a  fruit  can  have  a  patent  on  his  fruit.  In  this  I  have  a  personal 
interest,  in  that  I  have  some  fifty  new  hybrids  and  crossed  grapes 
that  in  two  or  three  years  I  wish  to  introduce  to  the  public ;  and  as 
the  matter  now  stands,  he  who  sells  a  hundred  or  two  grape  vines 
loses  all  control  over  them  before  he  is  half  paid  for  the  cost  of  origin- 
ating and  introducing  them. 

Mr.  Horace  Greeley. — While  I  am  willing  to  do  anything  in  reason 
for  the  protection  of  originators,  I  do  not  see  how  Congress  can  pass 
a  law  giving  them  what  they  ask  for  without  interfering  with  cardinal 
principles  of  ownership.  If  I  buy  a  seed  potato,  what  law  can  rightly 
stop  me  from  selling  some  of  the  crop  for  seed  to  my  neighbor.  In 
order  to  be  effective  I  must  eat  the  potato  or  sell  to  a  man  who  is 
likewise  bound  not  to  sell  for  seed.  This,  it  seems  to  me,  is  going 
beyond  the  natural  province  of  a  law.  So,  as  regards  this  Pough- 
keepsie  grape.  If  the  established  laws  of  ownership  will  not  protect 
Mr.  Ferris,  I  do  not  see  how  a  statute  can  be  framed  to  give  him 
entire  relief.  But  I  am  by  no  means  fixed  in  my  opinion,  and  only 
ask  that  gentlemen  will  say  precisely  what  they  want,  so  that  we  can 
the  better  judge  of  the  reasonableness  of  their  demand. 

Mr.  A.  S.  Fuller. — The  mischief  from  which  we  seek  relief  is  this  : 
Take  the  very  grape  that  Mr.  Greeley  refers  to.  "We  are  all  convinced 
that  one  vine  of  the  Walter  in  Messrs.  Ferris  and  Caywood's  yard 
has  produced  a  very  fine  grape.  Now,  before  these  planters  can  know 
in  how  many  difterent  soils  and  climates  the  Walter  does  well  they 
must  send  the  vine  to  fifty  men  in  a  dozen  or  more  States.  By  the 
time  they  are  able  to  recommend  it  for  all  parts  of  the  country,  twenty 
o-rowers  have  it  for  sale,  and  their  profits  are  ended.     We  ask  legis- 
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lators  to  devise  some  relief  from  this  injustice. 

Mr.  Horace  Greeley. — If  men  steal,  the  laws  give  redress.  If 
experiments  are  necessary  to  prove  the  excellence  of  a  grape  or  a 
berry,  cannot  those  experiments  be  made  by  men  who  will  be  honest 
and  trustworthy?  I  am,  as  many  know,  a  stickler  for  the  rights  of 
property,  and  for  all  the  protection  that  a  man's  industry  or  his  skill 
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;and  genius  properly  requires,  but  we  must  not  in  this  step  go  against 
dxed  rules  and  universal  principles. 

Planting  the  Locust. 

Mr.  N.  Hallock,  Queens  Co.,  L.  I. — The  owner  (George  Doughty) 
■of  the  farm  on  which  I  now  reside,  many  years  ago  became  impressed 
with  the  value  of  the  timber  of  the  locust,  and  with  great  energy  set 
about  its  culture  for  profit.  He  commenced  in  a  small  way  by  obtain- 
ing a  few  trees  and  setting  them  in  favorable  places,  usually  where 
wood  had  been  cut  off,  where  it  was  found  they  did  the  best ;  and,  as 
they  grew  and  threw  up  suckers,  these  were  in  turn  set  out.  This 
process  being  slow,  he  searched  the  country  for  seed,  which  were 
planted  in  a  nursery,  carefully  cared  for,  and,  when  large  enough, 
they  were  in  turn  set  in  the  woods. 

The  land  mostly  chosen  to  plant  was  the  so-called  worthless  "  Back- 
Jione  of  Long  Island,"  which  then  could  be  bought  for  from  fifteen  to 
twenty-five  dollars  per  acre,  and  was  usually  covered  by  a  young  growth 
of  the  natural  timber,  which  was  all  cut  ofi",  and  locust  trees  planted  ; 
and,  after  four  or  five  years,  there  would  be  a  thicket  of  dogwood,  oak, 
jetc.  At  the  end  of  that  time,  the  ax  again  went  over  and  cut  off 
everything.  Tlie  locust,  whose  roots  are  great  runners,  being  now 
firmly  established,  would  send  up  an  immense  quantity  of  plants ;  so 
that,  where  originally  set  at  twenty  feet  apart,  they  would  now  cover 
the  ground  sufficiently  thick  to  form  a  forest  of  themselves.  But  the 
liardy  dogwood  was  ready  for  an  even  start,  and  would  strive  for 
the  lead ;  and  it  might  have  been  a  question  which  would  get  ahead, 
but  the  ever-vigilant  hand  of  the  master,  ready  to  protect  its  favorites, 
would  again  be  raised  ;  and  this  time  the  locust  only  would  be  spared ; 
and  again  in  five  years  would  it  be  cleared  ;  after  which,  it  would  be 
left  to  care  for  itself. 

Many  a  hard  day's  work  can  he  tell  of,  that  has  come  to  naught. 
One  lot  of  thirty-five  acres,  upon  which  had  been  set  over  10,000 
trees,  which  were  all  killed  by  drouth  the  first  summer  ;  but  failure 
«only  strengthened  his  perseverance;  and,  the  next  spring,  other 
10,000  were  set  on  the  same  ground ;  and  this  time  the  effort  was 
crowned  with  success. 

Kow  the  net  result  of  all  this  persistent  effort  is,  that  land  which 
was  bought  twenty  years  ago  for  twenty  dollars  per  acre  had  wood 
enough  cut  off  to  pay  for  the  land ;  and  to-day  has  locust  enough  on 
it  to  seU  for  $150  to  $200  per  acre,  and  leave  the  land  in  the  best 
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condition  for  another  growtli.  From  one  lot,  planted  thirty  years- 
ago,  on  land  Avorth  twenty -five  dollars  per  acre,  the  timber  was  sold 
for  $400  per  acre ;  the  ]Mircliaser  doing  all  the  work.  Thus,  the  per- 
sistent efforts  of  one  man  have  covered  over  100  acres  with  locnst, 
which,  on  land  not  worth  twenty-live  dollars  per  acre  for  agricultural 
purposes,  is  now  worth  from  fifty  dollars  to  $250  per  acre ;  and,  when? 
locust  is  once  planted,  there  is  no  danger  of  its  running  out,  like  the 
California  "  volunteer "  crops,  but  it  will  increase  with  each 
renewal. 

The  uses  of  Iqcust  are  very  numerous,  wherever  lasting  qualities 
and  strength  are  required ;  it  being  the  strongest  wood  grown  at  the 
north ;  its  tensile  strength  being  20,500  pounds  to  the  square  inch, 
while  best  American  white  oak  is  only  11,000  pounds  per  inch  (lias- 
well.  Engineering),  or  but  little  over  one-half.  Our  locust  has  more 
than  double  the  strength  of  English  white  oak,  which  is  10,000 
pounds  per  square  inch.  Its  great  strength  makes  it  particularly 
desirable  for  treenails ;  so  that  there  is  not  a  wooden  ship  that  sails 
out  of  New  York  harbor  that  is  not  fastened  with  locust  treenails ; 
and  every  A  No.  one  ship  has  much  of  her  upper  timber  of  the  same 
lasting  wood.  There  is  also  a  good  demand  for  locust  treenails  for 
export;  one  firm  sending  many  thousands  each  year  to  Russia, 
France,  and  England. 

On  the  island,  it  is  largely  used  for  fencing,  for  which  it  is  particu- 
larly valuable.  Locust  posts  and  good  chestnut  rails  making  a  fence 
that  will  stand  twenty-five  or  thirty  years  without  further  trouble. 
It  also  makes  the  best  of  wagon-hubs. 

It  is  usually  considered  the  most  profitable  to  cut  this  timber  at 
about  eight  or  nine  inches  diameter,  when  it  is  sold  for  posts  cut  six 
and  a  half  feet  long,  which  will  bring  thirty  cents  to  fifty  cents  per  post, 
according  to  their  size  at  the  small  end,  by  which  diameter  it  is 
usually  sold.  Larger  timber  is  more  valuable,  but  it  increases  less 
rapidly  after  passing  ten  inches  diameter,  and  large  trees  require 
more  room. 

My  father  was  once  ofl'ered  fifty  dollars  for  a  tree  that  stood  near  his 
door,  and  had  made  its  growth  in  thirty  years.     The  tree  still  stands. 

You  will  see  by  the  above  that  the  locust  is  a  valuable,  fast- 
growing  tree.  It  flourishes  on  any  dry  soil,  but  an  old  forest  is 
preferable  for  planting,  and  every  rocky  hillside  can  be  turned  to 
profitable  use  by  planting  with  locust. 

Wliy  will  not  people  wake  up  to  the  importance  of  cultivating  our 
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forests  ?  In  Germany,  government  plants  and  cares  for  its  forests  as 
ours  does  for  its  children,  and  the  time  is  coming  when,  if  ours  is 
not  cared  for,  we  will  suifer  for  the  need  of  it. 

The  conclusion  arrived  at  by  planting  100  acres  of  locust  are 
these:  The  ^;'€e  that  is  planted  rarely  succeeds  well  itself;  but, 
rffter  the  roots  are  once  established,  cut  to  the  ground  the  suckers 
thrown  up  from  the  thrifty  tree. 

Trees  from  the  seed  are  less  valuable  than  those  grown  from  roots. 
There  are  two  kinds  of  locust,  white  and  yellow,  the  white  being  a 
great  seeder ;  the  vellow  seldom  seeding  much,  though  I  have  seen 
them  bear  quite  large  crops  occasionally ;  but  this  is  the  exception. 
Persons  buying  seed  would  be  likely  to  get  the  seed  most  easily 
tjbtained  and  unreliable,  as  the  white  is  comparatively  worthless. 

Last  spring,  a  friend  of  mine  owning  land  in  Chautauqua  county, 
N.  Y.,  being  desirous  of  planting  locust,  came  here  for  seed  ;  and  we 
looked  through  the  entire  wood  and  found  not  one  seed.  But  locust 
he  must  have  ;  so,  in  the  spring,  I  dug  him  a  lot  of  trees,  and  having 
had  some  experience  in  propagating  the  blackberry  from  root-cuttings, 
I  thought  it  would  do  equally  well  for  locust ;  so  I  pulled  up  long 
roots,  the  size  of  my  finger  and  less,  which  were  cut  up  three  or  four 
inches  long,  and  were  planted  in  rows  ;  and  he  tells  me  they  grew 
equally  well  with  the  trees ;  and  I  think  that  little  bits  of  roots, 
buried  after  the  original  wood  is  cut  off,  will  prove  an  easy  way  to 
propagate  this  valuable,  profitable,  and  quick-growing  timber,  and 
this  idea  will  greatly  simplify  and  lessen  the  expense  of  planting  it  in 
the  far  "West,  as  thousands  of  the  rootlets  could  be  packed  in  a  few 
cubic  feet  of  box  with  a  little  moss,  and  be  sent  across  the  continent, 
to  be  planted  on  the  slopes  of  the  Rocky  mountains,  or  the  shores  of 
the  Great  Salt  Lake,  or,  in  fact,  anywhere  where  'a  good,  quick- 
growing,  lasting  timber  is  required,  which  is  as  widespread  as  our 
great  country. 

Tribute  to  the  Memory  of  the  late  E..  G.  Pardee. 
The  Chairman  said,  \vith  deep  emotion  :  When  the  club  convened, 
I  thought  that  on  account  of  the  unexpected  death  of  one  of  our 
number,  it  would  only  be  showing  due  respect  to  our  departed  friend 
and  co-laborer,  Pichard  G.  Pardee,  to  adjourn  for  one  week ;  for  it  is 
with  feelings  of  sadness  that  we  record  his  unexpected  dejDarture  from 
this  land  of  death.  But,  were  he  to  speak  to  us  from  that  glorjpus 
realm  whither  he  has  been  translated,  would  he  say,  suspend  your 


566  TRA^•SACTIO^'S  of  the  American  Institute. 

duties  to  mourn  for  the  departed  dead?     I  am  sure  he  would  not.. 
The  Farmers'  Club  cannot  say  too  much  in  his  praise. 

Mr.  Pardee  has  met  with  us,  when  he  has  been  in  the  city,  for- 
many  years  past.  We  all  knew  him  to  respect  him  and  to  love  him. 
P'or  a  long  period  he  has  been  engaged  in  the  philanthropic  work  of 
establishing  and  building  up  Sunday  schools  all  over  the  country, 
and  his  praises  will  be  sung  by  thousands  of  Sabbath  school  children, 
and  hundreds  of  Sabbath  school  teachers  will  mourn  his  loss.  Mr, 
Pardee  was  always  ready  for  every  good  word  and  work.  lie  went 
about  doing  good.  I  have  often  heard  his  voice  in  the  Sunday 
school  and  in  the  prayer  meeting.  He  had  asked  and  received 
wisdom  of  Him  who  giveth  to  all  men  liberally,  and  I  believe,  when 
lie  approached  the  river  of  death,  his  passage  to  the  skies  was  serene 
and  peaceful. 

Dr.  I.  P.  Trimble. — This  sad  intelligence  is  startling  to  me.  I  am 
grieved  at  the  unexpected  departure  of  our  esteemed  friend.  I  have 
been  associated  with  Mr.  Pardee  for  many  years.  He  was  exceed- 
ingly intelligent  and  agreeable  in  all  the  w^alks  of  life.  In  every 
commendable  enterprise  he  was  with  us. 

Dr.  J.  E.  Snodgrass. — I  desire  to  emphasize  the  suggestions  of  the 
chairman,  by.  stating  that  up  to  the  very  hour  of  his  death  Mr; 
Pardee  was  announced  to  read  a  paper,  which  had  been  already 
prepared,  on  fruit  growing.  Our  friend  died  with  his  harness 
on.  He  was  a  man  of  feeble  health,  and  a  hard  worker.  He  fell  a 
prey  to  that  insidious  disease,  jaundice. 

W.  S.  Carpenter. — "We  all  feel  the  loss  of  our  highly  esteemed 
friend  keenly,  as  he  was  one  of  the  most  active  and  always  agree- 
able of  companions.  He  was  always  pleasant,  and  always  tried  in 
every  possible  way  to  render  those  around  him  happy  and  cheerful, 
even  by  cultivating  fruits  and  ilowers.  He  was  ever  ready  to  add 
the  influence  of  his  example,  and  the  benefit  of  his  experience  and 
talents  to  scientific  discussions,  as  well  as  in  many  other  capacities. 
He  was  known,  respected  and  beloved  all  over  our  countr}'.  We 
lament  his  loss. 

S.  Edwards  Todd. — Dr.  Young,  in  his  beautiful  JVuj/it  Tliovghts 

of  life,  death  and  immortality,  says : 

"  The  chamber  where  the  good  man  meets  his  fate 
Is  privileged  above  the  common  walks  of  virtuous  life, 
Quite  on  the  verge  of  Heaven." 

n  seems  but  yesterday  since  our  departed  friend,  Pardee,  met  with. 
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us,  in  this  very  room,  to  participate  in  our  deliberations.  As  we  took 
liim  by  the  hand  it  was  plain  to  be  seen  that  death  had  marked  him 
for  his  victim.  And  it  is  befitting  that  strong  men,  who  are  rejoicing 
in  the  full  glow  of  health,  should  pause  for  a  moment  amid  the  whirl 
of  business  and  bustle  of  life,  when  a  comrade  falls,  to  glance  at  the 
past,  to  think  seriously  of  the  present,  and  to  contemplate  the  reali- 
ties of  the  future.  Our  departed  friend  was  no  idler.  He  did  what 
he  could  to  render  the  world  wiser  and  mankind  better.  Work,  for 
the  night  is  coming,  was  his  motto.  Perhaps  few  men,  who  have 
done  as  much  as  he  accomplished,  made  less  mistakes  than  he.  With 
the  shield  of  faith  in  one  hand,  and  the  apostle's  helmet  of  salvation, 
he  fell  at  his  post,  like  a  valiant  soldier,  with  his  armor  on,  and  his 
record  is  on  high.     Who  will  fill  his  place  with  more  acceptance  ? 

"  As  we  are  now,  so  once  was  he ; 
And,  as  he  is,  soon  we  must  be." 

He  died  as  he  lived,  in  hope  of  a  glorious  innnortality  beyond  the 
grave,  with  unshaken  confidence  in  Him  who  is  the  resurrection  and 
the  life  of  the  people.  A  large  circle  of  friends,  beside  the  Farmers' 
Club,  will  ever  cherish  his  memory  and  mourn  his  loss. 

The  excellent  little  books  entitled  Tfte  Sunday  School  Worker  and 
the  Sabbath  School  Index  are  from  his  pen ;  and  the  little  treatise 
known  as  Pardee'' s  Manual  for  the  Cultivation  of  the  Strawberry^ 
Blachberry,  Raspberry^  &g.,  of  which  he  was  the  author,  is  one  of 
the  most  useful  books  in  our  agricultural  and  horticultural  literature. 

The  chairman  then  named  P.  T.  Quinn,  A.  S.  Fuller  and  Sereno 
Edwards  Todd  as  a  committee  to  report  resolutions  at  the  next  meet- 
ing in  regard  to  his  death. 

Adjourned. 


February  16,    1869. 

Mr.  Xatiian  C.  Ely  in  tlie  chair ;  Mr.  Jomsi  W.  CiiAiiBEES,  Secretary. 

The  Crab  Apple.  *■ 

Mr.  D.  F.  Averill,  Northfield,  Vt.,  asks  whether  the  so-called 
"  transcendent "  crab  apple  is  as  much  superior  to  the  others  as  its 
name  would  indicate. 

Mr.  A.  S.  Fuller. — The  variety  I  consider  the  best  kind  in  cultiva- 
tion. 

Mr.  W.  S,  Carpenter. — There  are,  perhaps,  a  dozen  new  varieties 
of  the  crab  apple.     I  have  tested  most  of  them,  and  have  come  to 
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the  conclusion  that  for  my  soil  and  climate,  twenty-live  miles  north 
of  this  city,  in  Westcliester  county,  the  Yellow  Siberian  is  the  best. 
I  would  say  to  our  friend  in  Haverhill,  by  all  means  plant  a  dozen  or 
moi-e  of  the  trees.  They  grow  on  poor  soils ;  they  do  not  draw 
upon  the  more  valuable  constituents  of  a  soil,  and  they  make  a 
delicate  and  wholesome  preserve. 

Mr.  William  Lawton. — I  have  often  been  surprised  that  farmers 
care  so  little  for  this  fruit.  It  costs  but  a  trifle  ;  it  is  hardy,  and  a 
large  bearer.  The  crab  apple  yields  fine  cider,  and,  as  Mr.  Cai-penter 
remarks,  the  preserves  and  jelly  made  from  it  are  not  easily  surpassed. 
Fruits  of  this  character  are  just  as  important  in  a  full  and  various 
diet  as  potatoes  or  beans.  The  stomach  requires  a  tart,  and  it  is  no 
answer  to  say  that  crab  apples  and  cranberries  contain  no  elements 
of  direct  nutrition. 

Seed  Cokn. 

Mr.  S.  B.  Fanning,  of  Jamesport,  Long  Island,  sent  a  box  of  his 
improved  Sanford  seed  corn  for  distribution,  and  this  note  to  the 
club : 

"  Gentlemen  :  As  a  number  of  the  members  at  the  last  meeting 
expressed  a  desire  to  receive  some  of  the  corn  which  I  presented  at 
that  time,  I  take  the  libert}^  to  forward  a  box  for  general  distribution, 
trusting  that  it  may  be  fairly  tested  the  coming  season. 

"  As  things  were  somewhat  complicated  at  your  last  meeting, 
owing,  I  presume,  to  the  great  amount  of  matter  brought  up  for 
discussion,  I  do  not  consider  the  corn  was  fully  appreciated.  Pardon 
me,  tlierefore,  for  further  introducing  it  to  your  notice.  I  claim  that 
it  is  a  greatly  improved  variety,  first  obtained  from  Ehode  Island  and 
crossed  with  Long  Island  corn.  By  a  very  careful  selection  of  seed 
each  year  for  ten  years  past,  selecting  the  earliest  ripening  from 
stalks  growing  two  or  more  perfect  ears,  I  claim  to  have  succeeded 
in  obtaining  a  rai'ely  superior  variety  of  field  corn.  The  demand  for 
it*and  the  high  estimation  in  which  it  is  held  in  this  county  induced 
me  to  send  it  out  last  spring  into  every  State  for  trial.  The 
very  favorable  reports  received  encouraged  me  to  send  it  to  the 
Farmers'  Club, 

"  Experiments  have  demonstrated  and  analogy  has  shown  that  the 
finest  and  best  samples  of  seed,  continued  for  years,  will  improve  the 
quality  and  quantity  of  the  product.  Better  wheat  is  thus  raised, 
and  even  a  variety  may  be  established.     On  this  principle  (in  farm 
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Btoek)  we  have  the  short  lioriis,  blooded  hort*es,  &c.  Most  ftirniers 
plant  and  sow  '  as  it  comes.'  If  an  experience  of  twenty  years  as  a 
l^ractical  farmer  has  taught  me  anything,  it  is  that  to  sow  and  plant 
the  best  seed  will  pay  the  best,  believing  that  '  like  produces  like.' " 
Mr.  Wm,  S.  Cai-penter  likes  the  corn  so  well  that  he  had  ordered 
his  spring  suppl}'  and  should  plant  it  for  his  main  crop.  The  opinion 
of  members  was  decidedly  in  its  favor. 

PKEPAKmcr  Sumach. 

Mr.  Wilson  Barrett,  of  Keysville,  Ya.,  incpiired  what  sort  of 
sumach  is  valuable,  and  how  to  prepare  it. 

Mr.  J.  A,  Whitney. — The  leaves  and  small  twigs  of  this  s^me 
3'ear's  growth  are  cut  in  July  or  early  August,  dried  on  the  ground, 
and  gathered  and  ground  for  use. 

Dr.  J.  V.  C.  Smith. — In  Sicily  the  leaves  are  discarded  but  the 
twigs  are  used,  and  the  bark  also,  both  being  ground,  like  medicine, 
in  the  apothecary  shops  of  this  city. 

Mr.  J.  L.  Aldrich,  of  Greenville,  R.  I.,  gave  the  folloNnng  direc- 
tions how  to  i^reserve  and  prepare  sumach  : 

"  Perhaps  the  Xew  England  method  of  preparing  sumach  for 
market  may  be  of  value  to  inquirers.  The  growth  of  staUc,  which 
has  formed  since  spring,  is  cut  before  the  leaves  have  turned,  and 
dried,  with  its  adhering  leaves,  in  the  sun,  care  being  taken  to  pro- 
tect it  from  dews  and  rains,  as  getting  wet  turns  it  black  and  injures 
its  value.  When  perfectly  dry,  it  is  cut  into  short  pieces  by  a  hay 
cutter,  and  is  then  ready  for  market.  It  is  used  in  dyeing  as  well  as 
tanning,  and  varies  much  in  price,  sometimes  being  as  low  as  twenty 
dollars  per  ton,  at  others  as  high  as  fortj'  or  fifty." 

Apple  Cions. 

Mr.  J.  C.  Howe,  of  Lowville,  Lewis  c5unty,  K,  Y.,  sent  some 
cions  of  choice  apple  trees : 

'•'  Agreeable  to  my  verbal  promise  to  the  club,  made  January  21, 
I  have  this  day  sent  you  a  packet  of  cions  for  distribution,  trial,  and 
report  to  your  club. 

"  You  will  please  say  to  the  members  that  the  two  varieties  of 
apples  of  which  I  send  cions,  are  both  known  to  have  originated 
with  an  amateur  fruit  culturist,  who,  many  years  ago,  resided  here, 
Dr.  David  Perry,  and  the  cions  herewith  sent  I  have  obtained  direct 
from  the  trees  in  the  doctor's  old  orchard. 
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"  The  fruit  has  been  known  with  ns  for  many  years,  and  botli 
varieties  have  an  established  reputation  for  superior  excellence  as 
table  or  eating  apples. 

"  The  '  Perry  Red  Streak '  is  a  medium-sized  apple,  improving 
both  in  size  and  flavor  by  cultivation,  of  a  flattened  form,  and  smooth 
exterior,  of  a  bright  redish  color,  resulting  from  an  abundant  supply 
of  vermilion  stripes  upon  a  brownish  green.  These  red  streaks 
strike  tlirough  the  flesh,  which  is  a  pure  white,  nearly  to  the  seed 
case.  The  flesh  is  of  a  most  delicious,  spicy,  sub-acid  flavor  ;  small 
seed,  thin  skinned,  short  stem,  deep  seated.  The  tree  is  a  fair 
grower,  spreading,  hardly  standing  the  rigors  of  our  cold  climate 
without  sufiering ;  is  a  profuse  bearer ;  in  fact,  needs  thinning  for 
safety.     The  fruit  ripens  about  the  middle  of  November. 

"  The  other  cions  are  of  a  variety  known  among  us  as  the  Golden 
pippin,  but  to  distinguish  it  from  the  apple  known  by  that  name 
among  pomologists,  I  suggest  the  name  of  '  Davenport  pippin,'  out 
of  compliment  to  the  present  proprietor  of  the  old  '  Perry  orchard.' 
This  apple  is,  if  anything,  superior  to  the  first  mentioned,  being 
above  medium  size,  of  rich,  light  yellow  color,  thin  and  delicate  skin, 
crisp  flesh,  mild  sub-acid  taste,  and  similar  to  the  red  streak." 

Root  Culture. 

Mr.  Wm.  Day,  Morristown,  N.  J. — In  view  of  the  gro^\'ing  wants 
of  a  great  and  growing  people ;  in  view  of  their  ease  of  production 
and  enormous  yield ;  in  view  of  the  partial  and,  I  trust,  temporary 
deficit  of  the  oat  and  potato  crop ;  in  view  of  so  desirable  a  comfort 
and  convenience  to  the  wants  of  the  table,  the  more  extended  and 
general  cultivation  of  the  root  crop,  as  it  is  called,  is  a  great  national 
desideratum.  Taking  into  consideration  the  vicissitudes  and  casual- 
ties of  grain  gi-owing,  coupled  with  the  enormous  price  our  eastern 
lands  have  reached,  as  Pi-of.  Cook,  of  the  geological  survey,  informs 
us,  the  average  in  Xew  Jersey  being,  according  to  our  last  census,  more 
than  sixty  dollars  per  acre,  grain  growing  and  grass  farming  must,  in  a 
measure,  be  remitted  to  the  great  prairies  of  the  west.  The  time  has 
undoubtedly  come  when  progressive  improvement  is  the  necessary 
order  of  the  da}^  Improved  implements  of  culture  must  ofl'set  the 
continually  increasing  scarcity  and  consequent  rise  in  value  of  good 
land,  skilled  labor,  and  fertilizers.  Hence  that  the  commoij  farmer 
must  switch  off'  and  come  up  in  tlie  right  track,  or  tlie  profit  margin 
will  grow  beautifully  less. 
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The  faults  of  ordinary  management  are  First :  The  impoverish- 
ment of  the  soil  by  continued  over-cropping  ;  second,  the  omission  of 
a  suitable  preparation  of  the  soil  by  reckless  and  indifferent  plowing. 

Such  an  apparent  violation  of  well-known  principles,  nature 
abhors,  and  very  soon  asserts  her  better  judgment,  by  withholding 
the  desired  increase.  Begging  your  pardon,  gentlemen,  I  only  quote 
the  words  of  another  when  I  say  "  Nature  knows  better  than  man 
what  the  roots  want."'  Root  crops  as  they  are  called,  delight  in  a 
kindly  soil,  and  gentle  and  careful  treatment.  They  bask  in  the 
sunshine  of  our  most  favored  season ;  that  season  is  but  a  short  one. 
Hence  every  possible  encouragement  sliould  be  given.  All  garden- 
plants  or  edible  vegetables  should  have  a  quick  and  strong  growth  to 
insure  that  succulent,  tender  sweetness  so  much  prized.  On  most 
farms,  after  a  fair  preparation  of  soil,  the  crop  is  planted,  in  rows  of 
course,  but  generally  too  close  together  for  profitable  working.  The 
extra  labor  required  comes  at  just  the  time  when  the  farmers  can 
illy  afford  it,  and  this  I  consider  one  of  the  most  serious  drawbacks 
to  successful  root-growing.  This  ambition  to  compete  with  the  Xew 
York  city  market  gardens  is  only  a  successful  failure,  as  it  involves 
too  great  a  division  of  interests  ;  a  fact  too  often  overlooked.  Now 
what  is  the  remedy  for  tliis  defect  ?  Give  the  crop  reasonable  space, 
enough  to  allow  working  by  horse-power ;  not  less  than  two  feet,  and 
for  broad  leaved  roots  even  three  feet  w^ill  oftentimes  be  found 
practically  advantageous.  This  question  of  agricultural  labor  is 
becoming  a  matter  of  no  small  importance,  as  out  of  it  grow  fifty 
per  cent  of  the  issues  of  life  or  death  to  farming.  It  is  the  farmer's 
mint  where  he  coins  his  gains  and  his  losses.  The  hii-ed  farm  laborer 
gets  say  twenty-eight  dollars  per  month,  or,  counting  eleven  months 
actual  labor  performed,  $308  per  amium.  It  would  take  but  a 
meager  calculation  of  figures  to  show  that  the  ordinar}^  farmer  who 
depends  upon  his  profits  to  make  both  ends  met,  must  practice  the 
most  stringent  economy.  The  crop  planted,  of  all  crops,  demands,  in 
the  most  arbitrary  manner,  timely  care  and  attention ;  for  irrevocable 
injury  will  certainly  ensue  if  they  become  early  enveloped  in  weeds. 
And  with  labor  above  high-water  mark,  and  most  thoroughly  unskilled 
at  that,  he  makes  a  virtue  of  necessity,  procures  a  skeleton  or  narrow 
mold-board  plow,  "sinks  it  into  the  hub,"  cuts  off"  the  feeding-roots, 
and  ruins  his  crop.  The  preparation  of  the  soil  I  consider  a 
matter  of  the  highest  importance.  If  we  select  a  site  unadapted 
to    fruit,    ever   so    much    money,    skill,    time,    and   patience,    only 


57^  TJiA^'■SACTTo^'^s  of  the  American  Ixstitute. 

i^rievonsly  adds  to  tlie  l)readth  and  depth  of  certain  failure,  and  forth- 
with fniit  srowins  is  decried  as  a  doubtful  investment.  What  incal- 
culable  advantages  might  have  been  reaped  had  this  point  been  as 
deeply  impressed  npon  onr  mind  at  the  ontset  of  life  as  years  of  sad 
and  disastrous  failure  has  fully  demonstrated  it.  Never  plant  roots 
in  ground  ill  prepared.  Better  wait  till  the  "right  time  of  the 
moon  "  goes  down  and  comes  np  again,  than  plant  in  soil  not  pro- 
perly prei")ared.  It  is  a  well  known  axiom  also  that  soils  acquire 
fertility  by  exposure  to  the  influence  of  the  atmosphere ;  hence,  after 
a  tedious  and  protracted  spell  of  unfavorable  weather,  how  often  do 
we  see  the  Mdiole  force  of  the  form  summoned  to  subdue  the  army  of 
weeds  that  are  holding  M'ild  revel  over  the  infant  crop.  Now  one 
hour's  efficient  working  of  some  labor  saving  implement  would  be  as 
beneficial  to  him  as  days  of  delay  M^ould  be  disastrous,  enabling  him 
not  only  to  save  his  crop,  but  putting  it  in  his  power  to  do  just  the 
right  thing  in  just  the  right  time.  For  the  relative  and  comparative 
value  of  the  root  crop  for  both  nourishing  and  fattening  purposes,  a 
few  brevities,  condensed  from  MTiters  of  authority,  may  suffice.  One 
says  all  roots  have  ''  valuable  nutritive  qualities,"  some  to  a  surpass- 
ing extent.  Of  the  high  value  of  the  potato  we  need  scarcely  speak. 
Suffice  it  to  say,  two  pounds  of  raw  potatoes  afford  as  much  nou- 
rishment as  one  pound  of  good  hay.  Yet  I  believe  better  results 
invariably  follow  a  judicious  variation  of  food  to  man  and  beast 
as  well  as  to  land.  Five  pounds  of  carrots  and  six  pounds  of 
oats  are  considered  equivalent  to  ten  pounds  of  oats.  The  average 
cost  of  raising  carrots  in  the  old  way  may  be  reckoned  at  fifteen 
cents  per  bushel.  One  thousand  eight  hundred  bushels  of  man- 
golds have  been  raised  per  acre  at  a  cost  of  seven  and  a  half 
cents  per  bushel,  of  which,  according  to  experiment,  400  pounds 
v>'ere  equivalent  to  100  pounds  of  hay.  Allowing  sixty-six  pounds  to 
the  bushel,  the  crop  produced  was  equal  in  nutritive  value  to  twelve 
tons  of  hay.  To  grow  its  equivalent  in  hay  on  an  acre  would  of 
course  be  impossible.  Take  one  more  yerj  familiar  illustration  :  An 
ordinai'y  crop  of  winter  cabbage,  planted  three  feet  apart  each  way, 
and  an  acre  will  yield  4,785  heads,  which,  at  the  retail  price,  now  sell- 
ing at  fifteen  ce^ots  per  head,  would  net  $717.75  ;  and  even  at  ten 
cents  per  |head  would  bring  $478.50.  I  j^ropose  to  show  how  this 
crop  may  be  grown  with  scarcely  one-tenth  the  labor  usually  bestowed 
upon  it.  As  a  necessary  connection,  therefore,  to  the  important  work 
of  cultivating  root  crops,  I  suggest  the  use  of  a  more  efficient  and 


Proceedings  of  the  Farmers'  Club.  573 

labor  saving  implement  than  any  known  to  the  trade.  Every  one 
knows  how  much  better  is  tlie  preparation  of  tlie  garden  by  forking 
up  and  raking  than  by  turning  with  plows  and  harrowing ;  and  the 
implement  desired  now,  in  the  place  of  the  plow,  is  one  that  shall 
fork,  dig,  and  rake  at  one  operation ;  stirring  the  ground  to  suffi- 
cient depths,  leaving  it  as  nearly  as  possible  in  the  condition  of  a 
garden  bed  prepared  with  a  fork  and  rake.  Such  an  implement  I 
have  invented,  and  propose  to  introduce.  To  this  small  model  of  it» 
I  respectfully  invite  the  attention  of  this  club.  The  essential  features 
aimed  at  in  the  strawberry  or  root  culture,  is  to  stir  the  soil  without 
turning  any  furrow.  Efficiency  without  complication  is  the  golden 
rule  for  farm  implements.  The  faults  and  vices  of  complication  are 
prominent  causes  of  many  and  repeated  failures.  Simplicity  is 
usually  economy,  especially  in  agricultural  implements.  For  obvious 
reasons  farmers  are  not  always  mechanics,  nor  is  the  field  a  machine 
shop.  The  delay  occasioned  by  breakage  is  a  serious  source  of  vexa- 
tion and  loss.  On  surfaces  moderately  smooth  and  clear  of  fast 
stones  and  of  roots,  the  only  description  of  soil  where  it  would  be 
sensible  to  grow  roots,  I  claim  new  and  remarkable  excellencies  in 
the  working  of  root  crops,  strawberries,  corn,  cotton,  tobacco,  and 
liops,  for  "  Day's  Improved  Cultivator  and  Horse  Hoe."  The  small 
models  exhibited  were  examined  by  various  members  of  the  club,  and 
the  principle  on  which  they  work  was  approved.  When  actual 
working  models  are  built,  a  committee  will  be  appointed  to  make  full 
trial  of  Mr.  Day's  improvements. 

How  Prize  Cheese  is  Made. 

Mr.  M.  E.  Meyei*s,  Charlton,  Saratoga  county,  N.  Y. — Having 
taken  three  first  premiums  at  the  ^ew  York  State  fairs,  on  American 
cheese,  and  having  been  requested  to  impart  my  system  of  manu- 
facture, I  will  now  try  and  da  so.  In  the  first  place  we  keep  every 
vessel  and  everything  connected  with  cheese-making  scrupulously 
clean.  I  use  one  of  Cooper's  cheese  vats,  with  Roe's  heater  combined. 
Young's  curd  knife,  and  a  Herkimer  county  cheese-press.  We  are 
careful  to  have  our  milking  done  in  a  cleanly  way.  If  necessary  we 
wash  the  ,cow's  bag  with  water,  and  wipe  dry  before  milking,  never 
allowing  the  milking  to  wet  or  moisten  the  cow's  'teats  with  milk. 
We  strain  the  eveninor's  milk  throuo-h  two  thicknesses  of  cloth  into 
the  cheese  vat,  having  previously  filled  the  space  between  the  two 
vats  with  cold  water,  and,  if  the  weather  is  extremely  warm,  we 


574  TliAXSAVTTO.XS  OF  THE  AMERICAN  INSTITUTE. 

change  tlie  water  during  the  night,  generally  before  retiring  to  bed. 
The  milk  is  stirred  gently  until  reduced  to  sixty-five  or  seventy 
degrees,  when  it  is  left  until  morning,  when  the  cream  is  skimmed  off 
and  mixed  with  X\\e  warm  morning  milk  and  stirred  until  melted, 
when  it  is  passetl  through  the  strainer  into  the  vat  to  be  mixed  with 
the  evening's  milk.  A  fire  is  made  in  the  stove  connected  with  the 
vat,  so  that  by  the  time  the  milking  is  completed  the  heat  of  the  milk 
in  the  vat  will  mark  eighty-two  to  eighty-four  degrees,  the  milk  having 
been  gently  stirred  most  of  the  time  after  the  fire  was  started,  so  as  to 
have  tlie  evening's  and  morning's  milk  and  cream  well  mixed.  We 
add  the  rennet  at  eighty-two  degrees  in  hot,  and  eighty-four  degrees 
in  cool  weather,  shutting  off  the  heat  at  this  point.  The  quantity  of 
rennet  depends  on  its  strength ;  we  wish  to  use  only  enough  to  bring  the 
curd  in  from  thirty  to  forty-five  minutes.  We  do  not  color  our  curd ; 
think  that  it  injures  the  flavor,  and  is  a  practice  that  should  be 
abolished ;  anotta,  with  which  the  curd  is  colored,  being  so  often 
adulterated  with  red-lead-  When  the  curd  will  break  with  a  good 
clean  fracture  we  cut  it  both  ways  with  the  curd  knife,  which  will 
leave  the  curd  standing  in  half-inch  columns.  The  heat  is  now  applied 
or  started,  and  when  the  columns  of  curd  will  break  clean  over  the 
finger,  leaving  no  soft  milky  curd,  we  stir  or  lift  the  .curd  by  passing 
both  hands  under  it,  very  gently  raising  the  bottom  curd  to  the  top, 
and  so  break  and  mix  it  up.  We  then  let  tlie  curd  rest  for  a  few 
minutes,  stirring  it  occasionally  with  the  curd  board  until  the  curd 
hardens  a  little,  and  the  heat  has  risen  to  ninety  degrees,  when 
we  cut  the  curd,  very  gently  at  first,  not  so  much  so  as  the  curd 
hardens ;  as  the  heat  rises  we  cut  the  curd  until  it  is  about  as  fine  or 
the  size  of  wheat  or  barley.  Of  course  we  do  not  do  this  in  a  hurry, 
and  we  occasionally  let  the  curd  rest ;  it  should  be  done  with  great 
care  so  as  not  to  work  out  the  cream  ;  this  cutting  process  will  take 
from  one  to  two  hours.  When  the  heat  has  risen  to  100  degrees  we 
shut  it  off,  stirring  the  curd  frequently,  so  that  it  will  not  settle  on 
the  bottom  of  the  vat.  We  cook  the  curd  until  it  looses  its  milky, 
glossy  appearance,  feels  a  little  firm  in  the  hand,  the  particles  of  curd 
looking  a  little  contracted  or  shrunken,  readily  falling  apart  after 
pressing  a  handful  together,  and  the  whey,  if  all  has  been  done  right, 
will  have  a  green  shade.  We  now  put  the  curd  strainer  in  the  vat 
and  run  off  the  whey ;  then  stir  and  cool  the  curd  before  we  apply 
the  salt,  breaking  the  lumps,  if  any,  making  it  fine  and  lively,  using 
two  and  a  half  pounds  of  Ashton  salt  for  100  pounds  of  curd  ;  mix 
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it  tlioroughlj,  and  do  not  put  it  to  press  until  cool.  Press  the  curd 
two  or  three  liours,  then  take  out  the  cheese,  turn  and  bandage  it, 
return  it  to  the  press,  and  let  it  remain  until  the  next  curd  needs  its 
place,  having  been  in  the  press  about  twenty-four  hours.  The  cheese, 
after  being  taken  from  the  press,  is  weighed  and  put  on  the  rack  to 
cure ;  the  next  day  it  is  greased  with  the  oil  of  butter  made  fi'om 
•whey,  colored  with  anotta,  and  kept  at  about  seventy  degrees, 
turned  and  rubbed  with  the  oil  daily  for  three  months,  when  they 
are  fit  for  market.     I  milk  from  thirty  to  forty  cows. 

Alsike  Clover. 

Mr.  S.  Edwards  Todd  read  a  brief  paper  on  this  clover,  as  follows ; 
Alsike  clover  is  known  botanically  as  the  Trifolium  hyhndum. 
Before  the  blossoms  have  appeared,  the  stalks  and  leaves  resemble 
tlie  common  red  clover  {Trifoliuim pratense).  But  after  the  clover  is 
\\\  bloom,  the  heads  are  beautifully  variegated  in  color  from  white  to 
red ;  and  instead  of  being  large  and  nearly  round  like  the  heads  of 
tlie  red  clover,  they  are  small  like  the  heads  of  the  white  clover 
{Trifolium  repens).  This  kind  of  clover  is  no  doubt  a  valuable 
acqusition  to  our  country,  as  the  reports  of  those  who  have  raised  it 
in  numerous  parts  of  the  country  speak  highly  in  its  favor.  One 
remarkable  peculiarity  of  the  Alsike  is,  that  there  are  from  one  to 
four  seeds  in  each  glume,  while  it  is  a  rare  occurrence  that  more  than 
one  seed  is  found  in  each  glume  of  the  red  clover.  As  this  fact  has 
been  disputed,  I  wrote  to  M.  M.  Baldridge,  St.  Charles,  111.,  to  forward 
some  heads  and  seeds  of  the  Alsike,  which  I  have  received  and  here- 
with distribute,  together  with  a  package  of  the  clover  seed,  which 
resembles  the  seed  of  the  red  clover,  except  that  the  kernels  are  much 
smaller  and  many  of  them  are  of  a  darker  color  than  the  seeds  of  the 
t/rifoliuin  'pratense.  For  this  reason  a  smaller  quantity  will  suffice 
for  seeding  an  acre.  Four  quarts,  on  rich  land,  w411  seed  one  acre 
satisfactorily. 

The  Alsike  seed  may  be  obtained  of  most  dealers  in  garden  seeds 
in  our  large  cities.  Mr.  Baldridge  writes  touching  this  Alsike  as 
follows : 

"I  herewith  inclose  you  some  sample  heads  of  Alsike  clover.  You 
will  find  them  somewhat  mashed.  I  have  just  examined  the  pods  of 
a  single  head  and  in  several  of  them  I  find  two  seeds,  and  in  three  of 
them  three  seeds  each !  In  some  cases  the  glumes  have  four  seeds. 
These  sample  heads  came  from  a  friend  that  had,  in  1867,  thii'ty-three 
bushels  of  clear  Alsike  seed  on  four  and  a  quarter  measured  acres." 
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Tills  friend  writes  as  follows : 

"  There  are  generally  two  and  sometimes  tliree  seeds  in  a  glume. 
I  in(;lose  you  some  of  my  seed  taken  from  the  crop  just  thrashed. 
The  seed  of  pure  Alsike  has  many  sliades.  Some  are  dark  and  light 
green,  some  brown,  and  some  black.  It  is  four  or  live  years  since  I 
sowed  the  small  Held  of  four  and  a  quarter  acres.  I  have  cut  it  twice 
for  seed,  and  pastured  it  the  balance  of  the  time.  It  is  my  belief 
that  it  will  last  a  good  many  years,  without  re-seeding,  especially  on 
moist  ground.  My  crop  in  1867,  of  four  and  a  quarter  acres,  gave  me 
thirty-three  bushels  and  clean  seed.  Last  season  the  dry  land  gave 
three  bushels,  and  the  moist  six  bushels  the  acre.  The  season  was 
dry  and  unfavorable. 

A  Presentation  to  the  Secretary  of  the  Club. 

Dr.  J.  E.  Snodgrass,  at  this  stage  of  the  proceedings,  came  forward 
and  presented  a  beautiful  portfolio  to  Mr.  John  W.  Chambers  the 
Secretary,  with  the  following  appropriate  remarks : 

Mr.  Secretary  :  At  the  close  of  recent  proceedings  connected  with 
the  presentation  of  a  deserved  tribute  of  respect  and  esteem  to  our 
worthy  chairman,  a  member  asked  if  we  were  "done  with  this 
mutual  admiration  business."  lie  was  answered,  by  another  mem- 
ber, that  he  trusted  we  sliould  never  be  done  with  it,  and  that  "  mutual 
admiration,"  and  the  harmonious  feelings  which  ft  presupposes, 
would  ever  characterize  our  relations  as  coequal  members  of  a  club, 
to  which  he  might  have  added  the  hope,  wliich  he  no  doubt  had  in 
his  heart,  that  envy  and  jealousy,  not  to  say  malice  and  deceit,  would 
be  banished  from  the  breasts  of  all  concerned  here,  wliether  officers, 
representatiYes  of  the  press,  or  private  members. 

Precisely  this,  Mr.  Secretary,  so  far  as  I  know,  is  your  bearing  as  a 
notably  silent,  but  not  the  less  efficient  officer  of  the  Farmers'  Club. 
(The  silent  forces  of  nature  are  ever  the  most  powerful).  Your 
record  embraces  a  faithful,  untiring,  and  at  the  same  time  cordial, 
service  of  no  less  than  eight  years.  This  has  been  rendered  in  the 
double  capacity  of  secretary  and  clerk,  to  say  nothing  of  your  ever 
obliging  services  as  librarian  of  the  Institute. 

In  view  of  the  record  at  wliich  I  have  thus  glanced,  the  committee 
of  donors,  whose  chairman  I  have  the  honor  to  be,  ha^  no  fear  that 
any  one  will  begrudge  you  the  well  deserved  token  of  esteem  which 
I  am  about  to  present  to  you,  and  which  is  most  appropriate  to  your 
office,   as  the   custodian  of  as  many  as  90,000  letters  which  have 
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passed  tlirongli  your  busy  and  trustworthy  hands  in  a  single  year.  It 
is  but  a  trifle  in  itself.  But  our  motive  will  not  fail  to  add  value  to 
it  in  your  estimation.  The  wreath  of  oak  branches,  acorns,  and 
leaves,  embossed  on  the  covers  of  this  port-folio  will  serve  to  remind 
you,  sir,  of  the  rural  associations  connected  with  your  important 
labors  in  behalf  of  those  who  have  the  blessed  privilege  of  beholding 
with  the  eyes  of  prosperity,  the  grand  originals  which  furnished  the 
artists  ideal,  as  they  send  their  roots  down  deeper  and  deeper  into  the 
welcoming  bosom  of  mother  earth,  while  their  limbs  spread  them- 
selves to  welcome  the  breeze  and  the  sunshine  of  heaven.  Those 
originals  furnish  shade  and  shelter  to  the  toil-worn  farmers  of  the 
land,  to  whose  number  you  have  so  greatly  aided  this,  their  own  club, 
to  make  annual  additions  through  the  agriculture,  encouraging 
transactions,  the  record  of  which  it  is  your  duty  and  pleasure  to  pre- 
serve for  publication. 

I  will,  also,  hand  you  this  neatly  framed  calendar,  got  up  by  the 
same  firm  from  which  the  port-folio  was  procured.  May  the  diurnal 
reckonings  upon  the  face  of  this  calendar  find  you  as  healthful  and  as 
happy  as  you  have  been  in  your  past  life,  at  least,  that  portion 
thereof,  I  venture  to  say,  which  you  have  so  usefully  spent  as  secre- 
tarj'  of  our  association,  whose  importance  to  the  M'hole  country  is 
only  to  be  measured  by  the  indispensability  of  the  particular  class  it 
seeks  to  benefit  to  society  at  large.  Of  course,  I  am  understood  as 
alluding  to  the  great  farming  class,  for  whose  increased  enlighten- 
ment the  American  Institute,  through  this  club,  so  gladly  and  hope- 
fully sends  forth  the  seeds  of  truth  along  with  the  thousands  of 
packages  of  more  material  seeds  yearly  distributed  so  unsparingly,, 
with  your  assistance  as  our  disseminating  agent. 

The  secretary  in  accepting  the  beautiful  tribute  which  had  been, 
presented  in  the  above  flattering  terms  by  Dr.  Snodgrass,  said  that  it 
was  extremely  gratifying  to  him  to  receive  such  a  mark  of  respect 
from  the  members  of  the  Farmers'  Club,  occupying,  as  he  did,  the 
position  that  had  been  so  ably  filled  by  his  predecessor.  Judge  Meigs,, 
he  felt  at  times  his  inability  to  perform  the  important  duties  apper- 
taining to  the  office.  He  thanked  the  donors  for  the  present  they  had 
made,  and  should  treasure  it  as  long  as  he  lived. 

Feeding  Corn — Cob  Meal. 

This  subject  was  introduced  by  J.  J.  Tocheedy,  Monroe,  Wis.,  who- 
writes  :  I  have  heard  it  stated  by  some  experienced  farmers  that  the? 
[Inst.]  37 
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cobs  ground  in  the  feed  will  hurt  the  stomachs  of  the  horses,  although 
they  will  do  no  harm  to  ruminating  cattle.  Other  farmers,  having 
also  long  experience,  say  that  the  cobs  will  not  harm  any  stomach, 
but  give  no  nom-ishment,  though  they  call  it  a  useless  trouble  for  the 
stomachs.  May  I  venture  to  ask  what  is  the  opinion  of  the  club  ? 
Will  the  cobs  ground  with  the  corn  and  fed  to  horses  do  any  injury 
and  cause  sickness  to  horses,  or  be  a  simple,  useless  ingredient  in  the 
feed  ?  I  should  be  much  obliged  for  an  answer,  and  perhaps  others 
might  be  interested.  I  believe  in  cut  feed  and  mix  it  with  this  ground 
corn  meal." 

Mr.  W.  S.  Carpenter. — I  have  a  fact  that  will  settle  this  question ; 
A  friend  who  keeps  milch  cows  has  practiced  boiling  cobs  for  his  cows, 
and  he  gets  from  every  half  bushel  of  boiled  cobs  four  quarts  of  milk. 
He  is  satisfied  that  it  does  pay  to  feed  corn-cobs,  if  they  are  boiled 
before  feeding. 

Dr.  Isaac  P.  Trimble. — There  is  no  advantage  in  feeding  corn-cobs 
to  domestic  animals.  _  \ 

Dr.  J.  V.  C.  Smith. — I  must  stand  between  my  friends,  and  say  that 
the  only  advantage  to  arise  from  feeding  cob  meal  is  attributable  to 
the  stimulus  of  the  distension  of  the  animal's  stomach.  The  nutriment 
derived  from  cobs  is  very  dearly  bought.  Beyond  the  stimulus  which 
<jobs  afford  of  distending  the  stomach,  there  is  nothing  gained  by 
feeding  them. 

Berry  Baskets* 

Mr.  J.  Gridley,  Auburn,  N.  Y.,  exhibited  a  new  style  of  berry 
basket,  very  ingeniously  made  of  wood  without  a  nail,  pin  or  glue, 
which  seemed  to  meet  with  much  favor  among  fruit-growers,  as  fully 
equal  to  anything  in  use.  Each  basket  is  made  of  wood  veneering 
about  one-sixteenth  of  an  inch  in  thickness,  locked  together  at  the 
ends  by  an  ingeniously  made  mortice  and  tenons  in  the  same  piece  of 
wood,  bent  in  the  form  of  a  cheese  hoop.  The  bottom  is  held  in  the 
desired  place  by  the  stub-end  of  short  and  strong  slivers  on  each  side 
of  it,  so  that  nothing  but  rough  usage,  sufficient  to  crush  the  basket, 
will  displace  the  bottom.  And  these  beautiful  little  white-oak  baskets, 
nice  enough  for  the  president  of  the  United  States  to  eat  mush  and 
milk  out  of,  can  be  made,  it  is  stated,  for  only  one-fourth  of  a  cent 
each. 

Mr.  P.  T.  Quinn. — I  admire  this  basket,  only  there  is  no  provision 
made  for  ventilation. 

Mr.  A.  S.  Fuller. — I  would  like  to  call  Mr.  Quinn's  attention  to 
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the  baskets  in  which  fruit  is  brought  from  the  south.  You  never  see 
any  provision  made  for  ventilation  in  those  baskets.  Thousands  of 
bushels  of  the  choicest  kind  of  fruit  are  brouglit  to  our  market  in 
tight  baskets.  The  subject  of  ventilation  has  been  over-estimated  by 
fruit  dealers.  Tlie  great  want  has  been  cheaj)  and  strong  baskets. 
And  here  we  have  it.  When  fruit-growers  are  required  to  pay  from 
two  to  four  cents  for  their  pint  or  quart  baskets,  to  be  given  away, 
the  expense  absorbs  too  much  of  the  profits. 

Pkogressed  and  Lost  Manures. 

G.  M.  Stebbins,  Portland,  N.  Y. — As  I  understand  it,  progressed 
manures  is  that  which  has  been  through  the  barn-yard,  and  the  oftener 
it  has  been  to  the  fields  and  back  again  the  more  progressed  it  is. 
Every  plant  is  a  laboratory  forming  combinations  and  recombinations 
which  no  chemist  can  follow  or  detect,  and  the  result  is  progression. 
I  suppose  it  would  have  been  impossible  to  grow  our  present  grains 
and  fruits  with  pre-adamite  fertilizers,  and  that  progressed  manures 
alone,  would  enable  us  to  go  on  continually  increasing  the  quality  o 
our  crops.  Is  there  so  great  a  danger  of  all  our  fertilizers  being  lost 
in  the  sea  from  the  waste  of  large  cities,  as  we  are  sometimes  told  ? 
Is  there  more  danger  of  this  than  that  all  the  water  will  run  away 
into  the  sea  ?  Do  not  all  come  back  together  in  the  fertilizing  showers  ? 

How  TO  Raise  Sage. 

Mrs.  Sarah  Ann  Browning,  Watertown,  Washington  county,  Ohio. 
^-I  see  through  the  club  report  that  there  is  an  inquiry  from  a 
correspondent  who  wishes  to  know  how  to  raise  sage.  Years  ago  I 
had  some  experience  in  this  plant.  I  heartil}"  give  him  my  experience. 
Twenty-two  years  ago  I  set  out  three  sage  roots  on  a  loose  sandy  soil, 
thirteen  miles,  from  Little  Rock,  Ark.  Every  spring  I  took  them  up 
and  split  them  as  much  as  they  could  be  split  (which  should  never  be 
omitted),  and  set  them  out  again  on  the  same  ground  as  far  as  it 
would  go,  without  plowing  any  of  the  ground,  merely  digging  a  hole 
with  the  spade  in  rows  about  two  feet  apart  one  way  and  eighteen 
inches  the  other  ;  every  year  not  putting  in  less  than  one  pint  of  hogs' 
manure  to  the  hill,  which  had  been  piled  up  in  the  fall  and  well  rotte^ 
Till  the  sixth  year  I  manured  with  cow  manure,  prepared  the  same 
way.  That  was  an  uncommon  wet  year,  and  I  picked,  I  have  for- 
gotten just  how  much,  but  less  than  half  glutted  the  market.  I 
picked  not  less  than  115  pounds  that  year,  perhaps  more.     I  thought 
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there  were  fifty  pounds  wasted  on  account  of  sickness.  That  was 
my  last  year  of  raising  sage;  not  because  I  did  not  find  it  pro- 
fitable, for  it  was  very  profitable.  I  coiild  earn  one  dollar  and 
twenty-five  cents  a  day  by  selling  my  sage  for  tliirty-five  cents  per 
pound  (as  I  did),  and  work  eight  hours  a  day  in  any  ordinaiy  season. 
After  letting  your  sage  leaves  get  their  growth,  pick  by  breaking  oif 
the  little  tender  branches  with  the  leaves  on  thera.  They  should  be 
picked  while  they  are  tender  enough  to  rub  up  into  powder  when  dry. 
By  so  doing  you  will  have  two  or  three,  and  sometimes  four,  new 
branches  where  you  had  one  old  one.  Never  allow  your  sage,  if  you 
can  possibly  help  it,  to  start  to  seed,  for  if  you.  do  you  will  not  get 
much  sage.  I  have  always  heard  it  said  that  sage  must  be  dried  in 
the  shade,  but  I  was  obliged  to  dry  the  most  of  mine  in  the  sun.  It 
looked  very  fair,  and  there  were  not  any  questions  asked  as  to  where  it 
was  dried.  I  did  not  perceive  that  it  smelled  or  tasted  any  different 
from  that  dried  in  the  shade.  It  must  be  stirred  occasionally  while 
drying. 

Geapes  on  the  Lake  Shore. 

Mr.  G.  M.  Stebbins,  Portland,  IN^.  Y. — In  the  report  of  the  grape 
growers'  convention,  at  Canandaigua,  last  fall,  a  strip  of  land,  seven 
miles  long  by  about  two  wide,  between  the  villages  of  Westfield  and 
Fredonia,  was  mentioned  as  being  the  "home  of  the  genus  of  the 
vine."  Jutting  into  Lake  Erie,  and  protected  on  the  land  side  by 
high  hills,  no  better  natural  situation  could  be  desired.  About  a 
dozen  years  ago,  I  first  came  in  view  of  this  spot,  and  looking  down, 
could  think  of  notliing  but  the  "Happy  Yalley"  of  Rasselas.  I 
determined  to  have  a  home  here,  part  way  down  the  liill  from  every- 
day Tiew,  but  witliin  an  easy  walk  of  the  gi'eat  magnificence  for 
holidays.  Then,  every  family  had  a  few  vines,  and  there  were  one 
or  two  small  vineyards.  Now,  we  see  vineyards  dotting  the  whole 
landscape.  Some  say  there  will  be  no  market  for  so  many  grapes ; 
some  vines  will  have  to  be  pulled  out.  Others  say,  people  are  just 
learning  how  to  use  them,  and  to  prove  this  fiiith  are  planting  more 
vines.  They  grow  so  finely,  and  with  so  little  care,  people  can  aftbrd 
to  grow  them  for  the  fun  of  it,  if  nothing  more.  Nothing  makes  so 
fine  a  jelly  as  the  pulp  of  grapes,  and  the  skins,  preserved,  have  the 
flavor  of  raisins.  Another  excellent  way  the  people  have  found  out, 
is  to  pick  the  grapes  from  the  stems,  and  place  them  in  a  stone  jar, 
with  a  layer  of  sugar  between  each  layer  of  grapes,  keeping  the 
whole  covered  with  dry  sugar.     As  the  poets  say,  there  are  potent 
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influences  impersoned  in  those  purple  clusters,  and  if  the  coming 
man  does  not  drink  wine,  will  find  out  some  less  objectionable  form 
for  this  subtle  sun-essence. 

How  TO  Manage  Xight-Soil, 

A  correspondent  in  Dayton,  Ohio. — "  I  have  an  opportunity  to  get 
night-soil  from  the  city.  How  can  I  manage  to  deodorize  it  and 
prepare  it  for  handling  at  this  season  of  the  year,  when  dry  earth 
cannot  be  had  ? " 

Mr.  J,  B.  Lyman. — Dry  muck  or  peat  is  even  better  than  dry 
garden  mold.  But  in  the  absence  of  both  he  can  handle  it  with  little 
inconvenience,  and  at  the  same  time  add  to  its  value  by  having 
several  barrels  of  sawdust  or  fine  shavings  moistened  with  diluted 
sulphuric  acid.  Throw  several  shovels  of  this  into  the  bottom  of  the 
cart,  and  scatter  them  in  freel}'^  as  the  manure  is  thrown  in.  Then 
cover  the  top  with  a  layer.  Copperas  water  would  serve  as  a  substi- 
tute for  the  sulphuric  acid  and  water,  and  plaster  of  Paris  would  prove 
a  good  deodorizer.  So  would  quick-lime,  but  it  would  burn  the 
strength  out  of  the  manure  unless  it  was  composted  with  muck. 

Tribute  to  the  late  E..  G.  Pakdee. 

Mr.  S.  E.  Todd,  chairman  of  the  committee  to  draft  resolutions 
with  reference  to  the  late  R.  G.  Pardee,  offered  the  following  pre- 
amble and  resolutions : 

The  obsequies  of  our  departed  friend  are  over.  He  was  taken  to 
Greenwood,  Long  Island,  like  a  shock  of  corn  fully  ripe,  where  his 
ashes  shall  lie  in  peace,  until  the  trumpet  of  the  archangel  shall  call 
him  from  the  mansions  of  the  grave.  All  that  is  left  behind  is  the 
memory  of  his  faith,  his  devotion,  and  his  zealous  labors  of  love ; 
therefore. 

Resolved,  That  the  Farmers'  Club,  of  w^hich  he  was  a  respected 
member,  record  their  unfeigned  sorrow  at  his  death,  and  their  testi- 
mony of  high  respect  and  love  which  they  have  ever  entertained  for 
him  as  a  faithful  co-worker  in  the  performance  of  life's  arduous  duties. 

Resolved,  Tl>at  our  condolence  and  heartfelt  sympathies  be  extended 
to  the  surviving  relatives,  who  mourn  the  loss  of  one  whose  years 
were  devoted  to  usefulness  in  the  Sunday  school,  in  the  church,  and 
in  the  private  walks  of  life. 

Resolved,  That  these  written  ex]^)ressions  of  our  tender  regard  for 
the  departed  be  signed  by  the  chairman  of  the  Farmers'  Club ;   that 
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a  copy  be  transmitted  to  the  near  relatives  of  the  deceased  ;  and  that 
these  resolutions  be  published  in  suitable  form  for  their  preservation. 

Adjourned. 


February  23,  1869. 

Mr.  Nathan  C.  Ely  in  the  chair;  Mr.  John  W.  Chambers,  Secretary. 

How  Much  is  a  Barrel  or  Apples  ? 

Mr,  B.  D.  Flemming,  of  Mills  Falls,  West  Virginia,  asks  this  ques- 
tion. He  would  know,  before  shipping  to  New  York,  how  much  his 
barrel  must  contain  to  meet  the  requirements  of  this  market. 

Mr.  W.  S.  Carpenter. — There  is  no  rule  about  it,  and  diflerent 
barrels  may  vary  as  much  as  half  a  bushel.  Generally,  in  shipping 
to  England,  the  barrel  is  full  two  and  a  quarter  bushels,  or  scant  two 
and  a  half;  less  than  two  and  a  quarter  is  noticeably  small. 

Mr.  P.  T.  Quinn. — This  answer  is  according  to  my  experience  in 
the  market.  But  there  should  be  a  given  rule  on  this  subject,  and 
vegetables  ought  to  be  sold  by  weight.  There  is  gouging  and  dis- 
honesty among  all  the  small  dealers  in  these  articles,  and  the  part  of 
the  community  that  suffers  most  is  the  poorer  part,  who  can  ill 
afford  it. 

•  '  WmTEEiNG  Sweet  Potatoes. 

Mr.  B.  "W.  Steere,  Adrian,  Mich.— Having  for  twenty  years  raised 
sweet  potato  plants  for  sale,  preserving  the  potatoes  till  spring  has 
become  as  much  a  matter  of  course  as  keeping  apples  or  common 
potatoes.  I  use  no  sand,  with  its  suifocating  dust,  or  other  packing 
materia],  the  whole  mystery  being  simply  this  :  A  register  opens  near 
the  top  of  our  living  room  into  a  ventilating  flue,  carried  up  with  the 
chimney.  This  flue  ends  at  the  garret  floor,  and  furnishes  warm  air 
to  the  sweet  potato  room  in  the  garret.  Here,  as  soon  as  dug,  the 
potatoes  are  placed  in  barrels,  which  are  covered  with  old  oil  cloth, 
leaving  an  opening  for  two  or  three  weeks  to  pass  off"  the  damp ;  but 
when  moisture  ceases  to  collect  on  the  under  side  of  oil  cloth,  I  close 
up  tight.  The  heat  in  this  room  must  vary  from  forty  or  flfty  to 
eighty  degrees.  We  occupy  the  room  below  daily,  covering  up  the 
fire  nights.  We  often  have  sweet  potatoes  for  the  table  till  the  slips 
are  ready  to  sell,  thinking  them  all  the  sweeter  for  having  lain  in 
their  Avarm  r^est  so  long.  The  whole  secret  seems  to  be,  give  them 
heat,  and  plenty  of  it ;  in  short,  don't  let  the  fire  go  out. 
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Makketd^g  of  Perishable  Feuits. 

Mr.  J.  C.  Derby,  Aikin,  South  Carolina,  read  a  paper  on  the  best 
mode  of  taking  delicate  and  tropical  fruits  to  market.  He  suggests 
the  use  of  a  large  refrigerator  in  which  the  temperature  may,  by  the 
use  of  ice,  be  kept  at  forty  degrees. 

Mr.  W.  S.  Carpenter. — This  would  not  be  low  enough.  To  last 
any  time  the  temperature  around  fruits  should  be  thirty-two  degrees. 
I  have  kept  strawberries  two  months,  and  pears  six,  by  preserving 
around  them  this  low  temperature. 

Cahoon's  Seed  Sower. 

Mr.  Goodell. — This  contrivance  was  brought  upon  the  stand  and 
its  operation  illustrated.  It  throws  the  grain  a  rod  each  way  from 
the  sower,  and  scatters  it  even.  It  sows  all  thfe  grains,  and  costs  ten 
dollars.     Mr.  Carpenter  said  he  had  used  one  ten  years,  and  likes  it. 

Poultry  Keeping. 

Mr.  Daniel  E.  Gavit,  Secretary  of  the  jSTew  York  State  Poultry 
Society,  called  the  attention  of  the  club  to  the  exhibition,  to  take 
place  on  the  22d  of  March,  at  the  Emj)ire  Rink,  of  domestic  and 
fancy  fowls.  The  chair  spoke  of  the  importance  of  the  subject 
and  the  propriety  of  ascertaining  from  those  who  make  poultry  a 
business  their  mode  of  selecting,  pairing,  breeding,  and.  rearing 
chickens.  He  appointed  Messrs,  Joseph  B.  Lyman,  Andrew  S. 
Fuller  and  William  S.  Carpenter,  a  committee  to  visit  the  exhibition, 
and  report  to  the  club  whatever  of  general  value  may  be  learned 
there. 

Mr,  D.  B.  Bruen,  ISTeWark,  X.  J. — I  am  glad  of  this  movement. 
Farmers  can  make  as  much  profit  in  poultry  as  they  can  on  beef  or 
potatoes,  and  with  much  less  hard  work,  I  have  kept  hens  for  a 
great  many  years,  and  have  made  it  pay  as  well  as  any  branch  of 
farming.  I  have  had  the  Spanish  and,  afterward,  the  Leghorn  breeds. 
I  sought  eggs  mainly,  M}'  boxes  are  just  a  foot  square,  so  two  hens 
never  quarrel  for  one  nest.  With  fifty-eight  hens  and  two  roosters  I 
produced  in  one  season  667  dozen  eggs,  I  fed  with  oats,  cracked 
corn  and  cooked  scraps,  I  am  particular  to  keep  them  clean,  giving 
them  dry  sand,  ashes,  and  clean  straw.  They  are  very  fond  of 
oyster -shells,  burnt  and  pounded ;  and  I  think  they  make  thicker 
and  stronger  shells  when  they  have  lime  in  abundance.  In  the 
season  referred  to,  those  fifty-eight   hens  cleared   me  •  eighty-three 
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dollars  and  thirty-two  cents,  besides  their  droppings,  which  I  consider 
the  most  valuable  of  all  domestic  manures.  I  feed  them  just  as  I 
do  myself,  three  times  a  day,  and  supply  fresh,  clean  water  daily. 
Some  people  wonder  how  I  get  time  to  do  all  this  every  day.  I  will 
tell  you  the  secret :  I  get  up  before  breakfast ;  I  leave  my  bed 
when  the  chickens  fly  down  from  their  roosts. 

Mr.  A.  S.  Fuller. — I  have  no  trouble  about  eggs  or  chickens,  and  I 
let  my  poultry  go  where  they  please.  There  is  a  bin  of  wheat  where 
they  go  and  help  themselves.  They  get  all  the  buckwheat  they 
want,  and  in  the  winter  green  food,  such  as  chickweed,  or,  if  that  is 
covered,  cabbage  leaves  chopped. 

Mr.  Daniel  B.  Brueu. — I  give  you  my  experience  for  one  year  in 
raising  poultry.  As  I  was  but  a  novice  (when  I  commenced  the 
science  of  "  henology  "  some  few  years  since)  as  to  their  habits,  proper 
food,  and  nature,  I  have  been  obliged  to  learn  everything  in  relation 
to  that  subject  by  experience.  I  commenced  the  year  with  fifty 
hens  and  two  roosters,  black  Spanish  breed,  with  a  cross  of  about 
one-eighteenth  game  and  Leghorn.  I  commence  my  account  Janu- 
ary 1st : 

4  weeks  to  January  28th 293  eggs. 

4  weeks  to  February  25th 678  " 

4  weeks  to  March  25th 971  " 

4  weeks  to  April  22d 1,003  " 

4  weeks  to  May  20th 955  " 

4  weeks  to  June  17th 8G1  " 

4  weeks  to  July  14th 720  " 

4  weeks  to  August  11th 593  " 

4  weeks  to  September  8th 541  " 

4  weeks  to  October  6th 470  " 

4  weeks  to  November  9th 294  " 

4  weeks  to  Decem])er  1st 248  " 

4  weeks  to  December  29th 306  " 

2  days,  30th  and  31st 20  " 

Total 8,013  eggs. 


From  January  1st  to  December  31st,  067  dozen  and  nine-twelfths 

eggs.     Eggs  have  averaged  in  our  market  over  twenty-five  cents  per 
dozen. 

667  dozen,  j\  at  25  cents $166  94 

My  fiimily  have  used  tliii'tj  fowls,  at  37-|  cents 11  25 

My  stock  now  numbers  seventy-three. 

Increase  of  stock,  thirteen  ;  37-| 4  88 

$183  07 
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I  have  kept  an  accurate  account  of  the  cost  of  food  pur- 
chased ;  when  I  have  fed  them  corn  of  my  own  raising, 
I  have  charged  them  one  dollar  per  bushel ;  the  whole 
cost  of  food  has  been $99  75 


$83  32 


I  had  twenty  bushels  of  hen  manure  (very  clean),  worth 

seventy -five  cents  per  bushel •  15  00 

Profits  on  fiftv  hens $98  32 


I  have  fed  mv  fowls  almost  exclusively  on  well  cooked  food,  com- 
posed of  two  parts  cracked  corn  and  one  part  oats  with  the  addition 
of  about  one  pint  of  pork-cutter's  scraps  well  broken  up.  I  feed 
them  regularly  three  times  each  day,  except  in  the  winter,  twice,  and 
sprinkle  corn  in  the  house  for  them  through  the  day.  I  keep  fresh, 
clean  water  for  them  constantly.  I  found  there  was  a  saving  of  forty 
to  fifty  per  cent  between  cooked  and  raw  food.  I  feed  them  on  boards 
prepared  for  the  purpose  and  always *kept  clean,  which  is  a  great  sav- 
ing of  food.  My  boxes  are  one  foot  square,  which  in  a  great  measure 
prevents  a  second  fowl  from  getting  in  the  same  box  wdtli  a  sitting 
hen.  I  procure  one  barrel  of  oyster  shells  at  a  tune,  and  roast  them 
moderately  (not  to  burn  them)  as  many  as  will  fill  a  box  (one  peck),. 
I  have  an  iron  box,  used  by  malleable-iron  founders  to  anneal  cast- 
ings and  with  an  iron  pounder  (made  for  the  purpose),  I  pound  up 
the  roasted  shells  in  the  iron  box,  which  my  fowls  always  eat  after 
feeding,  and  if  deprived  of  them,  when  again  supplied  they  devour 
ravenously.  Cabbage  leaves,  salad,  turnip  tops  and  the  refuse  of 
most  vegetables  they  eat  with  great  avidity.  My  fowls  have  the  range 
of  one-half  acre  of  ground,  and  the  soil  was  taken  from  the  surface  in 
the  house  and  filled  in  with  red  sand,  which  is  perfectly  dry,  in  the 
winter  for  them  to  wallow  in. 

Dr.  J.  Y.  C,  Smith,  in  reply  to  these  testimonies  of  practical  and 
successful  poulterers,  brought  up  medical  philosophy.  He  did  not 
believe  in  having  anything  artificial  about  cliickens;  this  cooking 
their  food  is  contrary  to  the  established  rules  of  the  faculty.  Doctors 
know  it  is  all  false  and  unnatural.  '  Beside  it  is  something  undigni- 
fied for  a  rational,  intellectual  being  like  man,  made  in  the  image 
of  his  Creator,  to  be  puttering  over  chicken  dough  and  cooking  the 
food  of  animals,  when  that  Creator  has  made  them  with  a  mill  and  a 
Btove  in  their  own  economy  to  do  their  own  cooking. 
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Mr.  D.  B,  Bruen. — Dignified  or  not,  I  find  profit  in  it.  Anything 
that  a  man  does  to  make  good  food  abundant  and  cheap  is  not  undig- 
nified ;  in  fact,  it  is  in  better  taste  to  line  the  human  stomach  with  fat 
chickens  andfresli  laid  eggs  than  to  wrench  it  with  ipecac,  and  physic 
it  with  calomel.  People  often  ask  how  eggs  are  kept  from  suunner 
to  winter.  I  have  never  had  any  trouble  about  it.  There  are  two 
modes,  and  I  have  succeeded  with  both,  either  to  pack  them,  little  end 
down,  in  fine  dry  salt,  or  dip  them  in  melted  lard  so  as  to  coat  them 
thoroughly.     Salt  gives  less  taste  than  lime  or  oats. 

G.  S.  Shaeft'er,  Amherst,  Lorain  county,  Ohio,  asks  of  the  club 
some  instruction  as  to  sap;  the  way  to  get  the  most  from  trees,  the 
situation  of  trees  that  yield  the  most,  and  on  which  side  to  tap. 

Mr.  J.  B.  Lyman. — The  sap  season  is  from  the  time  the  spring  sun 
begins  to  warm  the  trees  to  the  depth  of  some  inches,  till  the  buds 
are  considerably  swollen.  It  begins  sometimes  in  the  latter  part  of 
February,  and  lasts  till  about  the  10th  of  April,  but  varies  greatly 
each  year.  Tlie  first  sap  that  flows  early  in  the  season  is  the  best, 
and  gives  the  highest  flavored  sugar.  The  best  sugar  trees  are  those 
which  grow  where  the  roots  are  considerably  protected  by  stones  or 
by  running  deep  in  the  ground ;  also  those  which  have  a  wide  spread 
of  foliage.  There  is  a  good  deal  of  diflerence  in  the  richness  of  sap 
in  diiferent  trees  of  the  same  grove,  and  in  the  same  tree  at  different 
periods  of  the  sugar  season.  Deep  boring  does  no  more  good  than  a 
hole  of  three  inches,  for  the  flow  of  sap  is  mostly  from  the  wood 
nearest  the  bark.  It  hurts  a  tree  very  little  to  tap  it,  for  as  soon  as 
the  sap  is  needed  for  growth  the  character  of.it  changes,  the  wound 
becomes  clotted,  and  the  flow  ceases.  The  sugar  is  what  would 
make  tlie  starchy  part  of  wood.  It  is,  in  solution,  forty  pounds  of 
sap  on  an  average  holding  one  of  sugar.  At  the  opening  of  the 
season  a  tap  on  the  south  side  yields  much  the  most.  But  after  the 
air  becomes  quite  warm,  and  the  heat  is  felt  in  the  ground,  the  sap 
will  flow  from  a  cut  on  the  north  side  as  well.  The  distance  from 
the  ground  of  the  incision  is  a  matter  of  little  importance. 

Comstock's  Spadek  and  Digger. 

Mr.  C.  Comstock,  of  Mihvaukie,  Wis.,  the  inventor  of  the  "  Rotary 
Spader,"  was  introduced  by  tlie  chairman,  and  read  the  following 
paper : 

"  By  the  successful  introduction  of  the  thrashing  machine,  reaper, 
mower,  and  corn-planter,  and,  in  short,  broad-gauged  implements  for 


Proceedixgs  of  the  Farmers^  Club.  587 

accelerating,  lightening  and  cheapening  all  other  labor  of  the  farm, 
a  necessity  has  been  created  for  a  substitute  for  the  plow,  the  princi- 
ples or  combinations  of  which  may  admit  of  a  construction  of  width 
and  depth  limited  only  by  the  power  convenient  to  apply  and  control 
by  one  p'erson,  something  on  the  rotary  principle,  that  shall  be 
divested  of  the  compressing  action  of  the  plow  upon  the  subsoil,  the 
injurious  effects  of  wliich,  together  with  the  tramping  of  horses'  feet 
in  tlie  furrow,  has  long  been  a  subject  of  comment  by  many  of  the 
ablest  agricultural  writei*s  of  the  age.  In  this  age  of  improvement  it 
is  not  meet  that  we  should  be  compelled  to  walk  from  825  to  1,100 
miles,  as  is  now  and  always  has  been  done,  to  every  hundred  acres 
plowed  with  animal  power,  iu  furrows  twelve  or  nine  inches  in  width. 
Could  anything  but  absolute  necessity,  or  the  notoriety  of  testing  liis 
pedestrian  powers  for  gain,  induce  a  man  to  undertake  a  journey  of  200 
or  275  miles  once  or  twice  a  year  on  foot  ?  And  yet  this  is  what  every  one 
is  compelled  to  do  that  plows  his  twenty-live  acres  once  or  twice  a  year. 
Tlie  small  field  of  five  acres  requires  forty  to  sixty  miles  of  travel, 
and  some  little  exercise  of  muscle  beside,  in  holdino-  and  euidino-  the 
plow.  Some  may  enjoy  this  exercise,  but  we  know  of  many  that 
would  more  enjoy  an  easy  spring  seat  without  the  labor  of  holding 
the  plow,  if  the  work  can  be  as  well  done.  If  it  can  be  better  done, 
if  it  can  be  done  on  a  large  field  with  less  stops  of  the  team  than 
required  in  plowing,  and  in  a  more  thorough  mann'er  than  with  a 
spading  fork  in  the  hands  of  a  man,  and  with  ease  and  comfort  to 
the  operator,  who  would  not  be  glad  to  see  it  done  ?  An  implement 
of  this  kind,  somewhat  rude  in  its  construction  and  imperfect  in  some 
respects,  the  first  one  brought  before  the  public,  was  exhibited  in 
operation  before  a  committee  of  this  club  iu  the  summer  of  1862, 
known  as  '  Comstock's  Rotary  Spader,'  and  elicited  a  very  favorable 
report ;  and  in  tlie  field,  though  not  as  one  of  the  committee,  was  one 
then  of  your  members,  who  had  devoted  much  time  and  expended 
much  money  in  endeavoring  to  perfect  a  machine  that  should  work 
the  soil  on  the  principle  of  forking  up  and  mixing,  as  preferable  to 
the  packing  action  of  the  plow  and  harroAv.  I  allude  to  Professor 
Mapes,  since  passed  away.  It  ma}'  be  remembered  by  some  present 
here  to-day,  how  cordiallv  he  congratulated  us  on  our  succe.-s  in 
producing  the  action  that  he  had  found  by  experience  necessary,  but 
which  he  had  failed  to  get.  The  encouragement  thus  received  from 
your  committee,  and  other  members  present  at  the  trial,  as  well  as 
from  other  eminent  agriculturists  and  mechanics  iu  other  parts  of  the 
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country,  who  compreliended  its  simple  and  efficient,  combination, 
encouraged  us  to  persevere,  which  has  been  done  in  tlie  face  of 
obstacles  usually  attending  the  perfection  and  introduction  of  all 
valuable  improvements,  sometimes  losing  ground  and  sometimes 
gaining,  but  in  the  lield  every  season  and  tiring  not,  until  a  successful 
thing  is  brought  forth  ;  and  we  feel  justified  in  saying  '  the  thing  long 
wanted  has  at  last  come.'  It  is  now  called  the  Comstock  and  Glidden 
Spader,  and  is  in  successful  operation  in  this  country.  And  in 
Europe,  one  operated  on  the  grounds  of  tlie  Emperor,  befor-e  a 
committee  of  the  Paris  Exposition,  186T,  was  awarded  a  silver  medal 
as  liaviiig  no  competitor  to  entitle  it  to  higher  aw^ird.  It  fills  the 
bill  as  admitting  of  a  construction  for  width  and  depth,  limited  only 
by  the  power  convenient  to  apply  and  control  either  animal  or  steam." 

Keeping  Quality  en^  Cheese. 

George  Crehore,  Sandoval,  Marion  county.  111. — Having  just  read 
Mr.  John  M.  "Webb's  address  before  the  American  Dairymen's  Asso- 
ciation at  Utica,  I  am  induced  to  write  a  few  lines  to  the  cheese 
makers  through  the  Farmers'  Club.  After  telling  how  he  went 
through  10,000  boxes  of  New  York  State  cheese  in  London,  in  the 
month  of  October,  Mr.  AYebb  says :  "  Much  of  it  has  been  disposed  of 
and  given  satisfaction."  But  his  last  advices  are  that  several  dairies 
which  were  held  over,  "have  faded  in  color  and  become  strong  or 
rank  in  flavor."  To  sum  up,  he  says  :  "  The  result  of  the  closing  sea- 
son then,  as  regards  quality,  would  seem  to  be,  that  during  two  or 
three  months  you  have  made  a  larger  quantity  .of  finer  quality  than 
you  ever  made  before,  but  also  that  the  cheese  lacks  keeping  qualities  !  " 
"  Your  endeavors  must  be  to  make  superfine  cheese  not  only  in  one 
or  tM'o  months  but  from  the  beginning  to  the  end  of  the  season,  and 
60  to  make  it  tliat  it  will  retain  its  good  qualities  for  a  reasonable 
length  of  time. " 

!Now  what  I  wish  to  show  is,  that  AmeHcan  cheese  has  been  made 
of  a  quality,  equal,  if  not  superior,  to  cotemporary  English  cheese  ; 
that  this  clieese  was  made  at  all  times  from  Maf  to  the  middle  of 
September,  and  that  it  had  excellent  keeping  qualities.  If  specimens 
of  this  cheese  could  be  laid  before  you,  these  points  could  be  deter- 
mined at  once;  but  as  the  dairy  now  under  consideration  has  ceased  to 
exist,  wliat  herein  follows  will  necessarily  be  historical,  setting  forth 
facts,  and  leaving  it  for  you  to  judge  for  yourselves  how  far  principles 
■which  are  eminently  practical  in  dairying  on  a  small  scale,  are  applicable 
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on  a  large  scale.  My  grandfather  carried  on  dairying  in  "SYalpole,  New- 
Hampshire,  a  great  many  years  ago  ;  grandmother  of  course  making 
the  cheese.  Tliis  cheese  found  regular  customers  in  Boston  and 
vicinity.  Finally  my  mother  took  grandmother's  place  as  cheesemaker, 
making  the  same  quality  of  cheese  and  supplying  the  same  cus- 
tomers. The  largest  portion  of  this  cheese  went  to  one  customer, 
and  after  awhile  it  became  known  that  he  furnished  it  to  the  Tre- 
mont  House^  at  that  time  peerless  among  Boston  hotels.  About  the 
year  1835  or  1836,  an  agent  from  the  Tremonf  House  came  to  Wal- 
pole  and  contracted  directly  with  my  mother,  then  a  widow,  for  the 
cheese,  paying  fourteen  cents  per  pound  for  new,  and  twenty  cents 
per  pound  for  old.  Before  this  time  I  Kelieve  this  cheese  brought 
respectively,  twelve  and  eighteen  cents  per  pound.  The  cheese  Avas 
delivered  only  once  a  year.  This  contract  stood  until  1852,  at  which 
time  the  Tremont  House  changed  proprietors.  Ordinary  cheese, 
during  this  period,  commanded  but  six  to  eight  cents  per  pound. 
Was  this  cheese  equal  to  cotemporary  English  cheese  ?  I  never  com- 
pared the  two  kinds ;  but  being  present  one  time  when  the  cheese 
was  delivered,  I  recollect  very  distinctly  of  hearing  Mr.  Tucker,  then 
proprietor  of  the  Tremont  House,  say  that  he  did  not  have  enough 
of  it ;  that  he  could  sell  "  stacks  "  of  it  if  he  had  it ;  that  he  had  to 
let  some  of  his  guests  take  a  cheese  home  with  them,  and  thus  it 
had  gone  to  the  principal  cities  of  the  United  States,  and  a  good 
number  had  gone  to  England.  Why  should  English  gentlemen 
trouble  themselves  to  take  cheese  across  the  ocean  if  they  could  be 
better  satisfied  with  their  own  country's  make  ? 

Did  it  have  keeping  qualities  ?  Being  marketed  but  once  a  year, 
when  it  left  the  cheese  room  for  the  packing  boxes  the  new  cheese 
ranged  from  two  to  six  months  old,  and  the  old  from  fourteen  to 
eighteen  months  old.  Now  consider  that  this  one  shipment  was  the 
yearly  supply  of  the  hotel,  and  you  will  see  that  some  of  the  new 
would  be  fourteen  to  eighteen  months  old,  and  some  of  the  old  would 
be  twenty-six  to  thirty  months  old  when  consumed.  Since  the  old 
cheese  brought  six  cents  a  pound  more  than  the  new,  it  could  not 
have  deteriorated,  but  rather  must  have  improved  by  age.  It  was 
colored  with  aunota  and  never  faded.  Both  old  and  new  were  on 
our  table  at  .all  seasons  of  the  year,  and  my  distant  recollection  is 
that  it  grew  darker  colored  by  age,  so  much  that  the  old  could  be 
told  from  the  new  by  its  darker  shade  of  color  alone.  This  cheese 
had  a  pleasant,  smart,  but  not  a  strong  taste.     Its  excellence  was 
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due  not  only  to  treatment  before  it  reached  the  hoop,  but  largely  to 
the  curing  it  received  after  it  left  the  hoop.  It  was  placed  in  a 
chamher  to  cure.  This  chamber  M'as  by  no  means  a  cool  one.  It 
was  close  under  the  roof,  sheeting  nailed  to  rafters  formed  two  sides. 
The  only  window  was  in  the  east  end.  A  chimney  ran  up  through 
the  west  end,  at  the  base  of  which  a  fire  was  kept  at  least  half  the 
day  on  account  of  dairy  work.  In  this  chamber  the  new  cheeses 
were  kept  from  the  time  they  left  the  press  till  they  were  either  sent 
to  market  or  to  winter  quarters  in  a  cellar.  Belts  of  cloth  were 
placed  around  those  inclined  to  spread  too  much,  but  no  cloth  was 
placed  over  the  disc  surfaces. 

The  room  was  kept  totally  dark  except  during  the  performance  of 
a  daily  routine  of  work  therein.  About  the  middle  of  Xovember  the 
cheeses  to  be  kept  over  were  placed  in  a  tight  cupboard  in  a  cellar, 
and  there  remained  till  "the  next  May.  They  were  then  taken  out, 
washed,  placed  in  a  dark  room  on  a  lower  floor,  and  kept  till  the 
following  November.  During  this  period  they  were  turned  and 
buttered  only  once  in  a  week  or  two. 

Other  things  being  all  right,  there  are  three  important  elements 
that  enter  into  the  keeping  qualities  of  cheese  ;  viz.,  salt,  cream,  and 
time  to  cure  in,  and  one  of  which  being  omitted,  the  keeping  quali- 
ties are  lost.  It  strikes  me  that  your  September  make  of  cheese, 
which  Mr.  Webb  examined  in  London  in  October,  must  have  been 
deficient  in  the  last  named  element  at  least.  But  granting  it  to  be 
cured,  it  seems  to  me  that  if  salt  had  been  in  just  the  right  propor- 
tion, the  cheese  M'ould  not  have  become  strong  ;  and  if  all  the  cream 
that  was  drawn  from  the  cow  with  the  milk,  was  still  in  the  milk 
when  the  curd  was  set,  I  do  not  see  how  your  cheese  could  fade.  I 
am  aware  that  a  very  mild,  pleasant-tasted  cheese,  can  be  made  of 
milk  with  one-half  the  cream  taken  off.  Many  people  prefer  such 
cheese,  because  it  is  not  so  smart  as  new  milk  cheese.  But  it  must 
be  salted  sparingly  to  retain  softness,  and  in  making  such  cheese  the 
tendency  would  be  to  salt  too  lightly.  Now,  box  up  and  ship  before 
it  gets  well  cured  through,  and  you  will  in  a  few  weeks  find  it  begin- 
ning to  grow  strong.  On  the  other  hand,  if  it  be  much  over  salted, 
it  will  become  ruinously  hard,  though  it  would  be  likely  to  keep 
much  longer. 

Boys  being  the  most  numerous  branch  of  our  family,  I  had  often 
to  assist  in  all  the  departments  of  our  dairying,  and  have  officiated 
at  the  cheese  tub  in  my  mother's  absence.     Hence  what  is  here  said 
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is  not  only  from  observation  but  from  experience  in  dairying  on  a 
small  scale,  where  the  cheese  run  from  twenty  to  thirty  pounds.  Let 
it  be  understood  that  I  do  not  pretend  to  write  about  making  cheese 
on  the  factory  system  ;  but  from  analogy  I  cannot  see  why  your  May, 
June  and  July  make,  put  up  in  fifty  pound  cheeses,  should  not  keep 
at  least  a  year  and  improve  in  quality,  if  made  from  sweet /WZy  new 
milk,  salted  just  right,  neither  too  much  nor  too  little,  and  kept  till 
November  on  shelves  where  it  can  be  thoroughly  cured.  Whether 
you  will  get  enough  more  for  such  cheese  to  pay  the  extra  cost  of 
producing,  is  of  course  for  you  to  determine. 

The  animal  heat  question  was  not  very  troublesome.  Our  night's 
milk  was  strained  into  a  tub  where  it  remained  till  morning,  cooling 
only  to  the  temperature  of  the  surrounding  atmosphere.  A  cistern, 
however,  holding  about  forty  gallons  stood  near  by,  into  which  a 
never  failing  spring  discharged  its  water.  The  morning's  milk  was 
added  without  cooling. 

Lime  and  Plaster. 

Mr.  J.  D.  Hicks,  Altoona,  Blair  Co.,  Pa.— I  have  read  your  pro- 
ceedings from  time  to  time  with  a  great  deal  of  pleasure,  and  I  hope 
profit,  and  I  will  be  obliged  to  you  for  information  on  the  following 
questions : 

When  is  the  best  time  of  the  year  to  spread  lime,  and  on  what  kind 
of  land  is  it  most  beneficial,  and  how  many  bushels  would  you  advise 
to  be  used  to  the  acre  ? 

Is  plaster  any  benefit  to  land  by  being  merely  sowed  over  it  broad- 
cast with  the  hand,  and  what  is  the  real  object  of  using  plaster  at  all  ? 
I  have  seen  a  great  many  farmers  sow  it  on  their  clover  fields,  and 
never  could  see  that  it  done  any  good. 

Mr.  J.  B.  Lyman. — Lime  dissolves  best  in  cold  water.  It  should 
be  on  the  ground  when  the  winter  snows  melt,  and  at  the  time  of  tlie 
spring  rains.  If  spread  in  winter  it  interferes  with  other  farm- work 
but  little.  Lime  does  the  most  good  on  moist,  clayey  lands.  It  is  a 
substitute,  to  some  extent,  for  draining  ;  for  its  action  on  wet,  spongy 
pastures  that  incline  to  moss  is  to  make  the  surface  lighter  and  more 
porous.  It  benefits  most  soils,  but  the  action  of  lilne  on  sands  is  less 
apparent.  As  clover  is  a  lime-plant,  it  is  applied  witli  great  profit 
to  lands  just  before  seeding  down.  It  is  doubtful  whether  more  than 
fifty  bushels  to  the  acre  is  distinctly  beneficial,  though  many  farmei-s 
apply  a  hundred. 
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'  Plaster  is  as  useful  as  lime,  but  it  acts  in  a  different  way,  aud  with 
less  regularity.  A  top-dressing  of  plaster  on  clover  in  the  spring,  when 
it  is  three  or  four  inches  liigh,  has,  on  thousands  of  farms,  been  found  a 
great  help.  If  it  does  not  benefit  the  Blair  county  lands,  there  must 
be  some  peculiarity  about  them.  But  the  use  and  profit  of  sowing 
plaster  is  a  question  that  each  farmer  must  settle  for  himself  by  trial. 

Mr.  Ilicks  also  asks  tlie  folloM'ing : 

When  is  the  proper  time  to  prune  apple  trees,  and  is  the  scraping 
of  the  bark  intended  only  to  scrape  olf  the  rough  that  gathers  on  it, 
or  are  3'ou  to  go  deeper  ]  "We  have  some  apple  trees  that  are  about 
twenty-four  or  twenty-five  years  old,  and  can  get  them  to  do  no  good 
for  us.  Would  jou  recommend  tliem  to  be  cut  down,  or  can  they  be 
made  healthy  and  vigorous  again  ?  Tliey  are  all  situated  on  good 
limestone  land,  in  a  protected  jjlace,  and  the  ground  is  covered  with 
a  good  sod. 

Can  you  give  us  a  plan  or  remedy  to  make  plum  trees  fruitful  ?  For 
the  past  few  years  no  plums  of  any  account  have  been  raised  in  this 
part  of  Pennsylvania.  A  black  knot,  or  something  like  a  knot  forms 
on  the  tree,  and  spreads  over  it  until  the  tree  dies ;  sometimes  the 
tree  blossoms  nicely,  but  before  the  plums  ripen  they  all  fall  off;  the 
knots  are  most  generally  found  on  the  limbs  of  the  tree.  A  few 
years  back  we  had  plums  in  abundance,  and  now  we  cannot  get  them 
at  all.     I  hope  you  will  continue  on  in  your  good  work. 

Mr.  J.  B.  Lyman. — The  best  time  to  prune  apple  trees  is  in  the 
latter  part  of  the  winter  and  in  March.  Old  apple  trees,  on  a  tough 
pasture  sod,  that  have  been  unproductive  for  years,  and  have  a  good 
many  dead  limbs  on  them,  are  good  for  stove  wood.  Yet  a  great' 
many  such  orchards  have  been  brought  out  and  made  productive  by 
the  following  treatment :  Saw  off  the  dead  limbs  and  some  of  the 
others,  but  not  enough  to  shock  the  constitution  of  the  tree.  Do  not 
put  the  saw  to  a  vigorous  branch  that  is  over  two  inches  through. 
Plow  up  the  orchard ;  fertilize  with  yard  manure,  plaster  and  ashes. 
If  the  trees  are  too  thick,  cut  away  some  of  them.  Let  the  hogs  and 
all  the  poultry  range  freely  through  the  orchard  till  the  apples  are 
nearly  ripe.  If  a  great  many  little  apples  drop  in  July,  have  them 
buried  or  eaten  up  by  hogs.  Early  in  the  spring  is  the  best  time  to 
get  rid  of  the  worm  nests. 

For  black  knot  on  plums  we  recommend  a  pretty  bold  use  of  the 
knife,  cultivation  of  the  surface,  M'ood  ashes,  and  in  March,  at  the 
time  of  the  last  snow,  scatter  under  each  plum  tree  two  quarts  of 
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salt.     But  all  this,  while  it  may  mdkejme,  thrifty  trees,  will  not  drive 

off  the  curculio. 

Adjourned. 


March  2,  1869. 

Mr.  Natoaji  C.  Ely  in  the  chair ;  Mr.  Joun  W.  Chambers,  Secretary. 
Growing  Barley. 

Mr.  A.  G-.  Percy,  Newark,  N.  J. — As  I  tliink  Mr.  Carpenter's 
answer  to  Emmon  Walton's  inquiry  about  growing  barley  will  be 
likely  to  mislead,  I  wish  to  state  that  there  are  two  kinds  of  spring 
barley  grown  here,  called.tw©  and  four-rowed ;  the  latter  are  ripening 
ten  to  twelve  days  earlier  than  the  two-rowed  and  will  be  sure  to  be 
ripe  and  want  cutting  as  soon  as  Mediterranean  wheat,  whereas  the 
two-rowed  will  not  be  ripe  until  the  wheat  is  secured. 

There  has  been  but  little  v/inter  barley  grown  here ;  the  maltmen 
do  not  like  it ;  it  is  mostly  used  for  making  pearl  barley,  but  the  yield 
is  much  better  than  spring  barley,  when  it  does  not  winter-kill,  and 
were  I  a  Bucks  county  farmer  I  certainly  would  obtain  a  few  bushels 
and  sow  it  as  an  experiment.  It  would  be  more  valuable  for  feeding 
than  either  of  the  other  kinds,  because  it  is  from  six  to  eight  pounds 
heavier  per  bushel,  measured. 

Mr.  Henry  Ingraham,  Eockland,  Me,,  says  he  has  sowed  barliey 
for  fifty  years  ;  that  he  uses  three  bushels  to  the  acre,  and  would;  not 
advise  mixing  it  with  oats.  He  finds  it  superior  to  either  corn  or 
oats  for  fattening.  He  mows  it  when  not  fully  ripe,  ga/thers  it  like 
grass,  and  feeds  out  the  straw. 

Taming  the  Buffalo. 

Mr.  Jessie  Felt,  Greensville,  Mercer  county,  Peimsylvania. — I  beg 
to  introduce  a  subject  in  which  I  feel  intensely  interested,  and  hope 
you  will  not  consider  it  unworthy  of  investigation.  Can  the  Ameri- 
can buffalo  be  domesticated  here  and  made  useful  and  profitable  ?  I 
think  it  can,  and  in  support  of  my  opinion,  I  will  give  you  some  of 
my  little  experience.  I  have  had  a  small  stock  of  buffaloes  on  my 
farm  for  many  years,  but  owing  to  my  age  and  infirmity  I  was  under 
the  necessity  of  disposing  of  all  of  them,  which  consisted  of  full- 
blood,  half  and  three-quarter-blood  buffaloes. 

"  The  buffalo  is  a  noble  animal.  It  is  time  that  h©'  is  bold  anid^ 
determined,  yet  very  social.     It  is  his  social  dispositiion  that  causeS' 
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594  Transactions  of  the  American  Institute. 

them  to  congregate  in  such  immense  numbers  in  the  western  country. 
The  buffalo  requires  kind  treatment.  It  takes  a  great  deal  of  evi- 
dence to  make  him  believe  that  you  are  his  friend  and  not  his  enemy, 
but  when  he  believes  it  he  never  backslides.  My  buffaloes  were 
tamed  ;  they  would  come  at  my  call  with  the  speed  of  tlie  racehorse 
and  feed  out  of  my  hand.  The  buffalo  is  capable  of  enduring  the 
severest  winter  without  shelter,  but  does  better  with.  He  is  more- 
over a  profitable  animal.  The  cows  weigh  from  six  to  eight  hundred, 
I  killed  one  cow,  the  quarters  of  which  weighed  742  pounds.  The 
beef  is  better  than  any  other  beef,  and  if  it  was  as  plenty  as  any 
other  beef  it  would  sell  for  more,  owing  to  its  superiority.  The 
robes  are  valuable,  and  when  tanned  in  bark  are  worth  double  than 
when  tanned  by  the  Indian  process.  The  fur  of  the  buffalo  is  very 
useful.  It  can  be  manufactured  into  cloth,  mittens,  socks,  comfortei's, 
&c.,  and  is  finer  and  softer  than  the  finest  wool,  and  much  warmer. 
The  buffalo  will  feed  on  anything  that  other  cattle  will  eat,  and  will 
put  on  flesh  much  quicker.  They  increase  in  number  about  as  fast 
as  cattle.  I  had  one  cow  from  which  I  raised  seven  calves  in  seven 
years. 

"  The  object  for  writing  is,  that  the  subject  may  become  agitated 
until  some  man  who  is  sufficiently  able,  or  some  company  or  com- 
panies, will  engage  in  the  enterprise  and  try  to  perpetuate  the  exis- 
tence of  that  noble  animal.  I  have  no  doubt. that  if  judiciously 
managed  it  will  be  attended  with  entire  success." 

Mr.  Horace  Greeley. — The  first  question  that  the  letter  suggests  is, 
is  this  a  new  experiment  ?  I  remember  seeing  the  buffaloes  in  quite 
large  numbers  among  tame  animals  on  the  Oampagna  around  Rome. 
I  apprehend  that  the  buffalo  is  a  tame,  domesticated  animal  in  Europe, 
and  has  been.  There  must  be  thousands  of  bufiiiloes  in  Italy  among 
domesticated  animals.  I  recollect  seeing  them  there  eighteen  years 
ago.  I  used  to  eat  the  meat  on  the  plains.  It  is  a  very  dry  and  tough 
meat.  It  tastes  like  half-boiled  chips  (laughter),  and  the  biiffalo 
calves,  that  ought  to  have  been  tender,  had  the  same  dry  taste ;  it 
was  not  as  tough  as  the  full  grown  animal.  I  doubt  if  you  can  make 
the  meat  equal  to  the  domesticated  cattle.  It  does  not  produce  the 
same  juicy,  tender,  succulent  qualities  that  our  beef  does. 

Chainnan, — A  gentleman  has  been  stopping  with  me  who  says 
that  the  meat  of  the  buffalo  on  the  plains  of  Mexico  is  more  delicious 
than  any  beef  he  had  ever  tasted. 

Mr.  W.  S.  Caqjenter. — Experiments  are  being  made  in  m}^  town 
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on  a  farm  nearly  adjoiuiug  mine.  Mr.  Halliday  introduced  the 
buffalo  four  years  ago,  and  as  a  neighbor  I  should  rather  condemn 
the  experiment.  They  have  become  very  troublesome  to  the  adjoin- 
ing farmers.  It  requires  a  fence  eight  feet  high  to  keep  them  in  their 
own  fields.  There  have  been  some  crosses  made,  and,  as  remarked 
in  that  letter,  is  a  decided  improvement.  It  is  really  fine.  I  doubt 
if  they  are  available  for  the  farmer  to  work  his  land  with,  they  ai-e 
naturally  too  wild. 

How  TO  MAKE  Hot  Beds. 
Mr.  P.  T.  Quinn. — Dig  out  the  earth  from  a  pit  of  the  size  pro- 
posed and  eighteen  inches  deep.  Fill  with  horse  manure  for  six 
inches ;  this  should  be  warm  with  ferment.  Over  this  for  six  inches 
spread  manure  that  is  now  hot  with  fermentation  and  add  a  layer  of 
earth  of  an  inch  or  more.  Then  a  layer  of  heated  horse  manure,  and 
on  that  six  or  eight  inches  of  good  rich  garden  mold.  Fork  this  over 
two  or  three  times.  Fit  the  cold  frame  over  it,  the  slope  to  the  south 
Let  it  be  a  day  or  more  till  the  earth  becomes  well  warmed,  Mark 
off  the  rows  and  put  in  the  tomatoes,  lettuce,  peppers,  q^^  plants. 
Cover  at  night,  if  it  is  cold,  with  straw  matting.  Open  for  three 
hours  in  a  pleasant  day  for  ventilation,  but  be  careful  not  to  let  cold 
wind  blow  in.  The  temperature  in  a  hot  bed  should  not  be  lower 
than  seventy-five  "degrees.  If  the  plants  are  yellowish,  they  need 
more  air.  The  object  in  putting  in  the  manure  so  carefully  in  layers 
is  to  secure  a  regular  and  prolonged  warmth. 

Home  Made  Opirii. 
Mr,^.  O.  "Wilson  of  Uxbridge,  Yt,,  addressed  the  club  on.  the  advan- 
tage of  raising  our  own  poppies.  He  has  been  engaged  in  opium 
growing  for  five  years,  and  has  derived  great  profit  from  it.  He  says 
a  farmer  can  raise  from  300  to  -iOO  pounds  per  acre,  worth  in  ^  the 
drug-stores  from  $1,500  to  $3,500.  In  1867  he  planted  three-eightlis 
of  an  acre  with  poppies  and  made  IdT  pounds  of  opium,  and  sold  it 
for  nine  dollars  a  pound.  Another  year  fi'om  a  space  of  ten  paces  by 
five,  he  took  sixty-eight  dollars  worth.  He  gives  tlie  following  rules 
to  guide  those  who  wish  to  go  into  the  poppy  business. 

1,  Plant  in  rows  thirty  inches  apart,  and  drop  the  seed  eight  or  ten 
or  twelve  inches  apart,  from  three  to  six  seeds  in  a  hill ;  then  do  not 
cover  more  than  an  inch  deep, 

2,  Then  hoe  them  once  before  you  weed  them ;  the  second  time 
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lioe  them — hoe  them  close  as  possible  with  a  sharj^-cornered  hoe; 
then  weed  the  third  time  ;  joii  will  not  want  to  weed  the  fourth  time ; 
dress  over  ;  you  will  need  to  watch  a  little  for  worms. 

3.  The  next  in  order  is  to  get  ready  to  manufacture  the  crop  into 
opium.  Get  your  mill  and  press  in  good  order,  then  get  your  rat  to 
hold  the  pomace  ;  have  it  lined  with  tin  or  brass  ;  then  vour  plates 
to  dry  the  milk  on  ;  get  your  sifter  to  cleanse  in,  and  your  alcohol  to 
prepare  the  milk  to  eat  off  the  morphine  fi-om  the  pomace.  This  will 
help,  in  drying,  to  prevent  souring  and  to  give  the  odor  of  foreign 
opium. 

4.  When  you  commence  cutting  the  plant,  yon  will  see  there  are 
some  plants  that  are  more  forAvard  than  the  others.  Sort  them  out 
and  cut  them  first,  just  before  the  buds  begin  to  ripen;  you  must 
not  let  them  ripen;  the  seeds  want  to  be  full  grown;  keep  sorting 
every  day,  until  you  get  through,  so  as  to  have  them  uniform.  The 
main  thing  to  get  the  matter  riglit  is  to  put  half  a  pint  of  alcohol  to 
every  fifty  pounds  of  the  pomace ;  then  let  it  be  stirred  well  together 
before  pressing;  then  set  a  half  hour;  then  press  it.  The  alcohol 
will  cut  the  morphine  from  the  plant ;  then  the  extract  will  be  per- 
fect and  in  order ;  then  the  odor  Avill  be  like  foreign  opium. 

5.  You  will  keep  the  cheese  in  the  press  about  one-half  hour ; 
press  it  dry ;  about  as  much  time  is  enough  to  set.  Then  have  in 
the  side  of  the  setter,  two  inches  from  the  bottom  up  the  side,  put  in 
the  faucet  so  the  green  can  settle  below  the  faucet ;  then  draw  off 
and  fill  your  plates  one-half  inch  deep. 

6.  Prepare  your  rack  ancl  shelves,  three  feet  from  the  floor,  eight 
inches  apart,  one  above  another,  as  high  as  six  feet ;  have  the  shelves 
four  rows  of  ])lates  wide ;  have  them  so  you  can  get  on  both  sides 
with  3'our  pail  with  dipper  to  pour  in  the  plates,  all  set  on  the 
shelves  ready. 

7.  You  must  have  the  dry  house  or  room  a  tight,  plastered  room, 
so  that  the  heat  will  escape  only  from  one  window ;  have  that  drop 
down  about  three  or  four  inches,  so  that  the  steam  can  escape.  We 
want  no  chopping  or  jarring  about. 

8.  As  to  heat,  we  want  the  thermometer  hung  half  way  tip  the 
room  to  temper  the  heat;  you  want  the  heat  kept  up  fi-om  125  to 
150  or  160,  and  have  coarse,  hard,  dry  wood  ;  if  heat  gets  down  it 
will  sour.  The  business  pays  well,  so  keep  up  heat  night  and  day 
until  you  get  through. 

9.  As  soon  as  the  opitim  is  dry  enough  to  scrape  off"  the  plates, 
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.(don't  dry  it  so  hard  you  can't)  put  it  into  square  forms,  one 
pound  in  each  piece.  About  three  and  one-half  inches  square  will  be 
the  size  of  one  pound  of  opium. 

Mr.  Wilson  makes  two  kinds  of  opium,  one  by  cutting  gashes  in 
the  capsules,  and  gathering  the  milk  or  gum  that  exudes.  Then  he 
cuts  the  tops  of  the  plants,  saving  some  for  seed,  and  grinds  them  in 
a  mill,  and  dries  away  the  juice  on  earthen  plates.  This  gummy  or 
bogus  opium  he  mixes  with  the  true  at  the  rate  of  two  ounces  of  milk 
opium  to  fourteen  of  the  gum  opium. 

Dr.  F.  M.  Hexamer  said  that  the  poppy  can  be  cultivated  either  in 
hills  or  raised  over  the  land.  All  over  tlie  southern  part  of  Europe 
the  poppy  is  raised  broadcast.  The  way  to  manufacture  opium  can 
be  found  in  any  book  on  drugs  ;  so  he  had  his  doubts  as  to  the  advi- 
sability of  paying  $400  for  this  method.  It  is  a  very  important 
object.  Opium  is  used  in  immense  quantities  in  this  country.  It  is 
in  every  drug  store.  Laudanum  is  made  out  of  it,  morphine  comes 
from  it,  most  of  the  syrups  and  soothing  liniments  contain  it.  I 
would  advise  farmers  to  procure  seed  from  a  seed  store  and  try  it 
themselves. 

Dr.  W.  W.  Sanger. — Every  physician  knows  that  this  opium  is  a 
most  dangerous  thing  to  use.  •  I  use  it  and  others  use  it,  in  nine  cases 
out  of  ten,  without  letting  the  patients  know.  They  very  soon 
become  accustomed  to  it,  it  pleases  them ;  it  is  a  very  eas}-^  habit  to 
acquire,  but  it  is  a  desperate  one  to  get  over.  The  question  is,  will 
not  the  general  raising  of  this  drug  tend  to  make  more  opium  eaters 
among  us  ?  The  habit  of  alcoholism  is  a  desperate  one,  but  it  is  a 
perfect  heaven  beside  opium-eating.  I,  for  one,  would  say  that  the 
dearer  it  is  the  better.  I  speak  as  a  medical  man,  having  resided  ten 
years  on  Blackwell's  Island. 

Repoet  on  Marl. 

Mr.  James  A.  Whitney  then  submitted  the  following  report  on  a 
sample  of  shell  marl,  a  specimen  of  peat  or'  muck,  and  one  of  a 
whitish  clay,  all  from  western  Virginia. 

The  shell-marl  was  composed  of  shells  broken  and  worn  appar- 
ently by  attrition  and  pressure,  and  mingled  with  a  small  proportion 
of  dark  colored  grains  of  earthy  matter.  It  was  so  hard  as  to  require 
considerable  labor  in  pulverizing,  which  reduced  it  to  a  dark-gray 
powder.  Heated  with  hydro-chloric  acid,  it  effervesced  violently, 
and  gave  a  small  sediment  containing  trifling  amounts  of  alumina, 
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silica,  and  some  organic  matter.  These  were  evidently  derived  fi-om  . 
washings  from  the  surface  soil  above  the  shell  deposits.  When  tested 
under  the  blow-pipe,  and  also  with  phosphate  of  soda  in  presence  of 
ammoniacal  salts,  it  showed  an  entire  absence  of  magnesia.  With 
the  blow-pipe,  it  failed  to  give  any  indication  of  phosphoric  acid, 
but  by  a  careful  application  of  the  molybdate  of  ammonia  test,  and 
allowing  the  liquid  to  stand  for  several  hours,  a  very  slight  precipi- 
tate, the  phosphomolybdate  of  ammonia,  was  obtained.  This  is  the 
most  delicate  known  test  for  phosphoric  acid,  and  the  minuteness  of 
the  precipitate  obtained  shows  that  a  trace,  and  only  a  trace,  of 
phosphoric  acid  exists  in  the  shell-marl  of  which  we  are  speaking. 
It  may  be  mentioned  here  that  the  blow-pipe  test,  above  alluded  to, 
failed  to  show  the  presence  of  any  appreciable  portion  of  alumina. 

The  Second  Test. 
After  this  qualitative  treatment  the  material  was  subjected  to  a 
quantitative  test  for  carbonate  of  lime,  which  it  was  of  course  evi- 
dent, constituted  its  larger  portion ;  and,  inasmuch  as  the  determina- 
tion of  the  percentage  of  carbonate  of  lime  in  different  substances  is 
at  once  one  of  the  most  common  of  analytical  operations  in  agricul- 
tural chemistry,  the  details  of  the  process  may  not  be  without  interest 
to  some.  A  quantity  of  borax  was  first  vitrified  in  a  suitable  vessel, 
whiclf  had  been  previously  weighed.  After  this  the  borax  was  melted 
in  a  furnace,  and  the  whole,  after  cooling,  was  weighed.  The  difi'er- 
ence  between  the  weight  thus  ascertained  and  that  of  the  empty  vessel, 
of  course,  showed  the  weight  of  the  calcined  borax.  Meanwhile  a 
quantity  of  the  pulverized  shell-marl  had  been  dried  over  a  water- 
bath  until  it  seemed  to  lose  in  weight,  and,  after  being  cooled  under 
a  desiccator,  M'as  added  to  the  borax  in  the  dish.  The  quantity  of 
the  marl,  in  proportion  to  that  of  the  borax,  was  about  as  one  to 
four.  After  another  weighing,  to  determine  the  total  weight  of  the 
two  substances,  the  whole  apparatus  was  placed  in  a  furnace,  where 
it  was  sufl:ered  to  remain  until  the  hot  mass  became  perfectly  quiet. 
It  was  then  removed  and  cooled  and  weighed  again.  The  loss  in 
weight  while  in  the  furnace  showed  the  amount  of  carbonic  acid 
expelled  from  the  lime  by  the  action  of  the  heat.  As  carbonic  acid 
always  unites  with  lime  in  the  proportion  of  twenty-two  parts  of  the 
acid  to  twenty-eight  parts  of  lime,  a  simple  calculation  shows  the 
weight  of  the  carbonate,  which  in  the  present  instance  amounted  to 
ninety-three  and  seventy-eight  one-hundredths  per  cent. 
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Value  of  this  Marl. 
Tlie  shell-marl,  so-called,  is,  therefore,  valuable  only  as  a  source  of 
lime,  and  in  the  absence  of  other  supplies  of  lime  must  be  of  great 
worth  for  this  purpose.  In  order  to  render  the  material  more  soluble 
than  in  its  shell  condition,  it  should  be  calcined  or  reduced  to  the 
state  of  quick  or  air-slaked  lime,  and  in  this  form  may  be  used  in 
the  same  manner  as  when  derived  from  other  sources  for  any  agricul- 
tural or  other  purposes.  The  sample  of  muck  was  a  soft,  pliable 
substance,  dried  by  exposure  to  the  air,  and  having  a  brown  color,  as 
was  shown  by  the  prussiate  of  potash  test,  due  to  the  presence  of 
peroxyd  of  iron.  Its  composition  was  determined  to  be  as  follows  : 
Water,  twenty-one,  and  eighty-two  one  hundredths  per  cent ;  organic 
matter,  eighteen  and  eighteen  one  hundredths  per  cent ;  inorganic 
matter,  sixty-one  per  cent.  The  composition  of  the  muck  does  not 
indicate  any  unusual  value  in  the  material,  nor  any  other  use  for  it 
than  the  common  one  of  an  absorbent  for  liquid  manures,  or  a  com- 
ponent of  the  compost  heap,  for  which  purpose  it  should  be  as 
thoroughly  air-dried  as  possible. 

Analysis  of  Clay  Sttesoil. 
The  clay,  the  subsoil  so-called,  said  to  underlie  the  whole  area  of 
the  farm  from  which  it  came,  was  hard  and  compact,  containing 
minute  black  specks  of  an  apparently  carbonaceous  nature,  and  when 
pulverized  gave  a  buff-colored  powder.  It  gave  not  the  slightest 
trace  of  calcareous  matter,  as  it  failed  to  effervesce  with  nitric  acid. 
It  also  showed  an  entire  absence  both  of  potash  and  phosphoric  acid, 
although  carefully  tested  for  both.  It  is  simply  a  nearly  pure  silicate 
of  alumina,  and  apparently  belongs  to  that  variety  of  clay  which 
is  commonly  used  in  the  manufacture  of  yellow  earthenware,  and  is 
worth  about  three  dollars  a  ton.  This,  however,  can  only  be  satis- 
factorily ascertained  by  burning  it  in  a  potter's  kiln,  which  would 
require  from  twelve  to  fourteen  days.  All  of  which  is  respectfully 
submitted. 

Proposed  Patents  for  Kew  Seedlings. 

Mr.  A.  H.  Moore,  Berlin  Heights,  IST.  J.,  protested  against  any 
protection,  by  law,  for  seedling  growers. 

Mr.  Quinn,  of  Newark,  said  that  few  horticulturists  were  willing 
to  have  a  law  passed  for  any  special  object  like  that.  The  American 
Pomological  Society  liave  passed  a  resolution  to  Congress,  wishing 
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tliat  body  not  to  meddle  with  the  bill  the  grape  growing  society  of 
the  Lake  Shore  have  presented.  It  was  degrading  to  the  horticultu- 
rists, and  more  money  would  be  spent  in  getting  out  patents  than 
there  was  any  necessity  for. 

Mr.  Greeley  was  glad  to  hear  that  a  bill  was  presented  upon  the 
subject,  that  they  might  know  what  it  was  they  wanted. 

Mr.  A.  S.  Fuller  said  he  was  the  father  of  it.  About  a  year  ago 
a  gentleman  connected  with  the  press  came  to  him  and  he  (Mr.  F.) 
said  to  him  that  there  ought  to  be  some  head-quarters  where  they 
could  file  their  plants.  Upon  this  he  and  the  other  wrote  a  couple 
of  articles,  and  hence  the  present  agitation.  The  question  about  the 
patents  was  the  whole  thing.  His  idea  was  to  have  a  horticultural 
garden  so  that  they  might  have  their  fi'uits  described  therein  and 
recorded.  Often  old  fruits  came  up  as  new.  He  thought  they  ought 
to  have  a  botanical  garden  at  "Washington.  The  matter  then  dropped, 
and  the  chairman  read  a  letter  describing  a  piece  of  Sea  Island 
cotton  which  was  grown  near  Galvaston,  Texas.  It  was  from  Mr. 
Wm.  J.  Jones,  Professor  of  Applied  Chemistry. 

Mr.  Carpenter  offered  the  following  resolution  : 

Whereas,  By  the  death  of  Professor  Mapes  a  vacancy  has  occurred 
in  the  Professorship  of  Applied  Chemistry  in  the  American  Institute, 
and  the  Farmers'  Club  has  been  deprived  of  the  advantages  of  such 
a  professor ;  and  whereas  James  A.  Whitney  has  shown  a  great 
interest  in  the  agricultural  department  of  the  institute  by  skiUful  and 
valuable  analyses ;  therefore 

Mesolved,  That  the  Farmers'  Club  do  earnestly  recommend  that 
the  American  Institute,  at  its  next  meeting,  fill  the  aforesaid  vacancy 
by  the  appointment  of  Mr.  Whitney  as  the  Professor  of  Applied 
Chemistry,  in  the  American  Institute. 

Carried  unanimously. 

Adjourned. 


March  9,  1869. 

Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  John  "VV.  Chambers,'  Secretary. 

Crude  Potash  as  a  Manure. 

Mr.  H.  E.  Smith,  Charles  county,  Md. — The  winter,  lie  writes, 
tas  been  so  mild  and  open  that  they  have  not  made  any  wood  ashes 
worth  mentioning,  and  in  making  up  his  compost  heap  he  proposes 
to  use  potash. 
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Mr.  James  A.  Whitney. —  He  will  find  crude  potash  an 
unmanageable  substance  unless  he  dissolves  it  in  water.  Then  he 
should  mix  it  with  dry  peat.  Thus  he  will  get  a  very  lively,  active 
manure  for  grass  and  tobacco,  but  less  suited  to  grain.  If  he  adds 
a  little  salt  it  will  be  improved  as  a  drill  manure  for  potatoes." 

"Which  Geape  is  the  Best? 

Dr.  E.  Ware  Sylvester,  of  Lyons,  N.  Y.,  read  a  paper  on  the 
Concord  grape : 

An  effort  has  been  in  progress  for  years  to  discover  among  our 
native  grapes,  one  which  in  healthfulness,  hardiness  and  productive- 
ness, should  be  adapted  to  the  wants  of  the  million.  To  this  end 
the  prize  of  $100  was,  years  ago,  oU'ered  by  Horace  Greeley,  and 
other  prizes  have  since  been  awarded.  You  are  well  aware  that  tlie 
Greeley  prize  was  given  to  the  Concord.  This  brought  out  a  torrent 
of  abuse  mainly  from  those  interested  in  other  vines,  and  even  Dr. 
Greeley,  with  his  usual  kindly  feelings,  thought  it  best  to  apply  a 
Tribune  soothing  plaster  to  the  wounded  head  of  lona  island.  To 
the  base  insinuations  which  were  made  in  the  public  prints,  the  mem- 
bers of  the  Greeley  committee  made  no  reply,  and  make  none  now  ; 
they  were  willing  that  time  and  experience,  the  great  regulators  in 
agricultural  matters,  should  justify,  as  they  v/ere  sure  to  do,  the 
award  of  the  committee.  Dr.  S.  then  proceeded  to  cite  a  large, 
number  of  authorities,  statements  of  farmers,  nurserymen,  vineyardists 
and  vintners  in  all  parts  of  the  country,  showing  that  the  Concord 
grape  is  more  successful  and  gives  better  satisfaction  than  any  other. 
Some  vineyards  have  given  remarkable  crops.  Geo.  Husman,  of 
Missouri,  speaks  of  fifteen  tons  from  an  acre,  or  enough  grapes  to 
yield,  if  pressed,  2,500  gallons  of  wine.  This  is  clearly  an  exceptional 
case.  The  evidence  is  that,  as  a  rule,  the  Concord  yields  from  five 
to  eight  tons  per  acre. 

Mr.  Horace  Greeley. — As  the  prize  I  offered  has  been  directly 
alluded  to  by  Dr.  Sylvester,  I  may  say  that  with  the  award  of  that 
committee  I  had  nothing  at  all  to  do.  When  they  came  to  their 
decision  I  paid  over  the  $100.  But  the  end  I  had  in  view  was  not 
attained  by  that  investigation.  I  intended  to  stimulate  the  production 
of  new  and  better  vines,  and  hoped  some  grape  would  be  brought  out 
having  the  hardiness  and  adaptability  to  soils  and  climates  of  the 
Concord,  good  bearing  qualities,  and,  what  the  Concord  wants,  high 
and  delicate  flavor.    But  the  award  was  to  the  Concord,  and  I  could 
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never  see  what  that  man,  whoever  he  was,  did  to  deserve  his  $100. 
Tlie  Concord  was  widely  cultivated,  and  all  my  money  did  was  to 
advertise  a  grape  already  known  ;  thus  improvement  was  not  stimu- 
lated, but  rather  checked.  I  am  a  little  discouraged  by  the  result, 
and  do  not  propose  to  ofter  another  bank  note  for  a  plate  of  common 
grapes.  To  my  taste,  the  Concord  has  no  quality  superior  to  tiie  wild 
wood  grape  of  my  boyhood.  I  admit  that  it  is  hardy  and  prolific  ; 
but,  after  all,  is  it  much  of  a  fruit  ?  I  hope  others  will  take  up  this 
matter^  and  at  length  bring  out  a  grape  hardy,  productive,  adaptive 
and  liigli  flavored. 

Mr.  P.  T.  Quinn. — As  a  member  of  that  committee,  a  word  of 
explanation  may  be  in  point.  There  were  two  committees.  The 
first  decided  on  tlie  lona,  and  Dr.  Grant  claimed  the  award  as  the 
originator  of  the  lona.  But  there  was  a  protest,  a  delay,  a  change  in 
the  personnelle  of  the  committee,  and  the  feeling  with  those  who  made 
the  final  award  was  that  a  grape  like  the  lona,  known  only  to  a  few 
amateurs,  did  not  come  up  to  the  requirements  of  Mr.  Greeley,  and 
should  not  receive  the  money. 

Mr.  Horace  Greeley. — What  I  complain  of  is  the  eagerness  of  the 
committee.  I  did  not  care  if  they  waited  five  years,  and  thus  gave 
grape  culturists  a  chance  to  enter  new  varieties.  How  do  we  know 
but  Caywood's  grape,  for  instance,  the  Walter,  is  as  hardy  and  well 
suited  to  different  soils  as  the  Concord  ?  If  the  prize  were  now  open 
the  Walter  might  take  it  for  ought  I  know. 

Dr.  E.  Ware  Sylvester. — Two  years  or  more  have  elapsed  since 
that  award,  and  has  any  grape  risen  up  that  could  contest  the  palm 
with  the  Concord  ?  This  last  fall,  did  not  Concord  receive  the  silver 
cup  at  Cincinnati  for  being  the  best  wine  grape,  and  the  best  table 
grape  ? 

Mr.  A.  S.  Fuller. — While  I  agree  with  Mr.  Greeley  as  to  the  quali- 
ties of  the  Concord,  yet  I  must  say  that  he  never  put  out  $100  that 
has  done  more  good  to  the  farmers  of  this  country.  It  arrested  atten- 
tion everywhere,  and  people  began  to  buy  Concord  vines  who  never 
bought  before.  It  has  been  the  means  of  planting  a  vine  in  10,000, 
yes,  100,000  yards  and  gardens.  Of  course  we  are  not  to  rest  in  the 
Concord ;  but  it  is  so  much  better  than  no  grape,  besides  it  afibrds 
the  best  sort  of  a  step])ing-stone  to  something  superior. 

The  special  paper  of  the  day  was  then  read  by  Mr.  Josej^h  B. 
Lyman  on 
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NEW  JEESEY  GEEEIs"  SAXD. 

Tlie  belt  in  which  this  remarkable  fertilizer  is  found  is  not  wide. 
Draw  upon  the  map  a  straight  line  from  the  first  to  the  second  Ameri- 
can city.  That  line  will,  from  the  point  where  it  touches  the  shore 
of  Karitan  bay,  till  it  crosses  the  Delaware,  run  over  or  near  a  marl 
bed.  The  strip  is  somewhat  wider  on  the  jSTew  York  than  on  the 
Philadelphia  side  of  the  State,  but  on  an  average  the  width  of  country 
in  which  green  sand  is  found  is  ten  miles.  There  are  three  beds  or 
deposits  of  green  sand,  each  different  from  the  other,  and  of  a  different 
geological  history.  It  is  a  weird  and  seemingly  fabulous  story,  as 
obscurely  spelled  in  sand  hills  and  mud  banks,  in  the  margin  lines  of 
old  ocean3,/in  vast  stretches  of  subterranean  kingdoms  of  dimness  and 
silence,  once  rife  with  vegetable  and  animal  existence,  now  sunk  in 
the  perpetual  stillness  of  a  geological  grave. 

When  and  how  the  upheavals  took  place  ;  whether  the  giant  force 
was  volcanic  or  celestial ;  how  long  the  first  depression  was  in  pro- 
gress ;  when  the  down  motion  ended,  and  the  crust  slowly  swelled 
up  again  from  its  ocean  bath ;  the  intervgl  between  the  first  and  the 
second  plunge ;  and,  above  all,  the  efiect  of  these  changes  on  the 
vegetable  and  breathing  life  which  had  sprung  into  existence  during 
the  upheaval ;  all  these  are  nuts  for  the  hammer  of  the  geologist, 
and  themes  for  poets'  visions.  For  us,  as  students  of  agricultural 
science,  it  is  enough  to  know  that  by  three  dips  of  the  mainland 
beneath  tide-water  line  there  liave  been  made  three  banks  or  beds  of 
green  sand.  These  beds  are  all  neai'  the  surface  in  all  parts  of  the 
strip  which  I  have  indicated,  so  near  that  the  streams  which  run  east 
and  southeast  into  the  ocean,  or  west  into  the  Delaware,  cut  these 
beds,  and  show  green  sand  often  for  many  miles  along  their  banks. 
In  studying  these  formations,  I  have  found  three  modes  of  inquiry 
pertinent :  First,  in  visiting  a  marl  pit  or  digging,  what  results  do 
ordinary  observation  yield  us  ?  We  see  that  in  many  places  near  the 
creek  a  bank  of  gravel  and  loam  from  three  to  nine  feet  thick  is  removed 
when  the  marl  bed  is  stripped.  The  upper  layer  is,  in  most  cases,  of 
the  color  of  chocolate  cake ;  this  crust  or  strip  is  seldom  over  four 
feet  thick,  and  is  called  copperas,  or  poisonous  marl,  or  rotten  stone. 
It  has  so  much  copperas  in  it  that,  spread  on  the  surface  of  a  field,  it 
will  kill  vegetation.  But  this  can  be  taken  out  by  mixing  it  with 
quick-lime.  Then  comes  the  bed  of  true  or  i)ure  marl.  The  spaders 
cut  it  with  long,  spoon-shaped  spits.  It  is  so  firmly  bedded  that,  carrying 
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the  spade  down  into  it,  requires  a  vigorous  and  steady  push,  and 
reminds  one  of  pressing  a  thin-bladed  knife  into  a  new-made 
cheese.  It  comes  up  in  chunks  or  cakes,  retaining,  for  some 
time,  the  shape  of  the  spade  that  cut  its  way,  foot  by  foot,  into  the 
deposit.  But  a  few  weeks  exposure  reduces  the  pile  to  a  grayish 
green  color,  friable,  crushing  between  the  fingers,  and  showing  a  tine 
olive  reen,  sand-like  substance.  Rub  a  pinch  of  it  for  a  short  time 
in  tlie  palm,  till  warmth  and  friction  have  driven  off  most  of  the 
moisture,  and  you  have  a  light  green  powder  and  a  dark  green  col- 
lection of  roundish  grains,  not  sand,  not  clay,  having  no  angular  or 
fractured  edges  or  points.  These  we  call  the  gunpowder  grains,  and 
they  are  the  peculiar  thing  in  Jersey  marl.  '  Let  us  scrutinize  them. 
First,  after  rubbing  them  dry,  as  I  have  described,  lay >  them  on 
smooth  paper,  and  apply  a  clear  glass  that  will  make  this  sand,  as  it 
appears  to  thi  unassisted  eye,  look  as  large  as  onion  seed,  the  largest 
of  them  not  smaller  than  small  peas.  What  do  we  see  in  such  a 
field?  It  Is  no  longer  sand,  but  a  group  of  rounded  forms,  not 
spherical,  but  with  lobes  or  swellings,  like  those  on  an  irregularly 
grown  tomato ;  between  these  lobes  are  little  furrows  filled  with  a 
fine  pale  green  powder.  The  grains  are  of  a  dark  olive-green  hue, 
and  the  crust  that  walls  in  these  grains  is  quite  firm.  But  press  upon 
one  of  them  with  a  pin  head  or  the  tip  of  a  knife  blade,  and  it 
breaks  down  with  a  brittle  crash  and  falls  into  irregular  fragments  of 
a  pale-greeii  color.  Put  these  fragments  under  a  higher  power,  and 
the  microscope  gives  us  only  negative  testimony.  The  molecule  of 
green  sand  crushed  gives  no  regular  form,  no  suggestion  of  a  cube, 
or  a  prism,  or  a  pyramid  ;  no  convolution  or  whorl,  as  though  it 
might  be  the  fragment  of  a  minute  shell ;  nothing  of  all  this,  but 
simply  .an  irregular  particle,  which  by  slight  pressure  falls  into 
smaller  but  still  shapeless  atoms.  There  is  no  hint  or  vistage  of 
either  a  crystalline  or  an  organic  law  under  which  it  was  formed. 

Suppose  now,  having  found  out  all  that  the  eye  alone  or  aided  by 
lenses,  can  testify,  we  set  up  a  nicer  scrutiny,  and  call  in  the  aid  of 
alembics,  retorts,  and  reagents.  What  will  chemistry  reveal  ?  New 
Jersey  marl,  or  green  sand,  has  been  analyzed  many  times  in  different 
laboratories  of  the  country  and  in  Europe,  with  results  that  closely 
correspond.  All  the  analysts  find  potash,  all  find  phosphoric  acid, 
all  find  lime  generally,  as  a  carbonate,  and  abstracting  these  sub- 
stances that  have  fertilizing  value,  the  bulk  of  green  sand  is  made  up 
of  clay,  sand,  and  iron. 
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Mixed  as  such  deposits  must  be  witli  clay  and  sand  in  degi'ees  that 
change  with  each  locahty,  these  constituents  vary ;  but  in  many  beds 
the  admixture  of  the  clay  and  sand  among  the  gunpowder  grains  is 
very  small,  that  is  to  say,  it  is  possible  for  the  Jersey  farmer  to  get  at 
from  two  to  eight  cents  a  bushel,  a  marl  that  is  nothing  else  than  a 
mass  of  these  dark  olive  green  gunpowder  grains.  Kow  omitting 
fractions,  what  does  the  farmer  buy  when  he  pays  out  money  for  this 
curious  green  earth  ?  In  a  bushel  weighing  eighty  pounds  he  gets  of 
potash  soda  about  five  pounds,  of  phosphoric  acid  about  three  pounds. 
In  100  jDounds  seventy -live  are  clay,  sand  and  iron,  ten  are  substances 
of  great  value  in  agriculture,  and  fifteen  are  water  and  salts  or  acids 
of  little  value,  as  magnesia.  In  pure  green  sand  the  quantity  of  lime 
is  small,  often  not  much  over  a  pound  in  a  bushel.  But  green  sand 
is  often  found  mixed  with  crumbling  sea-shells.  This  shell  marl  is 
rich  carbonate  of  lime. 

How  TO  USE  Marl. 

Suppose  the  farmer  has  a  pile  of  this  fertilizer  in  his  yard,  how  is 
he  to  get  the  most  benefit  from  it  ?  Suppose  there  are  200  tons,  an 
ample  top-dressing  for  a  ten  acre  lot.  In  that  200  tons  there  are 
20,000  pounds  of  a  valuable  alkali,  and  12,000  pounds  of  an  acid  still 
more  precious.  But  they  are  both  locked  up  in  these  little,  round- 
ish, olive-green  granules,  which,  un crushed  or  undissolved,  will  do 
vegetation  no  more  good  than  so  much  mustard  seed  shot ;  for  be  it 
ever  remembered,  that  roots  and  rootlets  drink  water,  and  water  only. 
If  you  would  convey  the  acids  and  alkalies  of  manure,  or  of  a  rich 
soil,  into  your  crop,  you  can  do  it  only  by  dissolving  them  in  water. 
The  more  dissolved  potash,  soda  lime,  and  phosphate  of  lime  and 
silica  you  can  get  a  plant  to  take  up,  the  faster  it  will  grow.  The 
chief  complaint  against  marl  is  that  it  is  not  a  prompt  fertilizer  ;  it 
does  not  show  as  much  the  first  year  as  it  does  the  second,  and  on 
sandy  soils  its  efiects  are  cpiite  tardy. 

It  is  clear  that  we  should  do  something  to  it  to  break  down  that 
granular  structure  and  release  the  powder  within,  so  that  water  can 
promptly  dissolve  it.  The  moisture  and  heat  of  the  dung  heap  will 
do  it.  Sulphuric  acid  will  do  it.  So  will  quick-lime  ;  so  would  other 
acids,  such  as  the  malic  acid  in  apple  pomace,  and  the  woody  acids 
found  in  peat  and  swamp  muck.  Hence  we  recommend  to  farmers 
to  compost  their  marl  with  moist  and  sour  substances.  But  when 
green  sand  is  spread  on  grass,  there  is  a  moist  and  sub-acid  quality  in 
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the  surface  that  comes  in  tlie. decay  of  old  blades,  and  the  tongh  mat 
of  roots  holds  the  little  granules  to  the  surface,  \vhcre  the  elements 
can  act  on  them.  For  this  reason  green  sand  is  generally  found  to  act 
most  promptly  on  grass  lands.  When  applied  to  sandy  soils,  where 
there  is  not  much  vegetable  matter  to  act  upon  it,  marl  is  partly 
losit  by  being  mixed  with  the  deep  sand,  where  it  finds  nothing  to  dis- 
solve it.  By  numerous  inquiries  among  the  observant  farmers  of 
middle  Jersey,  I  have  found  that  experience  on  this  point  proves  the 
conclusions  to  which  microscopical  study  had  led  me.  It  acts  quick- 
est on  sod,  especially  a  moist  sod.  In  fertilizing  sand,  it  is  not  used 
as  the  first  application,  for  it  would  find  no  profitable  company,  but 
after  such  lands  have  been  limed  or  dressed  with  muck,  or  had  a  lush 
growth  of  rye  or  clover  turned  under,  green  sand  comes  in  as  a  very 
useful  agent  to  heighten  fertility. 

There  is  one  crop  that  is  an  exception  to  this  general  rule,  and  that 
is  the  potato.  There  is  more  profit  in  using  marl  on  potatoes  than  on 
any  other  crop.  I  have  sometimes  been  asked  to  explain  this,  and 
the  answer  is  that  the  potato  wants  two  or  three  things  that  other 
plants  do  not  want,  and  wliich  green  sand  furnishes.  Green  sand  yields 
some  magnesia,  a  little  sulphuric  acid,  and  plenty  of  oxyd  of  iron ; 
all  these,  and  especially  the  latter,  are  beneficial  to  the  potato.  So 
important  is  iron,  that  some  months  ago  I  remember  a  thoughtful 
farmer  sent  the  club  a  long  communication  showing  that  iron  would 
stop  the  rot.  Certain  it  is  that  potatoes  grown  with  green  sand  are 
smoother,  fairer,  and  healthier  than  others,  and  the  marl-using  farmers 
have  been  very  little  troubled  with  the  rot.  May  I  not  then  earnestly 
recommend  to  all  farmers  living  within  100  miles  of  the  marl-beds  to 
buy  green  sand  enough  to  j)ut  some  in  the  hill  witli  those  choice  new 
varieties  of  the  potato  that  have  not  as  yet  become  diseased.  For 
its  potash,  green  sand  is  worth  as  much  as  leached  ashes ;  the 
phosphoric  acid  makes  it  useful  for  grain  and  the  protoxyd  of  iron 
gives  it  peculiar  value  as  a  preventive  of  rot  in  the  potato. 

On  lands  that  are  already  ricli  marl  will  not  prove  so  potent  as 
Bome  concentrated  ammonial,  that  is,  rank  smelling  stufi'.  For  instance, 
a  sagacious  old  farmer  in  Salem  county  told  me  that  some  believed 
twenty  years  ago,  when  they  first  began  to  cart  marl,  that  it  would 
enable  them  to  get  100  bushels  of  shelled  corn  from  an  acre.  "  I 
told  them,"  said  he,  "  it  would  never  get  uj)  higher  than  seventy-five, 
and  it  hasn't  and  it  won't."  But  for  lifting  up  worn  land  from  pro- 
ducing a  power  of  twenty-five  bushels  to  a  power  of  sixty  and  seventy 


Proceedings  of  the  Farmer^  Club.  607 

bushels  of  shelled  corn  per  acre,  its  effects  are  marvelous.  Before 
it  began  to  be  used  all  tliat  part  of  Jersey  was  a  forlorn  and  hopeless 
region.  Ten  acres. of  it  would  give  a  little  rail  pen  half  full  of  nub- 
bins. Now  there  is  many  a  farmer  who  thinks  the  season  or  the  tillage 
has  been  bad  if  he  does  not  pick  150  bushels  of  ears  from  each  acre 
of  his  Held.  Land  that  then  was  worth  fifteen  dollars,  twenty-five 
dollars,  and,  at  the  highest,  thirty  dollars,  cannot  now  be  had  at  $150 
per  acre.  Marl  has  wrought  the  change.  Farms  that  hardly  carried 
ten  hogs  and  six  bullocks,  now  turn  off  forty  fat  hogs  and  fifty 
beeves. 

A    CoNJECTtJEE. 

What  is  marl?  Chemistiw  can  tell  us  what  are  its  constituents. 
The  farmer  tells  us  what  it  does  to  his  crops.  The  geologist  tells  us 
sometliing  of  its  tilluric  history.  But  is  it  of  animal  or  vegetable 
origin  ?  Is  it  the  detritus  of  rocks,  and  if  so  wliat  rocks  and  how 
were  tliey  thus  strangely  worn  ?  As  a  general  rule  the  aptest  food 
of  plants  is  the  refuse  of  the  food  of  animals  or  the  decay  of  the 
bodies  of  animals.  Nature  moves  in  a  great  and  most  admirable  cycle. 
Substances  vile  and  refused  of  man,  the  offscouring  and  the  excreta 
are  taken  up  by  vegetable  life,  and,  by  the  kindly  and  subtle  alchemy 
of  life  forces  in  the  earth,  wronght  over  into  blade  and  flower  and  ear. 

I  do  not  believe  New  Jersey  green  sand  is  an  exception  to  this  law 
of  nature.  These  little  globules  are,  in  my  opinion,  the  excrements 
of  sea  worms.  The  waters  in  which  they  lived  and  worked  were 
warm  and  still.  They  were  a  low  order  of  animals,  as  dull,  perhaps, 
as  earth-Y/orms,  and  probably  as  blindly  industrious.  They  worked 
like  the  coral  insect.  They  have  perished  long  ago,  like  the  birds 
that  made  the  guano  beds ;  but  here  are  their  remains,  a  perpetual 
treasure  of  fertility  for  higher  races. 

The  relation  of  these  beds  to  the  region  in  which  they  are  located 
is  worth  our  consideration.  All  the  region  on  the  southward  to  the 
sea  coast  and  Delaware  bay  is  defective  in  those  elements  which  the 
marl  can  supply.  By  reason  of  its  natural  sandiness  and  the  fires 
which  for  generations  have  swept  through  its  pine  forests,  the  earth 
has  been  robbed  of  potash  and  phosphate,  and  the  whole  lace  of  the 
country,  though  almost  within  sound  of  the  fire  bells  of  two  great 
cities,  has  been,  till  within  half  a  score  of  years,  a  forest  primeval. 
Now,  railroads  are  piercing  the  pine  and  oak  thickets  in  every  direc- 
tion, and  long  trains  of  cars,  loaded  by  steam  and  drawn  by  steam, 
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are  doing  what  the  Creator  abstained  from  doing,  they  are  mixing 
the  latent  with  the  sui-tace  elements  and  creating  a  valuable  soil. 

This  great  enterprise  of  agricultural  creation  has  just  begun.  Our 
children  will  live  to  see  the  steam  car  and  the  steam  marl-shovel 
cooperating  till  all  that  tertiary  plain  shall  bloom  with  the  crimson 
of  flowers  and  fruit,  and  rustle  with  the  music  of  ripened  grain. 

Before  closing  this  paper,  will  j^ou  bear  with  me  a  few  moments, 
gentlemen,  if  we  lift  up  our  eyes  from  these  details,  and  speak  a  few 
words  of  wider  import.  Deep  are  the  secrets  of  human  history  ; 
deeper  far  the  inscrutable  mysteries  of  geological  lore.  Palmyra  was 
sunk  in  sand,  Pompeii  overwhelmed  with  ashes,  the  cities  of  the  plain 
were  deluged  with  fire  ;  but  in  these  cool,  green  banks  of  manure, 
that  reach  from  bay  to  bay  across  a  commonwealth,  are  records  of 
a  submergence  far  more  ancient,  involving  not  an  island,  nor  a  city, 
but  all  the  broad  margin  of  a  far  stretching  continent.  "Why  this 
long  plunge  beneath  the  brine  ?  What  life  of  plants,  or  beasts,  or 
fishes  was  thus  quenched  ?  He  knows  who  made  the  world.  But 
musing  on  these  titanic  hieroglyphs  of  the  rock  and  of  the  mud,  can 
we  not  catch  gleams  of  a  celestial  husbandry ;  of  a  foresight  that  had 
been  vigilant  for  human  weal  ages  before  the  fig-leaves  lolled  in  the 
perfumed  air  of  the  first  garden.  Long  lapses  there  were  of  carboni- 
ferous life,  whose  sole  utility,  so  far  as  we  know,  was  to  garner  up 
heat  and  force  in  continental  coarl  vaults.  Later  epochs  there  were  of 
swarming  sea  life  and  mud  life;  waters  lashed  with  armies  of  sharks, 
vast  banks  of  mussels,  leagues  and  leagues  of  mud-worms  and  shell- 
fish. Then  all  this  existence,  the  active  and  the  sluggish  alike,  was 
entombed.  Old  nature,  wiser  and  more  cunning  than-  Egyptian 
priests,  sunk  these  mummied  forms  of  her  dead  children  beneath  the 
ocean  beds,  and  piled  banks  of  sand  over  them,  but  not  that  they 
might  remain  ever  more  sequestered  from  human  scrutiny,  not  to 
sleep  in  an  unending  night.  These  marl-pits  are  our  granaries. 
Here  are  our  treasure  vaults.  Hence  may  exhume,  not  trinkets,  not 
a  shining  nugget,  not  a  glancing  stone,  but  elements  that  shall  pile 
our  corn-cribs,  that  may  stall-feed  our  oxen,  and  deck  our  tables  with 
the  wheaten  loaves. 

These  buried  fertilizers  are  not  confined  to  New  Jersey.  They  are 
found  beneath  the  tide  counties  of  Maryland,  Virghiia  and  the  Caro- 
linas.  In  Charleston,  the  great  beds  of  phosphate  that  more  effectually 
than  any  civil  change  may  revolutionize  the  tillage  of  exhausted 
plantations,  are  of  like  origin,  and  have  a  similar  geological  history. 
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Doubtless  the  Creator  meant  more  than  hits  the  sense  wlien  beneath 
the  arch  of  the  first  rainbow  he  told  the  patriarch  never  again  should 
the  animated  tribes  perish  by  a  general  flood.  That  dispensation  of 
earthquakes  and  floods  was  necessary.  By  it  the  Creator  has  made 
the  earth  one  vast  cellarage  ;  in  its  immeasurable  vaults  are  held  in 
store  all  that  humanity  needs  for  coming  ages.  Here  are  the  exhaust- 
less  sources  of  warmth  and  power.  Here  are  the  sunken  floors  of  old 
oceans,  with  all  their  long  cumulated  remains  of  animal  life  and 
animal  death.  By  these  tokens  the  Grreat  Planter  has  taught  the 
race  that  tillage  need  never  exhaust  a  surface.  Thus  hath  He  pro- 
vided for  methods  sounder,  wiser  than  those  we  practice  in  that 
magnificent  agriculture  by  whicli  the  coming  races  areata  be  clothed 
and  fed. 

"When  and  Where  to  Plow  Deep. 

Mr.  J.  F.  "Wolfinger,  Milton,  Penn. — The  time  for  plowing  our 
grounds  for  oats,  corn  and  other  crops  is  now  near  at  hand;  but 
whether  we  should  plow  deep  or  shallow  is  the  question  asked  by 
many.  Some  lands  are  improved  while  others  are  made  worse  by 
deep  plowing,  and  hence  many  farmers,  after  all  that  has  been  said 
upon  this  subject,  both  jwo  and  con,  are  still  in  doubt  as  to  whether 
they  should  plow  their  own  grounds  any  deeper  than  they  have  been 
doing.  And  now,  to  remove,  so  far  as  I  can,  "the  perplexing  mist" 
that  hangs  around  this  ""vexed  question,"  I  send  you  the  following 
practical  information  derived  from  those  who  have  tried  deep  plowing 
upon  various  soils  : 

About  twenty  years  ago,  the  commissioner  of  our  United  States 
Patent  Office  was  desirous  of  obtaining  trustworthy  information  in 
regard  to  tlie  subject  of  deep  plowing  and  its  effects  upon  our  soils. 
and  crops ;  and  to  obtain  that  information  he  sent  out,  all  over  our 
land,  a  printed  "Circular,"  containing,  among  other  important  agri- 
cultural questions,  this  one,  to  wit:  "How  deep  do  you  plow  your 
ground  for  corn,  wheat,  &c.  ?"  The  following  are  the  best  answers 
to  the  question  received  from  farmers  residing  in  seventeen  of  our 
different  States.  The  agricultural  reports  here  referred  to  are  those 
of  our  United  States  Patent  Office  for  the  years  named.  So  read 
with  care  now  what  our  deep  plowing  farmers  say  in  regard  to  deep 
plowing : 

1.  Maine. — G.  "W".  Guptill,  of  York  county,  says  :  Farms  tliat  Lave 
been  long  cultivated  are  being  exhausted  of  many  mineral  manures^, 
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such  as  phosphates,  alkalies,  &c.,  essential  to  a  fertile  soil.  Tliese 
manures  will  have  to  be  supplied,  or  else  a  sterile  soil  will  he  the 
result.  It  is  well  known  to  men  of  science  that  they  can  be  measu- 
rably supplied  from  the  soil  itself  by  deeper  tillage  with  the  svhffoil 
plow,  I  was  induced  to  make  trial  of  it,  and  I  would  no  more  think 
of  dispensing  with  its  use  than  I  would  with  the  surface  plow.  {Ag. 
Jiep,  1851,  j9,  141.) 

2.  Vermont. — H.  "W.  Lester,  of  Butland  county,  says :  Many  now 
plow  deep  and  give  thorough  culture,  and  begin  to  understand  tliat 
the  greatest  support  on  which  they  can  depend  is  their  manure.  Men 
who  make  and  apply  much  manure  to  their  soils  plow  deeper  and 
deeper,  and  give  thorough  culture,  are  generally  rewarded  by  their 
crops,  by  the  increase  of  the  value  of  their  lands,  and  by  the  addi- 
tional means  to  make  the  soil  still  richer,  while  those  who  adopt  the 
shallow  plowing,  half  cultivating  and  half  or  less  manuring,  slovenly 
skimming  operation  are  growing  poorer,  their  crops  and  the  value  of 
tlieir  lands  decreasing,  and  they  are  ready  to  say  it  is  hard  times,  a 
hard  life,  and  poor  business  to  farm  it,  when  at  least  they  are  merely 
apologies  for  husbandmen.     [Ag.  Rej).  1852,^.  134.) 

3.  Massachusetts. — Morrill  Allen,  of  Plymouth  county,  says  :  The 
improvements  consist  chiefly  in  the  more  judicious  application  of 
manure  and  more  efi^'ective  tillage.  The  surface  soil  only  is  now 
moved  among  the  Indian  corn  plants,  deep  plowing  avoided  as 
injurious.  {Ag.  Hej).  1848,  p.  359.)  Leonard  Stone,  of  Middlesex 
county,  says :  In  cultivating  my  land  my  practice  is  to  plow  as  deep 
as  the  ground  will  admit,  gradually  increasing  the  depth  until  my 
largest  grass  plow  will  seldom  reach  the  subsoil.  Except  when  rocks 
prevent  it  I  consider  deep  plo%ving  of  the  utmost  importance,  and 
almost  any  lands  that  are  under  cultivation,  except  rocky  and  clay, 
may  be  deepened  by  gradually  turning  small  portions  of  the  subsoil 
to  the  surface  to  be  converted  by  the  sun,  air,  and  frost  to  productive 
loam.  {Ag.  Rep.  1848,  ])■  363-4.)  William  Bacon,  of  Berkshire 
county,  says :  Deeper  plowing,  bringing  up  soil  to  the  influence  of 
the  sun  and  air,  which  has  long  been  excluded  from  them,  is  gaining 
ground,  and  better  harvests  tell  the  story  of  its  virtue.  {Ag.  Rep. 
1849,^.90.)  In  a  later  report  he  says  :  The  importance  of  deep 
plowing  is  now  better  understood  than  formerly,  and  farmers  are 
practicing  accordingly.  {Ag.  Rep,  1850,  j?.  307.)  And  still  later  he 
says :  Deep  and  thorough  tillage  are  among  the  best  preventives  of 
loss  from  lack  of  rain.    "The  deeper  the  soil  and  the  finer  it  is  pul- 
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verized  the  more  readily  and  efficiently  it  will  imbibe  moisture  from 
the  earth  beneath  and  from  the  atmosphere,  which  is  often  buried 
■when  the  clouds  give  no  rain.  Equal  benefits  result  from  lands  eo 
tilled  in  times  of  heavy  rains.  It  is  a  known  fact  that  deep  soils 
soonest  relieve  themselves  of  superfluous  moisture,  hence  we  may 
conclude  that  they  are  best  for  preserving  a  uniform  degree  of 
humidity.  Can  it  be  wondered  then  that  the  advantages  of  deep 
plowing  or  of  subsoiling  are  yearly  gaining  more  favor  wherever 
their  benefits  have  been  tested  ?     {Ag.  Rep.  1852,^.  152.) 

4.  New  yor^.— Charles  Lee,  of  Yates  county,  says :  Deeper  plow- 
ing and  more  thorougli  tillao-e  are  graduallv  on  the  advance  in  west- 
ern  Kew  Tork,  taking  it  as  a  district.  {,A.g.  Rep.  1849,  p.  104.) 
Da\dd  McVean,  of  Monroe  count}-,  says :  When  the  oak  openings 
were  first  broken  up,  it  was  not  found  advisable  to  plow  very  deep, 
or  not  more  so  than  was  necessary  to  get  under  the  roots  of  grass 
and  brush,  which  was  about  four  inches.  But,  as  the  land  became 
exhausted  at,  the  surface  from  continued  cultivation,  it  has  been 
found  necessary  to  deepen  the  furrow  gradually  to  seven  or  eight 
inches,  and  even  to  ten  inches.  '  And  as  the  lime  and  salts  become 
exhausted  on  the  surface,  a  supply  is  sought  in  the  subsoil  for  the 
wants  of  the  crops.     {Ag.  Rep.  1850,  p.  470.) 

5.  Pennsylvania. — William  G.  Waring,  of  Centre  county,  says : 
Our  most  successful  farmers  now  plow  from  six  to  eight  inches  deep ; 
but  many  are  discouraged  from  deep  plowing  both  by  the  heavy 
texture  of  that  soil  and  the  bad  results  which  usually  follow  from 
bringing  up  a  thick  layer  of  clay  at  once.  The  subsoil  plow  has 
scarcely  been  introduced.  It  would  seem  useful  in  breaking  up  the 
subsoil  and  preparing  it  for  the  surface.  If  brought  to  the  surface 
raw  and  fresh  it  bakes,  and,  becoming  impervious  to  air,  the  plants 
growing  in  it  perish.  {Ag.  Rep.  1851,  p.  241.)  Dr.  Joseph  Hen- 
derson, of  Miiflin  county,  says :  A  clover  sod  is  turned  down  for 
wheat  in  April  or  May,  with  a  three-horse  plow,  as  deep  as  it  can  be 
well  laid  over.  {Ag.  Rep.  1851,  ^:».  245.)  David  Mumma,  of  Dau- 
phin county,  says:  All  good  farmers  prefer  plowing  as  deep  as  they 
can  without  turning  up  the  subsoil.  The  average  depth  is  about 
eight  inches.     {Ag.  Repj.  1851,  j9.  254.) 

6.  Ohio. — Benjamin  Summers,  of  Erie  county,  says  :  Deep  ploAving 
is  found  beneficial,  as  the  subsoil  is  generally  composed  of  all  the 
materials  for  promoting  the  growth  of  vegetation,  and  only  needs 
exposing  to  the  action  of  the  elements  to  fit  it  for  that  purpose. 
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{Ag.  Bep.^  1850,  f.  371.)  And  in  a  later  report  lie  says  :  Very  deep 
plowing  and  snbsoiling  have  not  been  practiced  to  much  extent, 
though,  when  done,  the  results  I  believe  have  been  satisfactory.  {Ag. 
Jiep.lS52,p.  246.)  James  L.  Cox,  of  Muskingum  county,  says: 
Many  ftmners  are  using  the  subsoil  plow,  and  nowhere  do  they  tell 
better  than  in  our  clay  wheat  land  hills.  First,  they  stir  the  gi'ound 
deep,  that  in  a  heavy  rain  it  may  be  prepared  to  retain  the  water,  and 
thus  prevent  its  washing  the  soil,  or  forming  gullies.  {Ag.  Hep.  1851, 
p.  400.) 

7.  Indiana.— ls'Aa.c  Kinley,  of  Henry  county,  says  :  Deep  plowing 
is  becoming  much  more  common,  the  effect  of  which  is  abundantly 
evident  in  the  increase  of  crops.  {Ag.  Hep.  1851,  j!>.  429.)  W.  W. 
Bunnell,  of  Wayne  county,  says ;  Some  experiments  this  season  in 
deep  plowing  more  than  double  repay  tlie  labor,  both  for  com  and 
wheat.  As  attention  is  paid  to  better  modes  of  preparing  the  ground, 
the  crop  is  increasing.  {Ag.  Rep.  1851,  jj.  430.)  S.  S.  Boyd,  of  the 
same  county,  says :  Our  corn  ground  is  not  generally  plowed  more 
than  six  inches  deep,  but  I  am  sati.'rfied  that  deeper  plowing  would 
well  pay  for  the  extra  labor  from  some  experiments  which  have  been 
made  in  the  vicinity.   {Ag.  Bep.  1852,^).  309.) 

8.  Illinois. — Samuel  Colcord,  of  Bond  county,  says  :  There  are 
farmers  wdio  have  planted  coni  on  the  same  ground  ever  since  they 
commenced  farming,  say  for  twenty-five  years,  witliout  changing  their 
seed  or  plowing  deeper  than  at  first,  still  there  are  some  who  are  bold 
enough  to  differ  from  tliem,  and  who,  after  their  grounds  have  become 
a  little  worn,  venture  to  let  their  plow  in  to  the  depth  of  from  six  to 
ten  inches,  and  thus,  without  manure,  obtain  double  the  crop  of  their 
old-fashioned  neighbors.  {Ag.  Bep,  1850,  j9.  198.) 

9.  Michigan. — W.  T.  Howell,  of  Hillsdale  county,  says :  "NYhen 
the  land  becomes  impoverished  by  a  succession  of  crops,  bad  hus- 
bandr}",  or  any  cause,  this  simjde  method  of  plowing  deeper  or  sub- 
soil plowing  is  all  that  is  necessary  to  restore  it,  and  this  only  when 
the  farmer  neglects  rotation  of  cro|)s,  clover  and  plaster,  or  refuses  to 
return  to  the  land,  in  numure,  the  crops  which  he  has  taken  from  it. 
{Ag.  Bep.  1847,^.  404).  Chester  Hunt,  of  the  same  county,  says: 
Instead  of  plowing  six  or  seven  inches  deep,  as  we  were  wont  to  do, 
while  our  farms  were  new,  many  are  setting  the  plow  ten  inches  deep, 
and,  bv  bringing  the  latent  ]>ropertie3  of  the  sul)S()il  into  action,  our 
crops  are  increased.  {Ag.  Bep.  1852,^.  275.)  Linus  Cone,  of  Oak- 
land county,  says :  Fourteen  years  since  I  commenced  an  entirely 
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new  system  of  putting  in  wheat  by  plowing  twice  the  usual  depth, 
say  ten  or  twelve  inches,  and  manuring  with  green  crop  (clover) 
where  the  soil  was  exhausted,  I  increased  the  seed  to  two  bushels 
per  acre,  and  by  thorough  draining  and  top-dressing  with  plaster  in 
the  spring,  I  doubled  the  yield  per  acre,  and  rendered  the  crop  sure. 
The  highest  average  since  then  has  been  forty-three  bushels,  and  the 
lowest  twenty-three  and  a  half  bushels  to  the  acrjs,  making  a  general 
average  for  the  whole  of  over  thirty  bushels,  {Ag.  Itej).  1849,^^.  20i.) 

10.  JVew  Jersey. — James  Campbell,  of  Somerset  county,  says :  In 
the  same  field  I  had  some  fifteen  acres  of  corn ;  which  corn-ground 
was  plowed  and  subsoiled  twenty -two  inches  deep  four  years  ago,  and 
two  lands  left  which  were  not  subsoiled,  but  in  all  other  repects 
treated  precisely  alike,  and  the  land  was  all  as  nearly  alike  as  possible 
as  to  cpality ;  and  we  had  no  rains  the  past  summer  to  wet  the  ground, 
plow  deep  until  the  25tli  of  August ;  but  the  subsoiled  land  stood 
the  drouth  so  that  the  corn  scarcely  twisted,  while  the  portion  which 
was  not  subsoiled  was  nearly  all  dried  up,  My  land  is  a  sandy  loam. 
{Ag.  Rep.  1852,  p.  169,) 

11.  Maryland. — F,  C.  Clapper,  of  Montgomery  county,  says :  In 
turning  under  each  successive  crop  of  clover  the  depth  of  the  furrows 
was  increased  an  inch  or  two ;  thus  when  two  crops  have  been  tmnied 
imder,  the  average  ha-s  reached  eight  inches,  and  in  some  of  the 
valleys  has  extended  to  ten  and  twelve  inches.  Hovv'  much  deeper  it 
may  be  found  advantageous  to  plow  remains  to  be  proved,  but  I 
believe  that  when  clover  and  other  fertilizing  substances  are  turned 
under,  just  as  deep  as  is  plowed,  so  deep  will  be  the  soil,  and  no 
deeper ;  and,  therefore,  the  greater  the  depth  the  greater  the  fertility, 
and  the  greater  the  probability  of  an  increased  crop. 

12.  Virginia. — Anderson  "Wade,  of  Henry  coimty,  says :  In 
relation  to  plowing,  by  tar  the  most  important  work  on  the  farm,  I 
will  observe  that  every  year's  experience  has  convinced  me  more  and 
more  of  the  great  advantage  of  plowing  dee^).  While  I  would  by  no 
means  depreciate  the  utility  of  the  various  manures  or  other  means 
of  fertilizing  the  soil,  yet  for  this  purpose  alone  ''  deep  plowing  "  is 
invaluable,  J^ot  only  by  this  means  are  larger  quantities  of  the  soil 
exposed  to  the  fertilizing  action  of  the  atmosphere,  rains,  dews,  or 
frost,  but  by  imbibing  the  rains  that  tall,  the  soil  that  is  plowed  deep 
retains  not  only  what  it  already  possesses  but  whatever  it  may  gain 
through  the  decomposition  of  vegetables,  etc.  It  is  well  known  to 
those  who  have  tried  it  that,  if  the  soil  be  well   broken  to  the  depth 
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of  fifteen  or  twenty  inches,  with  a  large  turning-plow  and  subsoil 
jdIow,  none  but  the  most  hasty  rains,  if  any  at  all,  will  run  or  wash 
away  the  soil.  Within  the  last  winter  I  have  seen  on  my  own  farm 
this  fact  fully  illustrated.  A  rain,  unparalleled  in  this  country,  by 
which  the  water  courses  were  raised  higher  than  they  had  been 
known  for  many  years,  fell  on  a  piece  of  land  that  had  been  recently 
plowed  to  the  depth  of  twelve  or  fourteen  inches,  yet  not  a  drop 
escaped  ;  and  consequently  no  part  of  the  soil  was  borne  off. 

13.  Kentucky. — Micajah  Burnett,  of  Mercer  county,  says :  The 
ground  is  prepared  for  planting  corn  by  breaking  it  up  in  early  spring 
with  two  strong  horses  as  deep  as  the  plow  can  be  made  to  penetrate ; 
and  deep  and  close  plowing  in  the  breaking-up  of  the  ground  for 
wheat  is  also  very  important.     {Ag.  Rep.  1853,^^.  107  and  131.) 

14.  North  Carolina. — G.  S.  Sullivan,  of  Lincoln  county,  says :  By 
breaking  up  his  land  with  a  good  subsoil  plow,  from  ten  to  fifteen 
inches  deep,  it  would  absorb  all  the  rain  and  stand  the  drouth  much 
better.     {Ag.  Rej>.  1851,  j9.  315.) 

15.  South  Carolina. — Wilmot  S,  Gibbs,  of  Chester  district,  says: 
I  believe  I  am  the  only  man  in  this  neighborhood  who  uses  tae  sub- 
soil plow,  and  I  have  been  doing  so  for  many  years  with  great  bene- 
fit.    {Ag.  Hep.  1850,  j9.  232.) 

16.  Missisuppi. — Ebenr.  Ford,  of  Marion  county,  says. :  In  regard 
to  subsoil  plowing  in  the  cultivation  of  cotton,  so  far  as  my  experi- 
ence extends  and  from  observation,  I  am  satisfied  that  subsoil  plow- 
ing will  prove  beneficial  only  in  strong  clay  and  prairie  lands ;  and 
upon  light  and  sandy  soils  will  prove  injurious.  {Ag.  Rep.  1850, 
p.  257.) 

17.  Alahania. — James  H.  Foreman,  of  Chambers  county,  says : 
Deep  culture  for  the  production  of  cotton  will  only  do  where  the 
soil  is  rich,  and  abundant  in  alkali,  else  the  little  fertilizing  matter 
will  be  so  difiuscd  through  the  broken  subsoil  tliat  the  cotton  roots 
will  not  be  able  to  collect  it.  Hence  we  see  deep  culture  without 
manure  produce  large  stalks  with  late  and  imperfectly  matured  seed, 
while  shallow  culture  producer",  small  stalks  with  better  and  earlier 
developed  seed,  owing  iv/ubabl}^  to  the  greater  concentration  of  the 
alkaline  matter  of  the  soil  and  consequent  readier  collection  and 
absorption  by  the  roots.  We  are,  therefore,  impelled  to  the  conclu- 
sion that,  however  necessary  subsoiling  may  be,  it  will  be  advisable 
on  thin  soils  to  attain  it  gradually,  say  an  inch  or  two  in  a  season, 
until  the  desired  depth  is  reached.     {Ag.  Rep.  1852,^.  76.) 
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Maxims  in  Plowing. 
Now,  from,  these  carefully  tried  experiments  of  our  most  successful 
farmers,  we  may  draw  the  following  twelve  conclusions,  and  set  them 
down  as  settled  truths  and  facts,  to  wit : 

1.  That  shallow  plowing  ranges  from  three  to  five  inches  deep,  and 
common  or  medium  depth  plowing  from  six  to  eight  inches,  and  deep 
plowing  from  nine  to  fifteen  inches  deep,  or  more. 

2.  That  new  grounds  are  generally  plowed  shallow  at  first,  and 
gradually  deeper  as  tlie  surface  soil  becomes  poor,  until  a  medium 
deptli  of  plowing  is  attained.  ISTew  grounds  that  are  full  of  roots  or 
hard  earth  must  of  necessity  be  plowed  up  shallow  at  first,  and  gradu- 
ally deepened  afterward  as  the  surface  soil  becomes  poorer.  But  so 
long  as  shallow  plowing  will,  upon  any  soils,  produce  abundant  crops 
of  good  grain,  grass,  and  the  like,  it  would  be  unwise  for  us  to  plow 
them  any  deeper,  for  two  reasons ;  first,  because  such  deeper  plowing 
would  impose  upon  us  an  unnecessary  amount  of  labor ;  and  secondly, 
because  it  would  cause  the  fertilizing  elements  in  our  soil  to  be  used 
up  or  wasted  much  faster  than  is  profitable  or  necessar3\ 

3.  That  the  best  or  most  profitable  depths  of  plowing  will  on  every 
man's  farm  depend  upon  the  nature  of  his  soil  and  subsoil,  and  his 
supply  of  suitable  manures. 

4.  That  deep  plowing  will,  even  without  manure,  be  profitable  on 
all  such  soils  and  subsoils  as  are  loamy  and  mellow,  and  contain  by 
nature  either  a  large  or  a  moderate  supply  of  fertilizing  elements 
lying  below  our  common  depth  of  plowing.  But  that  profitableness 
will,  in  case  the  supply  of  fertilizing  elements  be  but  moderate,  be 
much  increased  by  an  application  of  suitable  manures. 

5.  That  when  tlie  remains  of  the  lime  and  other  manures,  put 
upon  the  soil  in  previous  years,  have  sunk  down  into  the  subsoil,  or 
near  it,  and  rest  there,  it  will  be  profitable  to  plow  deep  enough  to 
bring  those  remains  of  former  manures  up  where  the  roots  of  growing 
plants  can  feed  on  them. 

6.  That  deep  plowing  will  be  unprofitable,  and  at  times  very  inju- 
rious when  it  brings  up  to  the  surface  a  cold,  tougli,  and  barren  sub- 
soil; and  that  vrlien  such  subsoils  are  plowed  up  to  the  suriace  it 
ought  to  be  done  cautiously,  and  only  to  a  depth  of  one  or  two  inches 
at  a  time,  and  then  be  immediately  and  liberally  manured  with  such 
manures  as  will  correct  the  coldness  of  such  subsoil  earth,  and  make- 
it  rich  and  mellow. 
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I.  That  a  stiff  clay  subsoil  tlnis  jjlowed  up  and  manured  and 
thoroughly  cultivated  -will  soon  become  a  productive,  loamy  soil. 

8.  That  as  a  general  thing  the  deeper  we  plow  the  ground  the 
greater  the  necessity  for  manures  to  increase  the  average  yield  of  our 
crojis  and  the  strength  and  value  of  our  land. 

9.  That  deeply  i)lowed  lands  are  afterward  not  only  more  easily 
worked  but  can  also  be  worked  earlier  in  the  spring  and  later  in 
autumn  than  they  were  or  could  be  before  such  deep  plowing. 

10.  That  the  richest  and  warmest  parts  of  our  soil  should  always 
be  kept  at  or  near  the  surface  of  the  ground,  to  enable  our  sown  or 
planted  seeds  to  germinate  quickly  and  grow  the  most  vigorously. 

II.  That  deeply  plowed  and  thoroughly  tilled  soil  will  be  of  a 
loose  and  spongy  nature,  and  so,  like  a  sponge,  absorb  and  retain  a 
large  amounf'of  rain,  melting  snow  or  moisture,  and  so  be  much 
better  fitted  than  it  otherwise  would  or  could  be  to  rise  up  and 
supply,  by  what  is  called  cajpillary  attraction^  the  roots  of  growing 
plants  with  sufiicient  moisture  to  make  them  grow  on  luxuriantly 
and  profitably  in  times  of  great  summer  drouth. 

12.  That  deeply  plowed  and  thoroughly  tilled  soils  will,  at  the 
same  time,  through  their  greatly  increased  mellowness  and  porosity, 
enable  the  superfluous  rain  or  moisture  around  the  roots  of  growing 
plants  to  sink  down  into  the  ground  sufficiently  quick  and  deep  to 
do  no  harm  to  the  growing  crops. 

It  seems  to  me  that  these  twelve  conclusions,  the  results  of  actual 
practice,  cover  the  whole  subject  of  deep  plowing,  wherever  we  can 
plow  deep,  and  that  we  are  safe  in  regarding  them  as  maxiins  in 
plowing,  rules  that  we  can  always  depend  on  and  practice  with  per- 
fect safet}'  and  profit. 

CoTToisr,  Cotton  Seed,  and  Guaxo. 

Dr.  Lewis  Feuchtwanger,  just  returned  from  an  extended  t-our 
through  the  cotton  States,  reports  great  activity  among  the  planters, 
and  the  liveliest  inquiry  for  guano  and  other  stimulating  manures. 
One  gentleman,  whom  he  met  on  the  road  betAveen  Montgomery  and 
Mobile,  told  him  a  piquant  story  about  the  yield  of  cotton  in  Han- 
cock county,  Ala.,  from  the  use  of  guano.  All  southern  crops  will 
be  pitched  heavy,  lie  thinks  Louisiana  will  yield  her  old  ante-bellic 
crop  of  sugar. 

Mr.  Horace  Greeley. — A  planter  who  throws  away  his  cotton  seed, 
or  sells  it  for  oil,  and  buys  guano,  is  not  wise.    Ko  fertilizer  is  better 


Proceedings  of  the  F^4Rmees'  Club.  617 

than  the  pomace  of  cotton  seed.  If  they  will  make  it  into  oil-cake, 
and  feed  it  to  stock,  and  carefully  save  and  apply  the  droppings  of 
the  animals  that  eat  it,  they  will  keep  their  lands  np. 

J.  B.  Lyman. — Cotton  is  not  an  exhausting  crop  when  properly 
raised.  The  stalk  is  not  removed  from  where  it  grew.  There  is 
very  little  but  carbon  in  the  fibre,  and  this  nature  draws  from 
the  air.  The  seed  contains  the  most  important  elements,  and 
the  concentrated  manures,  as  guano,  phosphate,  superphosphate 
and  annnoniated  phosphate,  have  a  remarkable  effect  in  making 
the  plant  boll  heavy.  Hence  the  temptation  to  use  them  on  all  the 
cotton  fields.  But  after  the  first  year  they  will  do  less  and  less  good, 
except  on  rank  soils,  or  where  the  fields  are  fertilized  by  farm  yard 
composts.  While  the  cotton  is  thus  stimulated  the  soil  is  exhausted, 
and  finally  gets  down  where  not  even  guano  will  spur  it  into  pro- 
ductiveness. The  policy  is  bad.  It  is  tight  at  the  tap  and  leaks  at 
the  bung.  It  bankrupts  to-morrow  to  save  to-day.  On  alluvial  soil 
it  will  do  no  harm  to  apply  guano  and  Charleston  phosphate.  But 
the  swamp  planters  are  not  those  who  use  it.  It  is  the  hill  planters 
who  plow  a  fine,  light,  arable,  but  easily  exhausted  surface, 
*  Mr.  James  A.  Whitney. — It  is  a  principle  in  correct  farming  to 
return  to  the  farm  what  we  take  away  from  it ;  it  is  the  custom  to 
supply  the  cotton  seed  for  the  cotton  plant.  In  our  later  days  cotton 
seed  oil  is  coming  into  demand.  When  the  cotton  seed  oil  \d\\  be 
made  a  staple  article  of  trade,  it  will  be  necessary  to  use  the  cotton 
seed  for  that.  It  is  not  right  to  export  it  to  Europe.  If  they 
express  the  oil  they  should  return  the  pomace  to  the  ground. 

Planting  of  Forest  Trees. 

Mr.  J.  Hogeboom,  Shea's  Corners,  Madison  county,  I^.  Y. — At  the 
present  rate  of  removal  of  our  forests,  the  planting  of  forest  trees  must 
yet  become  a  general  practice.  The  unsettled  habits  of  our  present  farm- 
ing population  are  a  formidable  barrier  to  even  the  planting  of  fruit 
trees.  The  farmer  has  no  settled  determination  to  remain  where  he 
is ;  and  if  he  has,  he  thinks  it  morally  certain  that  his  children  will 
turn  their  backs  upon  the  old  homestead.  The  sacred  memory  of 
the  old  home  was  once  a  guarantee  against  its  alienation  for  at  least 
several  generations.  But  no  longer  is  this  the  case  to  any  extent.  So 
much  for  that  moral  degeneracy  that  comes  of  a  mania  for  specula- 
tion. 

In  this  region,  w^here  the  sugar  maple  grows  so  thriftily,  and  is  of 
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such  value  for  wood  and  for  its  saccharine  products,  it  is  no  uncom- 
mon thing  to  see  whole  groves  of  the  second  growth  swept  away  by 
the  ax,  and  often  where  the  land  is  of  little  value  for  tillage  ;  whereas, 
in  a  few  yeai's  more,  after  the  winds  and  other  causes  liad  extermi- 
nated the  maples  of  the  forests,  these  groves  would  have  become  line 
sugar  orchards,  yielding  an  anjiual  and  constantly  increasing  product 
of  more  value  tlian  the  best  crops  otf  the  same  ground,  while  the 
growth  of  the  timber  merely  would  have  paid  an  interest  of  at  least 
twenty-five  per  cent  on  the  value  of  the  land.  I  have  some  rough 
land  that  has  been  chopped  over,  and  is  now  well  stocked  with  a 
second  growth  of  maples.  These  are  to  be  carefully  thinned  and  pro- 
tected from  the  growth  of  other  wood.  I  want  these  groves  for  orna- 
ment as  well  as  profit,  and  as  the  disappearance  of  the  old  forests  pro- 
gresses these  groves  will  be  more  and  more  appreciated,  as  enhancing 
the  value  and  looks  of  the  farm,  while  eventually  they  must  increase 
the  attachment  of  my  children  to  the  homestead.  A  tract,  though 
ever  so  well  farmed,  yet  denuded  of  its  groves  and  forests,  is  wanting 
in  the  evidence  of  a  high  civilization.  This  looking  only  to  immedi- 
ate profit  in  dollars  and  cents  is  simply  a  species  of  barbarism.  A 
wise  and  comprehensive  regard  for  utility  M'ill  find  gratification  in 
the  preservation  of  groves,  and  in  planting  by  the  wa3^side,  shade  and 
ornamental  trees.     Utility  is  always  the  handmaid  of  true  refinement. 

Early  Spring  the  TiiiE  to  Prune. 

Mr.  Theron  P.  Parker,  Byron,  111. — At  your  meeting  on  February 
2d,  you  ansM^er  the  question  of  Mr.  Hicks,  of  Pennsylvania,  in 
regard  to  the  best  time  to  trim  apple  trees.  You  say  "  the  best  time 
to  prune  apple  trees  is  the  latter  part  of  winter  or  March.''  This 
exactly  accords  with  my  view  of  the  matter,  yet  you  did  not  tell  us 
why.  With  your  leave,  I  will  try  to  supply  that  deficiency.  At 
that  time  the  sap  is  in  the  roots  of  the  trees,  and  if  the  useless  limbs 
are  taken  ofi'  at  that  time,  when  the  sap  passes  into  the  limbs  in 
April  and  later,  it  will  all  pass  into  the  parts  remaining  to  promote 
growth  and  fertility.  And  the  wounds  made  by  taking  off  the  limbs 
80  near  the  time  of  the  upward  fiow  of  the  sap,  little  or  no  dryness 
and  cracking  will  occur.  Let  me  illustrate.  If  thistles  or  other 
noxious  weeds  are  cut  when  in  full  leaf,  they  are  nearly  or  quite 
killed  ;  two  or  three  cuttings  will  use  them  up  entirely.  If  done  in 
the  right  time  they  are  deprived  of  tlieir  vitality.  The  early  part  of 
my  life  was  spent  where  all  the  farming  laud  was  reclaimed  from  the 
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forest.  It  "vras  customary  for  farmers  having  land  to  clear  to  let  jobs 
of  chopping,  &c.,  stipulating  in  the  contract  that  all  timber  must  be 
cut  in  the  summer  months  or  in  September,  so  as  to  prevent  s})routing 
from  the  roots  of  the  stumps,  and  also  to  greatly  hasten  their  decay. 
In  an  orchard  which  I  put  out  more  than  twenty-live  years  ago  one 
tree  had  its  entire  top  broken  off  the  next  spring  after  setting.  In 
three  years  after,  it  had  as  large  a  top,  and  was  much  more  symmetri- 
cal than  the  average  of  the  other  trees.  But  if  that  had  occurred  in 
summer  it  would  have  been  fatal  to  the  tree.  Trees  derive  much  of 
their  nutriment  from  the  air ;  therefore  their  bark  should  be  kept  thin 
and  soft  in  spring  and  summer.  A  wasli  of  lye  will  soften  the  bark 
and  afford  some  of  the  natural  stimulus,  as  the  lye  is  an  extract  from 
the  wood  by  the  process  of  burning,  ifec.     It  should  be  applied  strong 

to  large  trees  and  weaker  to  small  trees. 

Adjourned. 

March  16,  1869. 

Mr.  Xathajs'  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary. 

Scab  in  Sheep. 

Mr.  A.  B.  Sullivan,  Lindley,  Sullivan  county,  Mo.,  asks  for  a  remedy 
for  scab  in  sheep. 

Mr.  T.  C.  Peters  said,  in  answer  to  one  of  the  gentlemen  present, 
that  it  is  nothing  but  the  itch,  caused  by  a  little  insect  of  the  same 
species  as  that  from  wliich  mankind  suffers.  If  the  gentleman  in 
Missouri  would  take  the  trouble  to  dip  liis  sheep  in  a  solution  of 
tobacco  they  would  be  cured  very  quickly. 

Chairman. — That's  good  use  to  put  tobacco  to. 

Mr.  J.  B.  Lyman  said  that  he  had  discussed  the  subject  with 
Professor  Gamgee,  and  asked  him  what  they  did  in  England.  The 
Professor  had  stated  that  they  cured  there  with  tobacco.  But  he  said 
that  dipping  them  in  it  was  not  always  enough,  for  sometimes  the  wool 
would  be  greasy  and  prevent  tlie  tobacco  from  getting  in.  He 
thought  that  warm  tobacco  juice  sliould  be  poured  from  a  tea-kettle, 
or  the  like,  and  the  part  should  be  rubbed  with  tlie  hand. 

Mr.  T.  C.  Peters. — I  have  cured  more  than  thirty  with  the  decoction 
of  tobacco. 

Peofit  from  Westerx  FARinXG. 

Mr.  Yincent  Colyer,  curator  of  the  Cooper  Union,  now  traveling 
at  the  west,  writes  from  Kansas  city,  Mo. : 
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CiiAiKMAN  OF  Farmers'  Club  :  This  is  tlie  place  for  young  men  in 
want  of  work  to  come  to.  All  the  resources  of  a  city  are  here,  and 
railroads  diverge  in  all  directions,  where  farmers  can  choose  good 
farms  at  prices  varying  Irom  one  dollar  to  twenty-five  dollars  an 
acre.  If  he  is  a  laborer  he  can  get  work  at  digging  away  the  banks 
of  sand  on  which  the  city  is  being  built,  or  in  breaking  stone  to  pave 
the  streets,  or  on  house  building,  of  which  there  is  said  to  be  over 
1,000  under  contract  to  build,  and  I  believe  it.  Mechanics  of  all 
kinds  are  needed,  and  these  include  trades-people  to  supply  them  with 
goods.  But,  for  the  Farmers'  Club,  let  me  give  you  a  few  questions 
and  answers  which  passed  between  a  fine  looking  young  American 
farmer  and  me,  at  Lawrence,  yesterday.  He  was  shoveling  his  corn 
from  his  wagon  into  a  basket  for  a  merchant  who  had  bought  it.  Q. 
IIow  much  a  bushel  do  you  get  for  your  corn  on  the  cob  ?  A.  Fifty 
cents  ;  seventy  pounds  to  the  bushel,  allowing  eighteen  pounds  for 
the  cob,  fifty-two  pounds  of  corn  for  fifty  cents.  Q.  How  many 
bushels  did  you  raise?  A.  1,200,  $600.  Q.  What  else  do  you 
raise  ?  A.  Four  hundred  bushels  of  potatoes,  which  I  sell  for  fifty 
cents  a  bushel,  peachblooms,  $200 ;  456  bushels  of  oats,  at  fifty  cents 
a  bushel,  $226;  twenty-five  bushels  of  white  beans,  at  five  dollars 
per  bushel,  $125,  Q.  How  many  horses  have  you  ?  A.  Three.  Q. 
How  many  head  of  cattle  ?  A.  Eight.  Q.  Do  you  reckon  their 
feed  out  of  wliat  you  have  stated  ?  A.  No.  Q.  So  that  you  have 
earned  this  year,  cash,  corn,  $600  ;  potatoes,  $200;  oats,  $226  ;  beans, 
8125 — $1,151  ?  A.  Yes  ;  and  garden  sauce  and  little  things  which  I 
don't  count,  as  my  wife  takes  it  out  in  groceries.  Q.  How  much  ? 
A.  O,  say  $100 — $1,251.  Q.  How  much  did  you  spend  for  wages? 
A.  Forty  dollars  in  all,  clear,  $1,211.  Q.  Did  you  buy  or  raise  your 
cattle  ?  A.  I  bought  three,  and  raised  five ;  the  three  that  I  raised 
are  worth  $150.  Q.  What  did  you  pay  for  your  farm  ?  A.  One 
hundred  acres,  eighty  cleared,  twenty  wood,  $1,800.  I  began  to 
reckon  the  interest.  He  interrupted  me  with  the  remark :  "  You 
needn't  reckon  tlie  interest.  My  farm  has  increased  in  value  in  the 
three  years  which  I  have  owned  it,  by  other  farmers  settling  around 
me  and  tlie  way  I  have  worked  it,  seventy-five  per  cent.  I  would  not 
sell  to-day  for  $3,500."  I  continued  reckoning:  Seven  per  cent  on 
$l,800]for  three  years  is  $378  ;  it  has  increased  in  value  eighty  per 
cent,  or  $1,410,  leaving  net  gain  on  rise  of  property  in  three  years, 
$1,062;  so  that  this  farmer's  increase  for  the  year  had  been  $1,715. 
When  I  looked  at  his  fine  team,  a  handsome  wagon,  and  his  own 
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healthy,  vigorous  form  .and  ruddy  countenance,  I  could  not  hut  think  of 
the  thousands  of  poor,  puny,  complaining  you^ng  men,  whom  we  all 
know  and  sincerely  pity,  wdio  drag  along  an  existence  wearisome  to 
themselves  and  a  hurden  to  all  their  friends  in  the  eastern  States,  and 
wish  tliey  were  here  and  could  ?ee  this  country  and  these  people,  and 
judge  for  themselves.  As  you  well  know,  I  do  not  own  and  have 
not  a  cent  of  interest  in  any  land  or  railroad  this  side  of  the  Hudson 
river.  I  will  M'rite  you  again  from  the  Waschetta  Hountains,  for 
which  place  T  hope  to  leave  to-morrow  morning. 

Mr,  Horace  Greeley. — This  is  but  a  fair  and  reasonalde  record  for 
a  young  man  of  thrift  and  industry  on  those- western  lands.  I  believe 
a  million  of  young  men  could  in  four  years  tell  just  such  a  story  as 
this  farmer  whom  Yincent  Colyer  saw  shoveling  up  his  corn.  There 
is  some  difficulty  about  it.  All  cannot  work  as  he  does.  All  are  not 
as  thrifty.  But  hundreds  can  present  a  similar  record,  '  Not  long 
since  I  saw  a  man  who  went  west  as  a  mechanic.  Last  year  he  said 
to  me,  "  I  raised  3,000  bushels  of  graiil." 

Mr.  T.  C.  Peters. — Is  it  not  possible  for  a  man  to  make  as  much, 
and  show  as  fair  a  record,  by  tilling  ten  acres  as  a  market  garden 
near  Kew  York  ?  The  value  of  land  is  produced  by  labor,  and  by 
nearness  of  markets.  I  think  a  market  garden,  one-tenth  as  large  as 
this  Missouri  farm,  may  yield  as  much. 

Mr,  Horace  Greeley. — Some,  I  admit,  might  do  as  "well  on  a  tract 
of  Jersey  land  as  on  Long  Island.  But  the  majority  of  young  men 
can  raise  corn,  wdieat  and  barley,  much  better  than  they  can  asparagus 
and  cauliflower.  Kearness  to  market  is  a  constantly  fluctuating  term. 
The  most  western  pioneer  may  now  find  in  the  Eocky  mountains  a 
better  market  than  the  Jersey  market  gardener.  Railroads  and  waves 
of  migration  are  constantly  shifting  markets,  and  the  study  of  these 
causes  on  prices  of  farm  products  cannot  be  neglected  by  any  farmer 
wdio  would  understand  his  business. 

Mr.  T,  C.  Peters. — Will  Mr.  Greeley  or  some  other  member  of  the 
club  define  what  he  means  by  the  value  of  land.  If  live  acres  of 
asparagus  will  bring  me  as  much  money  as  fifty  acres  of  wheat,  in 
what  sense  is  the  asparagus  garden  less  valuable  than  the  wheat  field  I 

Mr.  Horace  Greeley. — In  theory  this  may  be  sound  reasoning.  But 
as  a  matter  of  actual  trial,  the  five-acre  farms  have  not  been  found 
enough.  It  has  been  tried  at  Yineland,  and  the  general  opinion  is 
that  Mr.  Landis  made  a  mistake  in  carving  his  land  into  five-acre 
patches.     A  man  wants  some  timber  land  and  pasture.     He  wants 
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room,  and  can't  get  it  on  five  acres.  I  don't  advise  any  man  to  take 
a  piece  of  land  and  go  to  work  to  make  a  living  by  fanning  unless 
there  are  twenty-five  acres  in  his  tract. 

Mr.  T.  C.  Peters.— How  is  it  with  the  Belgian  peasants  ? 

Mr.  Horace  Greeley. — They  live,  many  of  them,  on  two  or  three 
acres.  But  they  seldom  eat  meat ;  for  fuel  they  use  little  sticks  and 
weeds.  If  a  man  wants  independence  and  substantial  comfort  in 
farming  let  liim  get  100  acres.  I  was  talking  with  a  man  in  Illinois, 
who  gave  $125  for  his  land  and  now  he  is  selling  the  timber  alone 
from  the  surface  at  $100  an  acre.  Let  the  young  men  of  this  country 
buy  land,  and  buy  it  now  before  it  gets  beyond  the  means  of  men  in 
moderate  circumstances. 

Mr.  Wm.  Lawton. — The  subject  is  of  great  importance.  There  is 
a  vast  number  of  young  men  who  can  raise  a  capital  of  from  $1,000 
to  $2,000.  If  they  remained  here  it  would  soon  be  exhausted  ;  if  they 
w-ould  take  it  and  their  intelligence,  and  settle  out  there,  they. could 
raise  families  and  make  permanent  homes.  If  you  refer  tliem  to  the 
old  farms  in  New  Jersey,  it  is  like  referring  them  to  other  business 
where  a  great  deal  of  money  can  be  made  and  spent  at  the  same  time. 
If  a  man  settled  out  there,  he  is  certain  to  make  an  independence. 
Living  here,  he  has  no  opportunity  to  enlarge  his  advantages. 

In  1828  he  had  been  thrown  into  the  possession  of  land  in  the  interior 
of  Pennsylvania.  He  found  within  a  hundred  miles  of  Philadelphia 
a  population  all  German,  who  got  the  land  at  fifteen  dollars  per  acre. 
There  they  were  in  comfortable  circumstances.  They  made  their 
own  clothes ;  educated  their  own  children.  The  young  farmers 
were  all  married,  as  a  general  rule,  and  there  was  no  difficulty  in 
getting  a  living.  They  all  had  increased  their  establishments  ; 
they  had  sheep  and  cattle  ;  they  had  log  houses,  and  made  their  own 
furniture;  they  were  happy  and  contented.  Talk  ajjout  business  in 
Kew  Jersey.  Tliere  is  a  certain  class  to  do  that,  but  we  do  not  want 
the  million  to  go  there.  AVe  want  room  for  the  million.  Where  is 
it  but  out  on  such  land  as  this  ?  In  a  few  years  they  could  become 
independent  men,  and  get  married. 

Donation  of  Jek8Ey  Marl. 

A  letter  was  read  from  J.  C.  Stevens,  President  of  the  Squankum  and 
Freehold  railroad,  offering  the  club  fifty  tons  of  Squankum  marl  free 
of  freight  charges. 

On  motion  of  Mr.  Greeley,  the  club  accepted  this  handsome  present 
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with  thanks.  A  committee  of  distribution  was  appointed,  consisting 
of  Messrs.  Isaac  P.  Trimble,  Prof.  Tillman,  Joseph  B.  Ljraan,  Hor- 
ace Greeley,  and  William  S.  Carpenter.  Members  of  the  Institute 
and  others  engaged  in  agriculture  who  desire  to  make  trial  of  this 
fertilizer,  and  who  will  report  the  issue  of  their  experiments  to  the 
club,  are  invited  to  leave  their  address  with  the  secretary,  J.  "W. 
Chambers,  and  a  memorandum  of  the  quantity  they  wish  to  have 
shipped. 

AprLE  Grafts. 
Mr.  Daniel  B.  Bruen,  ITewark,  IST.  J.,  now  brought  forward  a 
number  of  cions  of  the  apple,  and  read  in  connection  therewith  a 
report,  of  which  the  following  is  the  substance  :  This  is  the  Harrison 
apple  ;  its  origin  is  in  Orange,  Essex  county,  E".  J.,  and  named  after 
Simeon  Harrison,  owner  of  the  farm.  It  is  the  most  celebrated  cider 
apple  known.  It  bears  large  crops,  fruit  small.  Eight  bushels 
produce  one  barrel  of  cider ;  it  is  very  rich  in  saccharine  matter. 
This,  the  Campfield  aj)ple,  has  its  origin  in  Kewark,  named  after 
Matthew  Campfield,  one  of  the  first  settlers  of  Newark,  almost 
universally  used  in  the  proportion  of  one-third  with  the  Harrison 
apple  in  manufacturing  the  celebrated  I^ewark  cider.  The  fruit  is 
rich  in  saccharine  matter,  and  keeps  well  until  spring ;  good  for 
cooking,  very  little  better  for  table  use  than  a  well-soaked  cork  from 
a  cider  bottle.  The  Orange  apple  is  not  a  good  cider  apple  ;  ripens 
September  to  December.  The  King  apple  originated  near  Sag 
Harbor,  Long  Island,  some  150  years  ago.  Is  not  a  cider  apple, 
though  a  favorite  for  the  table  and  family  purposes.  The  Granny 
"Winkle  does  well  when  mixed  with  the  Harrison  to  form  cider,  first- 
rate  for  cooking  for  table  use.  The  Ped  streak  does  well  to  mix  with 
the  Campfield  and  Granny  Winkle  to  make  fine  cider.  It  is  as 
sprightly  and  efiervescent  as  champagne.  The  apple  will  keep 
almost  as  long  as  a  leaden  bullet,  and  is  as  difficult  to  bite.  Porter 
apple  not  rich  enough  for  cider.  It  originated  in  Newark.  A  most 
superior  one  for  cooking  and  table  use. 

^  Making  Cider. 

The  proper  mode  of  manulacturing  cider  is  but  little  understood 
out  of  New  Jersey.  Walden,  in  his  soil  culture,  says  that  "the 
careless  way  of  making  cider  is  too  well  known;"  he  properly 
describes  the  time  for  gathering  apples,  and  taking  care  and  prepar- 
ing the  fruit  to  be  manufactured  into  cider,  and  is  correct  in  saying 
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tluit  the  apples  should  he  ground  fine,  hut  displays  the  most  consiim- 
mate  ignorance  of  manufacturing  the  liquor  after  the  apples  are 
ground.  I  am  noAV  in  my  seventy-sixth  year,  and  have  heen 
acquainted  with  tahle  and  cider  apples  of  ISTewark  and  its  neighhor- 
hood,  and  the  manufacturing  of  cider,  fi-om  my  childhood.  In  the 
month  of  November  apples  were  gathered  with  care  to  manufacture 
fine  cider;  the  fruit  was  kept  to  ripen  until  the  last  of  November 
and  first  of  December;  the  apples  were  ground  with  care  and 
placed  in  the  press  with  clean  straw,  and,  as  the  cider  is  pressed 
out,  it  is  put  into  clean  casks  and  placed  in  a  proper  vault-cellar 
or  building  upon  skidds,  with  the  bungs  out.  After  the  liquor 
goes  through  fermentation,  the  cider  is  drawn  ofit',  the  barrels 
washed,  and  the  cider  put  again  into  the  barrels,  when  it  goes 
through  a  second  fermentation,  after  which  it  is  again  changed 
into  clean  barrels,  and  goes  through  a  third  fermentation,  when 
it  is  sucked  off  again  into  clean  barrels,  and  is  then  considered 
in  a  merchantable  condition,  and  fit  for  bottling.  When  cider 
is  bottled  the  faucet  should  be  placed  in  the  bari-el,  and  the  cask 
placed  in  the  exact  position  in  which  it  is  to  be  drawn  from,  and  left 
to  stand  not  less  than  two  or  three  weeks,  and  the  barrel  kej^t  quiet 
in  its  place  until  the  cider  is  draAvn  from  it ;  the  bottles  may  be 
corked  up  as  soon  as  fillpd  with  perfect  safety  against  bursting. 
Whatever  fixed  air  tliere  may  be  in  the  liquor  will  not  act  until  the 
atmospheric  air  comes  in  contact  with  it,  unless  some  of  the  sediment 
from  the  barrel  has  got  into  it.  Cider  properly  manufactured,  bottled, 
and  well  corked,  without  anything  whatever  added  to  it,  and  placed 
on  the  side  in  sand  in  a  cool  cellar  vault,  will  keep  for  many  years. 

How  TO  Plow  Deep. 

Mr.  S.  Edwards  Todd  read  the  following  paper  : 

"  After  all  the  valuable  suggestions  and  brilliant  lucubrations  that 
have  been  offered  touching  the  subject  of  deep  plowing,  the  beginner 
will  be  interef^ted  to  learn  how  he  may  plow  his  heavy  and  compact 
land  ten  or  twelve  inches  deep,  with  only  a  single  span  of  horses,  or 
with  one  yoke  of  oxen.  * 

"■  As  a  great  many  plows  are  calculated  to  run  only  four  or  five 
inches  deep,  thoy  cannot  be  made  to  work  at  all  satisfactorily  when 
they  are  adjusted  to  run  ten  inches  in  depth.  Therefore,  the  first 
important  consideration  is  to  obtain  a  plow  that  has  been  formed  with 
a  direct  reference  to  deep  tillage.     When  a  plow  is  correctly  adjusted, 
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and  tlie  team  hitched  to  it,  with  the  proper  length  of  traces  or  chain, 
if  the  various  parts  liave  been  constructed  in  accordance  with  correct 
mechanical  principles  the  implement  will  run  alone,  where  there  are 
no  obstructions,  and  maintain  its  correct  position.     In  a  trial  at  New 
Haven  with  one  of  Mead's  conical  plows,  after  having  adjusted  the 
traces,  clevis,  and  gauge-wheel,  I  let  the  plow  run  without  holding, 
and  those  present  will  testify  that  we  plowed  eight  times  around  the 
land  without  my  touching   the  handles,  except  at  the  ends,  when 
turning  around.     This  fact  will  show  to  beginners  that  if  their  plow 
does  not  glide  along  easil}'-,  like  a  canoe  over  the  water,  it  is   not 
properly  adjusted,  or  the  parts  are  not  all  correctly   constructed. 
When  adjusting  a  common  plow  for  deep  work,  with  a  single  team, 
the  better  way  is  to  cut  narrow  furrow-slices,  letting  the  implement 
run  at  the  desired  depth,  rather  than  attempt  to  plow  two  or  three 
times  in  the  same  place  to  pulverize  a  foot  deep.     When  a  "  deep- 
tiller  "  plow  is  adjusted  to  run  a  foot  in  depth,  a  single  team  may 
drav/   it,  even  in  compact  land,   provided   the  whiffle-trees   or  the 
ox  yoke  be  so  short  that  the  plow  will  run  naturally,  without  any 
laborious  effort  of  the  plowman  to  keep  it  erect,  and  cut  a  slice  four 
or  five  inches  in  breadth.     In  order  to  do  this  the  ox  yoke  must  be  as. 
short  as  it  can  be  and  allow  the  oxen  to  stand  straight,  side  by  side ;: 
and  the   whittle-trees  should  not  be   more  than  twenty-two   inches  in 
length.     When  plowhig  deep  in  this  manner  I  have  been  accustomed 
to  use  a  double  whifiie-tree  only  twxnty-one  inches  in  length  from 
the  middle  of  one  single-tree  to  the  other.     By  this  means,  it  was. 
easy  to  adjust  the  plow  to  cut  only  a  very  narrow  furrow  slice. 

"  By  adjusting  a  plow  to  cut  only  a  few  inches  in  width,  the  pul- 
verizing will  be  as  complete  as  by  thorough  spading.  Of  course  it, 
will  be  understood  that  sod  ground  cannot  be  plowed  with  sucli 
narrow  furrow  slices  when  it  is  desirable  to  turn  the  sod  under. 

"  Another  important  consideration  is  a  sharp  plow-point  with  a 
fin-cutter ;  or  a  sharp  coulter  may  be  employed  to  cut  the  furrow- 
slice  loose.  A  sharp  coulter  correctly  adjusted,  or  a  sharp  fin-cutter 
on  the  plowshare,  will  often  reduce  the  draught  of  the  plow  fi'om- 
tvv^enty  to  forty  per  cent. 

Deep  and  Shallow  Plowing. 

The  chairman  said  that  they  would  now  try  to  finish  ofi"  this  ques- 
tion. He  proceeded  to  read  the  many  letters  on  the  subject  that  they 
had  received. 

[Inst.]  40 
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Mr.  S.  Kimball,  Oconee,  Selby  connt}^,  Illinois,  says  that  deep 
plowing  is  the  rule  there.  The  best  of  farmers  are  beginning  to 
plow  deej)er.     Last  year  he  plowed  land  eight  inches  deep  for  corn, 

Mr.  Lewis  Brandt,  517  Sixth  avenue,  New  York  city,  says :  A 
good  farmer  will  plough  deep  in  the  autumn,  and  use  a  plow  which 
has  a  small  plow  in  front,  which  cuts  the  sods  oiF,  throws  it  in  the 
furrow,  where  it  is  covered  by  the  loose  dirt  from  the  larger  one ; 
this  will  rot  the  sod  ;  the  soil  will  be  warm^- ;  will  keep  wanner  all 
winter,  and  in  spring  on  deep  plowed  land  snow  will  fnelt  eight  days 
earlier  than  upon  that  which  is  unplowed.  Through  the  fermenta- 
tion of  the  sod  the  pores  open  and  admit  the  water.  By  shallow 
plowing,  most  of  the  grass  and  weed  roots  nearest  to  the  top  soil 
will  keep  alive,  and  cannot  be  destroyed  by  the  cultivator  or  harrow, 
and  will  grow  as  fast  as  the  new  crop  put  in ;  the  ground  will  not  bo. 
as  warm,  as  by  the  deep  plowing  it  does  not  retain  moisture  as  long. 
Plowing  deep  in  the  spring  will  bring  soil  to  the  surface  which  is  not 
fit  for  vegetation.  By  deep  plowing,  even  in  spring,  the  perfectly 
covered  sod  will  rot  and  act  advantageously  to  the  croj),  and  will 
give  a  better  yield  than  by  shallow  plowing  in  spring.  lie  who 
plows  deep  in  the  autumn  will  make  very  large  crops,  have  plenty  to 
eat,  feed,  and  sell,  and  keep  his  stock  as  much  as  possible  in  the  stable 
to  save  all  manure.  The  spring  plowman  will  make  in  one  unfavora- 
ble year  small  crops,  and  often  fail  entirely ;  he  has  nothing  to  eat, 
feed,  or  sell ;  his  stock  runs  about  the  whole  year,  and  he  loses  all 
the  manure. 

Mr.  A.  G.  Bisbee,  of  Chester  Cross  Roads,  Ohio,  says  that  deep 
plowed  land  never  dries  as  quick  as  land  shallow  plowed.  Four  years 
ago  I  bought  a  lot  for  planting  a  vineyard,  very  badly  worn  ;  had 
been  under  cultivation  for  forty  years  and  probably  not  a  shovel  of 
manure  had  been  put  upon  it.  It  is  the  highest  -point  of  land  in 
northern  Ohio,  being  two  hundred  feet  higher  than  any  other  land, 
except  that  in  [the  vicinity.  I  plowed  it  with  two  teams  and  two 
plows,  one  following  the  other  in  the  same  furrow,  and  tlirowing  up 
the  subsoil  to  the  top.  I  planted  out  my  vineyard,  and  planted  a  row 
of  potatoes  between  rows  of  grape  roots.  The  potatoes  turned  the 
finest  in  the  country.  The  earth  kept  moist  all  summer  to  within  an 
inch  of  the  surface.  Another  object  in  deep  plowing  is  to  bring  up 
the  clay,  which  is  one  of  the  elements  necessary  for  vegetable  gi-owth, 
especially  the  blue  clay,  after  beiiig  exposed  a  few  years  to  the 
influence  of  the  "weather.     He  then  cites  instances  to  prove  his  asser- 
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tions,  and  sajs  that  he  does  not  think  that  he  will  ever  go  back  to 
shallow  plowing. 

Mr.  David  Boyd,  Lake  Ridge,  Mich. — He  sajs  that  he  plowed  his 
land  from  four  to  six  inches,  and  sowed  some  of  it  with  wheat.  It 
came  up  well  at  the  fall,  but  lost  root  badly  in  the  winter  and  spring. 
The  result  was  only  eight  bushels  the  acre.  In  the  spring  I  plowed 
a  piece  of  corn  stubble  in  the  same  way,  sowing  one-half  to  oats  and 
planting  the  remainder,  with  corn.  The  oats  started  well,  but  shriv- 
elled up  befote  harvest,  and  only  yielded  about  twenty  bushels  to  the 
acre.  The  corn  dried  out  at  the  close  of  the  season,  and  was  nearly 
a  failure.  Then  I  plowed  down  ten  inches.  I  got  this  fall  twenty- 
two  bushels  per  acre  of  wheat ;  from  another  piece  I  got  fifty-four 
bushels  of  oats. 

S.  H.  McConuel,  Rockville,  Chester  county,  Pennsylvania,  says, 
that,  setting  aside  his  neighbors'  find  his  own  experience,  he  broke 
up  a  field  for  corn  of  rather  a  light  loam,  with  a  red  clay  subsoil,  deep 
enough  to  turn  up  one  or  two  inches  of  this  red  subsoil.  He  har- 
rowed thoroughly  and  planted.  The  corn  came  up  pale  and  sickly, 
and  never  yielded  anything  but  a  crop  of  nubbins.  The  next  plowing 
turned  out  no  better.  He  now  plows  four  to  five  inches  deep ;  is 
careful  not  to  touch  the  subsoil,  and  never  fails,  without  manure,  to 
raise  from  fifty  to  eighty  bushels  shelled  corn  per  acre.  He  beheves 
in  stirring  the  soil  as  deep  and  as  often  as  3'ou  wish,  but  at  the  same 
time  keep  nature's  plan  in  view,  by  keeping  the  best  soil  always  on 
the  top.  Shallow  plowing  is  not  only  practiced  throughout  his 
county,  but  also  in  the  adjoining  one,  Lancaster,  the  garden  of  the 
State,  or,  we  might  say,  of  the  world. 

Mr.  Archibald  McYean,.  Avon,  Livingston  county,  writes  that 
there  was  a  road  in  his  farm  which  he  wished  to  plow,  but  it'  was 
so  hard  that  he  had  to  give  it  up.  He,  howevQi',  sowed  it  as  he  did 
the  surrounding  land,  thinking  that  it  would  come  to  naught,  "but 
there  was  some  dust  and  some  lumps  of  clay  on  the  track,  and  the 
harrowing  partially  covered  some  of  the  seed,  and  a  lively  rain 
sprouted  even  that  which  lay  in  sight.  I  looked  for  it  to  perish  from 
time  to  time,  till  near  harvest,  but  every  time  I  looked  I  noticed  a 
ranker  growth  of  wheat  on  that  road  track  than  any  other  portion  of 
the  field,  and  the  best  yield  at  harvest." 

Mr.  G.  S.  Bentley,  Green  Hill,  Columbiana  county,  Ohio,  says : 
About  three  years  ago  I  took  charo;e  of  a  farm  of  fiftv  acres.  It  was 
naturally  a  good  sandy  soil,  rather  hilly,  subsoil  on  the  more  elevated 
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portion  gravely,  on  the  more  level  portion  clayey.  With  shallow 
plowing,  no  stock,  no  manure,  and  the  ruinous  system  of  farming  to 
which  it  liad  been  subjected,  the  average  of  wheat  per  acre  was  about 
six  bushels.  I  have  been  plowing  seven  or  eight  inches  instead  of 
three  or  four,  keeping  all  the  stock  it  will  bear  and  applying  all  the 
manure  to  the  land  j^lowed,  and  ploAving  none  without  giving  it  a 
portion  of  barn-yard  manure,  and  to  seed  down  to  clover  just  as  soon 
»  as  the  soil  is  in  proper  condition  for  it.  The  result  has  been  an  aver- 
age of  twenty  bushels  wheat  per  acre  ;  oats,  thirty  ;  corn,  forty-iive 
to  fifty.  I  attribute  tliis  result  to  the  deep  plowing  more  than  to  any 
other  cause. 

Mr.  Charles  A.  Eggert,  Iowa  city,  Iowa,  says :  In  regard  to  deep 
tillage,  allow  me  to  offer  a  remark  or  two.  Many  writers,  etc.,  who 
favor  deep  tillage  fail  to  admit  that  all  tliat  is  to  be  attained  by  deep 
plowing,  trenching,  etc.,  has  sometimes  already  been  done  by  natnre 
herself.  Mr.  Snow,  of  Michigan,  refers  to  the  practice  of  sowing 
Yheat  in  the  timbered  land  by  simply  harrowing  it  in,  as  a  proof 
that  deep  plowing  is  not  reqnired  to  secure  large  crops.  lie  evidently 
overfooks  the  palpable  fact  that  in  timliered  land  the  roots  of  the 
trees  have  already  most  perfectly  done  what  the  plow  would  only 
less  perfectly  do  in  prairie  soil. 

The  principal  advantages  of  deep  plowing  are  in  the  fact,  that 
deeply  plowed  land  is  more  open  to  the  influence  of  the  atmosphere; 
that  it  is  sooner  warmed  in  spring,  and  retains  its  warmth  later  in  the 
fall ;  that  it  has  better  drainage  and  more  capacity  of  retaining 
.moisture;  and  that  it  enables  the  roots  of  plants  to  enter  the  soil 
more  readily,  and  to  accommodate  themselves  to  the  conditions  of 
drouth  or  severity  of  seasons. 

All  these  advantages  are  possessed  by  a  timber  soil,  especially  after 
the  roots  of  the  tre^s  have  decayed  in  some  degree.  This  is  very 
apparent  in  the  entire  western  country,  where  the  timber  and  prairie 
alternate.  Tlie  principal  reason  why  so  many  of  our  fruit  trees  in 
the  west  thrive  in  timber  soil  and  get  Avinter  killed  on  the  prairie,  is, 
because  in  the  former  an  equivalent  of  deep  plowing  exists,  while, 
until  recently,  plantations  of  fi-uit  trees  on  the  prairies  were  made 
on  imperfectly  prepared  soil.  At  present,  deep  tillage  of  the  praii-ie 
soil  is  generally  conceded  to  guarantee  the  very  best  success  of  fruit 
and  other  culture. 
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DiEECTIONS    FOE   THE    SuGAK    HoUSE. 

Mr.  G.  W.  Caiieton,  Brunswick,  Maine.— Last  JSTovember  one  of 
yonr  correspondents  made  inquiry  about  maple  sugar,    I  will  attempt 
to  tell  liim  what  his  trouble  arises  from,  and  the  reward  of  "as  hand- 
some a  cake  of  sugar  as  can  be  made  in  the  State "  he  may  pass  to 
you  to  be  shared  by  the  club.     He  boils  his  sugar  so  high  that  it 
retained,  no  moisture  after  being  granulated,  or  he  keeps  it  in  some 
tub,  keg  or  firkin  which  allows  all  the  richness  to  filter  out  of  it. 
Boil  it  slacker ;  don't  let  it  filter ;  seal  it  up  like  canned  fruit,  and  it 
will  never  lose  its  peculiar  rich  flavor.     If  he  or  any  one  else  has  any 
maple  sugar  which  has  become  inferior  by  age,  and.  if  the  crop  is 
short  this  spring  and.  you  have  any  left  over,  and  you  want  to  avail 
yourself  of  a  quick  market  and  good  paying  prices,  remelt  your  old 
sugar  to  a  syrup,  then  reboil  it  to  a  granulating  pitch,  which  is  easily 
known  by  taking  out  a  little  with  a  spoon,  and  dropping  it  into  a 
cup  of  cold  water ;  if  just  right  to  grain,  it  wdll  form  readily  into  a 
soft  ball  in  the  bottom  of  the  cup.     Grain  the  sugar  by  stirring- 
while  hot.     If  too  hot,  the  sugar  will  be  in  fine,  close  grains.     Have 
it  boiled  just  right,  and  just  as  hot  as  a  finger  thrust  into  it  can  be 
borne,  and  if  the  sap  or  syrup  has  been  kept  sioeet,  not  kept  so  long 
or  so  carelessly,  or  so  thin  as  to  become  'sour,  the  sugar  will  be  in 
coarse  grains,  and  of  far  richer  flavor,  and  by  stirring  into  it  a  small 
quantity. of  sugar  that  has  been  pounded  fine,  it  will  gi-ain  in  half 
the  time,  and  be  as  good  as  he  can  wish  for.     If  maple  sugar  is 
wanted  by  some  of  our  pioneer  families,  '■'■vMy  Ijacli^''  beautifully 
white,  for  "  comjxiny,^^  take  a  common  earthen  pot,  and  watli  a  drill, 
or  nail,  make  several  small  holes  in  the  bottom  of  it.    Lay  over  these 
a  small  piece  of  coarse  cotton  or  muslin.     ISTow  fill  the  pot  with 
newly  granulated  sugar  to  the  top,  crowd  the  sugar  down  so  as  to 
settle  it  sufiicient  for  a  cake  of  clean  clay,  made  soft  as  putty,  which, 
after  covering  the  top  of  the  sugar  with  a  piece  of  thin  white  paper, 
or  wet  cotton  cloth,  lay  on  the  cake  of  clay  and  press  it  down  upon 
the  sugar,  so  as  to  fill  the  pot.     ISTow  cover  the  pot  with  a  plate  to 
keep  the  clay  clean  and  moist,  set  this   pot  of  sugar  on  the  top  of 
an  empty  one,  and  set  the  whole  away  in  a'  cool  cupboard.     The 
drippings,  which  will  fall  into  the  under  pot,  will  be  most  deliciously 
rich,  and  the  sugar  in  the  pot  from  which  they  were  drained  wdll  be 
white  and  nice  enough  foi'  the  "company,"  if  it  does  not  come  too 
early,  but  its  peculiar  maple  flavor  will  be  greatly  departed,  for  in 
proportion  as  the  sugar  contained  this  moisture  it  is  rich  or  otherwise. 

Adjourned. 
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March  23,  1869. 

Mr.  Nathan  C.  Ely  in  the  cbair;  Mr.  John  W.  Chambeks,  Secretary. 

Geain  m  Butter. 

Mr.  Ilomdr  Hickok,  Watertown,  K.  Y.,  asked  if  butter  is  better 
having  a  grain  than  without.  "  What  causes  this  gi'ain,  and  of  what 
is  it  composed  ?  Is  it  really  composed  of  anything,  or  is  it  merely  an 
ajjpearance ;  then  how  do  you  produce  the  grain  ?  " 

Mr.  J.  B.  Lyman. — When  the  butter  cuts  like  good  green  cheese,  , 
and  does  not  stick  to  the  knife  in  warm  weather,  we  call  it  of  good 
grain.  When  it  cuts  like  lard,  the  grain  is  bad.  ISTo  high-priced 
butter  has  bad  grain.  Many  circumstances  must  be  just  right  in 
order  to  secure  high  quality  in  butter,  but  three  precautions  cannot 
be  dispensed  with,  if  Mr.  Hickok  would  get  the  highest  prices :  1. 
The  cows  must  eat  sweet  upland  grasses,  or  fine  early  cut  hay ;  2. 
^Neither  milk,  cream  nor  butter  must  be,  for  any  considerable  time, 
warmer  than  from  sixty  degrees  to  sixty-live  degrees ;  3.  The  butter 
must  be  worked  right,  and  not  too  much. 

Mr.  S.  Edwards  Todd. — The  grain  of  butter  is  the  name  given  to 
a  certain  appearance  of  prime  butter,  which  can  be  perceived  only 
by  the  experienced  eye.  In  reality,  there  is  no  such  thing  as  the 
grain  of  butter.  But,  for  want  of  a  word  which  will  express  that 
appearance,  dairymen  have  called  it  grain.  It  is  that  peculiar 
appearance  of  good  butter  which  assures  the  experienced  eye,  at  first 
sight,  that  every  operation  connected  with  the  manufacture  of  that 
butter  was  performed  just  as  it  should  be.  That  which  we  denominate 
the  grain  cannot  readily  be  described  on  paper.  Perhaps  in  two- 
thirds  of  the  butter  that  is  received  at  the  New  York  markets  no 
more  grain  can  be  perceived  than  in  a  cask  of  tallow  or  a  pot  of  lard. 
Let  the  grain  of  butter  be  pointed  out  to  a  person  who  has  not  had 
long  experience  in  selecting  and  tasting  butter  of  a  prime  quality, 
and  he  will  be  puzzled  when  he  attempts  to  designate  the  grain  to  a 
beginner.  When  butter  has  been  made  of  poor  milk,  which  was 
kept,  while  the  cream  was  rising,  in  a  close  and  poorly  ventilated 
apartment ;  when  the  churning  was  done  when  it  seemed  to  be  most 
convenient,  and  the  butter  worked  when  the  dairyman  or  maid  had 
no  other  employment,  and  has  been  worked  too  much,  or  not  enough, 
we  may  look  in  vain  for  the  grain  of  butter.  When  butter  is  worked 
by  means  of  a  roller,  by  squeezing  or  kneading  it  with  the  bare  hands, 
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or  by  crushing  and  smoothing  the  surface  by  pressure,  the  best  of 
butter  will  appear  waxy  and  sticky  when  tasted,  and  will  exhibit 
very  little  or  none  of  that  peculiar  appearance  which  is  called  grain. 
Butter  should  never  be  smoothed  and  crushed  while  it  is  being  worked, 
as  sucli  manipulation  tends  to  destroy  the  grain,  by  rendering  it 
"  salvey "  or  adliesive.  Prime  butter  that  has  been  made  of  the 
shining  globules  that  were  gathered  among  tlie  fragrant  clover,  that 
has  not  been  worked  too  much,  will  not  adhere  to  one's  lips  and 
teeth,  any  more  than  a  piece  of  a  Bartlett  pear.  On  the  contrary, 
butter  that  has  been  worked  too  much,  that  has  been  crushed  with  a 
ladle  or  with  a  roller,  will  be  divested  of  all  granular  appearance, 
and  will  adhere  to  one's  teeth  and  lips  like  tallow.  There  is  science 
in  working  butter.  The  mass  should  be  gashed  through  and  through, 
to  allow  tlie  buttermilk  opportunity  to  escape  into  the  gashes.  Then, 
as  the  gashes  are  closed,  the  milk  will  all  flow  out,  as  it  cannot  be 
forced  again  into  the  butter.  More  butter  is  spoiled  by  overworking, 
by  crushing,  grinding  beneath  the  ladle  or  roller,  or  with  the  bare 
hands,  than  any  other  ^ys^,J. 

To    EaISE  WATERMELOIfS, 

Mr.  B.  F.  Stanley,  Greenville,  S.  C,  wrote :  "  As  a  small  return 
to  others  for  their  knowledge,  I  give  you  our  plan  for  raising  water- 
melons. Holes  dug  two  feet  square  and  eighteen  inches  deep,  twelve 
feet  apart,  filled  with  fresh  stable  manure  tramped  down,  the  sur- 
rounding soil  drawn  over  ;  or,  better  still,  fresh  soil  from  the  woods  or' 
corners  of  fences  mixed  with  road  sand,  a  broad,  flat  hill,  like  an. 
inverted  saucer,  a  little  well  rotted  manure  or  guano  slightly  raked  in, 
some  coal  dust  to  absorb  the  sun's  rays,  which  also  prevents  forming 
a  crust.  Second,  seeds  left,  never  work  them  when  the  dew  is  on 
them,  nor  disturb  the  vines,  but  work  them  thoroughly ;  let  no  grass 
or  weeds  appear.  Our  weights  from  twenty -five  to  forty-five  pounds. 
Our  best  varieties,  the  Orange,  bankright,  and  Bradford." 

Oats  oe  Siioets  for  Food. 
Mr,  G-.  W.  Fisk,  Coldwater,  Mich.,  requested  the  opinion  of  the 
club  as  to  the  comparative  value  of  oats  and  common  bran  or  shorts, 
in  feeding  milch  cows  or  sows  with  pigs.  "  Which  will  best  develop- 
the  frames  of  young  animals  with  the  least  expense,  with  oats  at  forty- 
flve  cents  and  shorts  at  one  dollar  per  hundred  ?  After  several  years" 
experience  in  cutting  feed  for.  both  horses  and  cattle,  I  am  entirely" 
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convinced  of  its  utility.  In  the  past  seven  years  I  liave  not  lost  a 
single  animal,  and  have  had  no  occasion  to  resort  to  medicines  or  the 
veterinary  surgeon.  It  is  the  most  economical  way  of  feeding  both 
fodder  and  grain ;  it  promotes  the  health  of  the  animal.  The  feed, 
when  moistened  and  mixed  with  ground  feed,  produces  a  develop- 
ment more  nearly  like  grass  than  if  fed  dry." 

Mr.  T.  C.  Peters. — A  bushel  of  oats  weighs  thirty-two  pounds,  and 
so  100  pounds  would  cost  one  dollar  and  thirty-five  cents,  while  it  is 
a  cent  j^er  pound  for  bran.  But  bran  is  the  most  protitable  feed  for 
milch  cows  than  any  I  have  ever  used.  Oats  I  have  never  fed  to 
milch  cows,  but  I  have  given  them  to  the  calves.  I  would  as  soon 
have  bran  as  oats  to  feed  cows.  All  things  being  equal  as  to  price,  I 
would  sooner  have  bran  than  oats.  I  do  not  know  the  relative  value 
in  making  milk,  but  I  think  oatmeal  would  be  the' best  to  make  milk 
and  to  make  bone,  as  in  young  cowi^it  is  much  the  best. 

Mr.  J,  B.  Lyman. — The  ^tate  has  appropriated  §6,000  to  ascertain 
the  cause  of  disease  among  breeding  cows^  but  no  affirmative  result 
has  been  reached.  Inquiring  among  the  farmers  where  this  malady 
is  the  worst,  I  have  found  the  herds  that  suffer  most  are  fed  on  the 
hay  of  old  and  exhausted  meadows,  and  slopped  with  corn  meal.  In 
this  food  there  is  little  albumen,  little  from  which  the  animal  can 
make  either  curd  or  bone,  and  being  called  upon  to  do  both  at  tlie 
same  time,  nature  gives  it  up.  The  heaviest  milk  is  not  the  richest. 
Some  milk  will,  make  a  pound  of  cheese  from  eight  of  milk,  some 
from  twelve.  When  an  animal  has  young  to  perfect  she  should  have 
food  rich  in  flesh  and  bone  material,  in  that  which  makes  milk  heavy. 
"Wheat  shorts  is  such  food;  so  with  good,  heavy  northern  grown 
oats.  It  is  not  well  to  feed  whey  only  to  sows  with  pig. 
They  should  have  the  curd  in  some  form,  or  else  wheat  bran 
and  shorts  should  be  fed  with  the  whey.  This  trouble  with  the  cows 
has  arisen  since  railroads  and  steamships  have  made  it  practicable  to 
<3onsume  milk  far  from  where  it  is  produced.  It  seldom  originates 
in  butter  dairies.  Bonedust  on  the  pastures  and  meadows,  with 
wheat  shorts  in  the  winter,  in  place  of  corn  meal,  will  rid  us  of  this 
disease. 

Mr.  T.  C.  Peters. — I  used  to  feed  bran  to  a  number  of  ewes,  and 
lost  the  lambs  by  abortion,  and  when  I  stopped  the  bran  this  abortion 
ceased.  If  attention  is  to  be  paid  to  chemistry  it  will  be  found  jjiat 
43ats  produce  more  growth  of  animals  than  anything  else.  In  Scot- 
land, where  they  use  nothing  but  oatmeal,  you  see  the  men  very 
iStrongly  developed. 
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When  to  Sow  Clover. 

Mr.  .J.  D.  Ackerman,  Union  city,  Michigan,  asked  "  if  'it  will  do 
to  sow  clover  abont  the  middle  of  June  with  bnekwheat  and  get  a 
good  catch  ?  I  have  a  field  I  wish  to  seed.  The  laiid  is  too  wet  to 
get  in  proper  condition  earlj  enough  for  oats.  Would  it  do  any  bet- 
ter with  Hungarian  grass  V 

•  Mr.  S.  Edwards  Todd. — Leave  out  the  buckwheat  and  sow  the 
grass  seed  alone.  The  best  way  to  seed  down  is  not  to  plant  any  crop 
at  all. 

Mr.  Wm.  S.  Carpenter. — I  .have  sown  clover  seed  as  late  as  1st 
June.  If  sown  with  buckwheat  or  rye  the  seed  is  more  sure  to  take 
and  look  well ;  and  where  w^eds  alone  accompany  the  grass  seed  they 
are  very  apt  to  destroy  it  in  my  experience. 

Mr.  S.  Edwards  Todd. — With  all  respect  to  Mr.  Carpenter,  I  say 
that  there  is  a  good  deal  of  error  in  regard  to  seeding  farms.  The 
farmers  have  had  it  driven  into  them  that  they  must  sow  something 
with  the  grass  seed  before  they  can  get  a  catch.  I  thought  so  at  first 
myself,  but  I  have  changed  my  opinion.  It  is  better  to  sow  the  seed 
alone  on  prepared  ground ;  the  difliculty  in  securing  the  catch  arises 
from  not  having  the  ground  properly  prepared.  The  ground  wants 
to  be  prepared  as  for  a  carrot  bed.  The  seeds  are  very  small  and  ten- 
der and  cannot  grapple  with  lumps.  The  ground  must  be  pulverized. 
Whenever  a  load  of  hay  is  turned  over  in  the  streets,  how  the  seed 
will  spring  up  on  the  hard  beaten  path. 

Mr.  P.  T.  Quinn. — What  time  would  you  sow  it  ? 

Mr.  S.  Edwards  Todd. — Whenever  I  got  the  ground  ready.  If  it 
were  not  under  a  state  of  pulverization  till  July  I  would  wait  then. 

Mr.  Wm.  S.  Carpenter.— It  is  hardly  safe  to  put  in  grass  much 
after  July.     If  accompanied  with  grain  it  is  more  likeh"  to  succeed. 

Mr.  Louis  Brenelt,  Xew  York  city,  wrote  to  ofler  a  few  suggestions 
to  the  club.  He  said :  "  While  a  grain  crop  is  growing  and  begin- 
ning to  bloom,  but  very  little  strength  is  taken  from  the  ground,  but 
when  the  grain  i'^/pens  the  ground  becomes  impoverished.  In  like 
manner,  when  grass  for  hay  is  left  to  bear  seed,  the  soil  is  similarly 
afiected.  But  the  soil  is  most  impoverished  by  raising  plants  of 
which  the  seed  produces  oil.  A  better  crop  of  wheat  can  be  raised 
without  manure,  after  clover  mowed  in  blossom,  than  can  be  raised 
even  vvdien  the  ground  is  well  manured  after  clover  mowed  in  seed. 
Most  farmers  let  their  hay  get  too  ripe,  by  which  they  hurt  their 
land  more  than  they  are  aware  of,  and  thus  the  soil  becomes  so  poor 
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that  tliey  are  unable  to  raise  without  difficultj  any  other  crop.  On 
an  average,  farmers  raise  no  more  than  two  tons  of  hay  to  the  acre. 
By  irrigation  they  could  raise  from  four  to  six.  If  irrigated,  land 
worth  now  from  ten  to  fifty  dollars  per  acre  would  be  worth  from 
8^00  to  8500  per  acre.  The  offal,  if  carefully  collected,  would  feed 
millions  of  fowl.  Poultry  raised  so  near  market  would  also  cpme  in 
in  much  finer  condition.  The  same  thing  would  be  with  lambs, 
sheep,  and  other  stock.  Poultry,  like  other  stock,  should  be  raised 
at  some  distance  from  the  city,  and  the  farmers  living  near  the  city 
should  prepare  them  for  market.  My  opinion  is  that  the  Farmers' 
Club  should  influence  the  State  government  to  employ  highly  and 
practically  educated  commissioners,  paid  by  the  State,  to  advise  the 
farmers  gratis  to  make  the  above  mentioned  improvements,  in  the 
cheapest  possible  manner.  It  would  be  of  greater  benefit  than  the 
model  farms,  as  the}^  are  local. 

Plaster  ox  Stkawbekry  Beds. 

Mr.  B.  Y.  E.  Pratt,  Alaska,  Kent  county,  Michigan. — I  prize  your 
clu])  reports  highly,  and  receive  a  great  deal  of  instruction  which  I 
wish  to  put  into  practical  use  in  working  my  farm,  which  is  a  new 
one.  But  I  write  you  more  particularly  to  inquire  of  the  club,  or 
some  of  its  many  correspondents  who  may  know,  as  to  the  effect 
which  plaster  of  Paris  will  have  on  strawberry  plants,  which  grow  in 
our  fields  in  great  abundance,  and  which  some  of  our  neighbors  say 
will  be  destroyed  by  using  plaster  as  a  fertilizer.  Not  having  experi- 
ence, I  should  like  to  be  informed  if  it  is  detrimental.  If  it  would 
be  so,  if  not  sown  on  the  ground  occupied  by  the  plants,  but  used  on 
other  crops  adjacent.  I  should  like  to  know  which  kind  of  soil  is 
better  for  growing  strawberries,  a  sandy  loam,  or  a  clayey  soil,  both 
equally  well  prepared. 

Mr,  J.  B.  Lyman. — The  cultivators  of  the  strawberry  have  never 
found  plaster  a  valuable  manure.  Its  effect  is  to  grow  stalk,  not 
fruit  or  seed.  Applied  to  ;tields  that  abound  in  strawberries  it  will 
be  likely  to  make  clover  grow,  and  drive  out  the  strawberry,  or  else 
it  will  give  you  rank  leaves  and  stems,  but  few  berries.  The  Wilson, 
the  Brooklyn,  the  early  scarlet,  and  some  others,  will  do  well  on 
sandy  soils.  The  Triomphe  de  Grande  will  not.  It  needs  a  cool  clay 
loam. 
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Roots  for  Food. 
Mr.  H.  Heberling,  Mount  Pleasant,  Jefferson  county,  Oliio,  writes : 
"  After  an  experience  of  more  than  thirty  years  feeding  roots  to  cows 
and  stock  ewes,  I  am  convinced  tliat'  more  than  half  the  value  of  roots 
(nature's  substitute  for  green  pastures)  is  almost  entirely  overlooked. 
Observation  has  conducted  me  to  the  following  conclusions  :  1st.  The 
succulent  and  alterative  properties  of  roots  are  essential  to  the  health- 
fulness  of  ruminating  animals  when  excluded  from  green  pastures ; 
2d.  In  addition  to  the  large  amount  of  actual  nutrition  in  roots,  they 
impart  to  meal,  grain,  hay,  and  other  dry  food,  juicy  and  alterative 
properties,  that  so  modify  the  dry  food  as  to  render  it  doubly  valuable 
in  sustaining  the  anunal  economy;  3d.  With  one  peck  or  more 
chopped  roots  to  each  cow  morning  and  evening,  our  cows  are  in  as 
good  condition,  and  yield  as  much  rich  milk  and  butter  during 
winter  and  spring,  as  summer  and  autumn.  I  add  the  roots  to  the 
other  food  to  secure  the  best  results ;  -ith.  Breeding  from  -iOO  to  500 
ewes,  commencing  to  di'op  the  lambs  about  the  middle  of  March,  we 
can  raise  as  many  lambs  as  ewes,  without  starving  any  for  want  of 
milk ;  otli.  Cows  are  not  subject  to  painful  and  protracted  partitrition, 
abortion,  hollow-horn,  wolf-staggers,  or  hollow-belly,  which  last,  to 
the  shame  of  owners,  takes  off  so  many  valuable  cows  in  the  spring 
season ;  6th.  In  nine  cases  out  of  ten,  the  above  diseases  are  merely 
symptomatic,  and  orig-inate  in  deficient  and  unwholesome  food,  and 
are  traceable  to  dryness  of  the  manifold  (vulgarly  called)  followed  by 
ceasing  to  ruminate,  and  where  the  follicles  of  the  stomach  become 
indurated  and  entirely  inactive,  death  must  follow.  One  acre  of  sugar 
beets  would  save  a  herd  of  six  cows  from  all  the  above  troubles,  and 
owner  from  the  losses  of  animals,  butter  and  milk,  and,  in  addition, 
furnish  as  much  food  as  ten  acres  of  oats.  Why  do  not  dairymen 
cease  to  feed  those  fermented,  stimulating,  unnatural  slops,  and  feed 
roots  in  winter  I     A  poor,  unhealthy  cov,-  cannot  make  healthy  milk," 

DlSTEIBUTIOX  OF  loNA  Ge^IPE  YiXES. 

The  chairman  distributed  100  lona  grape  vines,  the  gift  of 
Mr.  R.  W.  Holton,  Haverstraw,  X.  Y.,  who  considers  this  variety 
the  best  grape  now  grown.  On  motiun,  the  thanks  of  the  club  were 
passed  to  the  donor. 
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AYuiTE  Beans — How  Planted, 

Mr.  Joel  Zook,  Madisonburg,  asked  :  "  Should  the  common  wliite 
bean  be  planted  in  hills  ?  If  so,  how  far  apart  each  way,  and  how 
many  to  a  hill  ?  Or  shonld  they  be  sown  broadcast  ?  What  time 
shonld  they  be  planted  ?   Are  they  as  profitable  as  a  crop  of  potatoes  ? 

Mr.  W.  S.  Carpenter. — I  have  planted  them  occasionally.  AVe 
plant  beans  at  the  times  we  ])lant  Indian  corn,  never  broadcast.  We 
cover  them  with  the  plow  the  same  as  Indian  corn.  The  yield  is 
thirty  bushels  to  tlie  acre  when  it  is  good.  We  do  not  consider  tliem 
as  proiitable  as  potatoes.  Last  year  they  commanded  from  four  to 
five  dollars  a  bushel. 

Mr.  A.  S.  Fuller. — But  he  may  be  a  long  way  from  market,  and 
so  the  beans  may  be  more  profitable  than  potatoes.  The  profit 
depends  upon  where  he  is  located ;  the  former  are  more  easily  trans- 
ported than  the  latter. 

Mr.  S.  Edwards  Todd. — There  is  one  point  in  regard  to  the  prepa- 
ration of  the  soil.  The  true  management  is  to  work  over  the  land 
three  or  four  times  and  destroy  as  many  as  three  crops  of  weeds 
before  they  are  put  in.  In  June  put  them  in  with  a  drill  by  stopping 
up  every  other  tube.  We  put  the  rows  about  sixteen  or  eighteen 
inches  apart,  and  then  the  crop  comes  up  so  quickly  and  gets  such  a 
start  of  the  weeds  that  all  necessity  for  hoeing  is  avoided. 

The  Ageicultueal  Peess. 

Mr.  S.  Edwards  Todd  then  proceeded  to  read  a  paper  upon  "  The 
Spirit  of  the  Agricultural  Press  then  and  now  "  : 

About  thirty  or  forty  years  ago  a  j^rinted  article  on  an  agricultural 
subject  was  looked  upon  with  no  little  amazement.  Indeed,  an 
attempt  to  instruct  and  aid  the  tillers  of  the  soil  through  the  medium 
of  the  press  was  scarcely  thought  of.  The  only  agricultural  periodi- 
cals in  the  whole  country  were  the  Genesee  Farmer,  Pochester, 
]Sr.  Y.,  edited  by  the  present  senior  editor  of  the  Country  Gentleman^ 
and  Tlie  Cultivator,  published  at  Alban}^,  by  Hon.  Jesse  Buel.  In 
many  instances  the  farmer  who  received  an  agricultural  paper  was 
reproached  with  the  taunting  epithet  of  a  "  book  farmer."  Nothing 
seemed  to  strike  the  tiller 'of  the  soil  as  a  topic  so  superlatively  ridi- 
culous and  absurd  as  an  attempt  to  instruct  a  farmer  in  the  art  ol 
raising  grain  or  breeding  domestic  animals  through  the  medium  of 
the  press.  Go  to  the  library  of  the  American  Institute  and  examine 
the  old  volumes  of  these  two  illustrious  pioneers,  the  Genesee  Farmer 
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and  Cultivator^  both  of  wlwcli  started  out  in  tlie  magnaniraons  enter- 
prise of  improving  the  soil  and  the  mind  with  as  much  trembling 
and  apprehension  as  tilled  the  mind  of  Christopher  Colnmbns  when 
he  loosed  his  cable  and  launched  on  the  broad  Atlantic,  dreaming 
each  wind  and  star  his  friend  as  he  sailed  for  the  shores  of  the  west- 
ern world.  The  key-note  of  the  agricultural  press  then  was,  "  Agri- 
culture is  the  most  honorable  employment  of  man."  And  that  idea, 
properly  expanded  by  illustrious  statesmen,  embraced  about  all  that 
was  thought  worthy  of  publication.  If  an  agricultural  address  were 
to  be  delivered,  some  governor;?  ex-president, '  or  some  illustrious 
judge  must  be  the  speaker.  Aud  we  usually  formed  a  fair  idea  of 
the  entertainment  beforehand,  as  the  theme  usually  was,  "  The  dig- 
nity of  manual  labor ;  or,  the  transce-nclent  nobility  of  the  calling  of 
him  who  follows  tlie  plow  and  of  her  who  milks  the  cow."  Every- 
thing of  an  agi'icultural  nature  that  was  put  in  type  was  of  such  a 
rague  and  general  character  that  a  beginner  could  learn  nothing  of 
value  from  it,  unless  he  had  first  been  taught  what  the  tyro  must 
understand  before  he  can  perform  the  first  and  simplest  operation 
in  agi'iculture.  Farmers  would  confer  together  about  this  and 
that,  devising  the  most  appropriate  and  judicious  means  for  accom- 
plishing a  given  result.  But  let  their  deliberations  be  brought  out 
in  an  agricultural  journal,  and  the  man  who  would  read  them  and 
be  infiuenced  by  such  recorded  suggestions  was  a  target  for  the  jeers 
of  the  whole  town,  who  would  point  sneeringly  to  every  broken  rail 
in  the  fence,  to  every  noxious  weed  on  his  farm,  to  every  inferior  ani- 
mal, and  to  every  poor  crop  of  gi'ass  or  grain,  as  an  illustrious  example 
of  "  book  farming."  But,  at  the  present  day,  how  changed.  When 
a  person  is  wanted  to  deliver  an  agricultural  address,  do  they  seek 
the  governor,  the  judge,  the  political  demagogue,  or  some  young 
SAvell  to  portray  to  his  hearers  the  poetry  of  agriculture  and  to  pro- 
claim the  lionors  and  glories  of  kid  gloved,  morocco  boot,  and  silk 
velvet  agricniture  ?  By  no  means.  That  kind  of  instruction  is  well 
nigh  played  out.  But  the  man  who  can  tell  something  about  his 
vocation,  who  knows  from  experience  what  to  do  and  can  tell  you 
how  to  do  it,  and  who  does  not  recoil  at  the  sight  of  a  tow  frock  and 
India  rubber  boots,  and  who  can  take  hold  of  almost  any  farm  imple- 
ment and  teach  a  beginner  how  to  handle  it,  and  who  can  hold  up 
hands  calloused  by  practice,  he  is  the  man  to  talk  on  agriculture,  even 
if  his  sentences  do  not  read  as  smoothly  as  the  paragraphs  of  Blair's 
rhetoric'.     The  regular  frock-and-trousers  farmers  are  the  men  who 
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are  destined  to  control  the  agricultural  press  of  our  country.  Farm- 
ers want  facts.  They  have  been  treated  to  a  liberal  supply  of  rheto- 
ric. The  million  want  and  will  have  agricultural  and  horticultural 
matter  to  read.  The  man  who  does  not  read  one  or  more  first  class 
agricultural  papers,  and  aim  to  make  his  system  of  management  coin- 
cide with  the  teachings  of  agricultural  science,  is  now  looked  upon  as 
an  old  fogy  fit  for  treason,  stratagem,  and  spoils  ;  and  the  pulilisher 
of  a  periodical  who  aims  to  succeed  among  the  rural  population 
understands  very  well  that  agriculture,  horticulture,  pomology,  flori- 
culture, and  other  arts  intimately  connected  with  these,  must  occupy 
a  prominent  place  in  his  publication,  or  the  million  will  feel  indifler- 
ent  about  subscribing  for  it.  Publishers  are  beginning  to  appreciate 
this  fact  and  to  employ  waiters  of  the  first  talent  to  supervise  their 
agricultural  departments,  as  they  have  learned,  after  more  than  a 
score  of  years,  that  people  in  the  rural  districts  vnW.  usually  read  first 
that  which  concerns  them  most,  or  which  is  likely  to  be  of  most 
•advantage  to  them  in  their  secular  affairs. 

The  paper  was  concluded  with  a  list  of  the  newspapers  in  the 
United  States  which  make  the  discussion  of  agricultural  topics  a 
special  feature. 

Manure. 

Mr,  Seward  Mitchell  (Maine),  being  present,  asked  if  manure  lost 
its  strength  by  being  spread  upon  the  ground  and  remaining  there 
for  a  number  of  months.  He  said  he  always  spread  manure  from 
the  wagon  on  the  land  at  once,  not  leaving  it  in  heaps. 

Mr.  Horace  Greeley. — In  reference  to  the  manure,  I  think  it 
depends  on  the  time  of  the  year.  If  our  friend  had  put  his  out  in  a 
hot,  dry  month  he  would  have  lost  half  of  his  manure.  I  should  say 
the  1st  of  jS'ovember  was  the  best  time  to  get  it  out ;  but  earlier  than 
that  in  this  latitude  there  would  be  danger  of  wasting  it ;  but  in 
Maine  September  would  be  the  same  as  JSTovember  here. 

Mr.  A.  S.  Fuller  thought  it  would  make  a  difference  as  regards  the 
character  of  the  manure.  If  it  was  old,  decomposed  barn-yard 
manure  there  would  be  no  danger  of  its  deteriorating. 

Black  Spanish  Fowls. 

Mr.  C.  G.  Boardman,  Yermilion,  Os^vego  county,  N.  Y.,  writes  as 
to  the  doings  of  Lis  hens.     He  says  : 

My  fowls  are  of  the  Black  Spanish  variety.    I  usually  feed  screen- 
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ings,  and  occasionally  change  to  corn,  buckwheat,  &c.,  keeping  feed 
before  them  at  all  times.  I  give  them  fresh  water  every  day,  and  at 
all  times  have  a  supply  of  ashes,  sand,  lime,  &c.,  for  them  to  go  to. 
Occasionally  give  them  fresh  meat.  I  might  add  that,  living  in  a 
village,  I  am  obliged  to  keep  my  hens  shut  up  about  half  of  the  year, 
as  I  do  not  allow  them  to  trouble  my  own  or  my  neighbors'  gardens. 
I  have  a  small  in  closure,  (about  10x20  feet)  for  them  to  run  in, 

No.  of  hens 12 

Total  effo-s,  dozen 122 

Average  price  per  dozen,  22^c §27  45 

Chickens  and  droppings  sold  and  consumed 5  87 

8-33  32 
Total  cost  of  feed 14  25 

Showing  a  profit  of $19  07 

Aldeenet  Stock. 

Photographs  of  some  of  the  choice  cows  in  the  famous  herd  of 
Charles  L,  Sharpless,  near  Philadelphia,  were  presented  to  the  club. 
Dr,  Isaac  P,  Trimble  mentioned  the  superiority  of  these  cattle,  espe- 
cially for  butter  dairies. 

Ashes. 

Mr,  "W.  A.  Young,  Cumberland  county,  Pa,,  asked  the  following : 
I  wish  to  plant  potatoes  in  a  piece  of  new  land ;  it  is  a  stiff  blue  grass 
sod,  and  very  heavy  soil  (limestone).  Would  coal  ashes  be  of  any 
benefit  to  lighten  it  ?     How  many  one-horse  loads  to  the  acre  ? 

Mr.  S.  Edwards  Todd. — A  thousand. 

"Will  a  compost  of  hen  droppings,  coal  ashes  and  plaster  make  a 
good  top-dressing  for  corn  ?  About  what  proportion  of  plaster  should 
be  used  ? 

Mr.  Wm.  S.  Carpenter. — The  top  dressing,  without  the  coal  ashes, 
would  probably  be  as  advantageous. 

Mr.  A.  S.  Fuller. — Coal  ashes  are  valuable,  if  put  on  a  sandy  soil, 
but  I  consider  on  clay  soil  they  are  not  worth  drawing  a  mile. 

Mr.  E.  W.  Ilolton. — I  would  use  them  on  clayey  soil  for  the  pur- 
pose of  opening  the  soil.  As  a  manure,  I  would  not  draw  them  half 
a  mile. 

Mr.  Isaac  P.  Trimble. — The  question  has  often  been  asked,  "  Are 
coal  ashes  of  any  use?"  This  could  only  be  proved  by  experiment. 
I  ask  this  man  to  try  Mr.  Todd's  recommendation,  and  put  it  on  at 
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the  rate  of  1,000  loads  an  acre,  and  report  to  this  clnb  as  to  tlie  bene- 
fits derived. 

Mr.  P.  T.  Quinn. — He  does  not  state  whether  it  is  bituminous  or 
anthracite  coal.  If  it  is  hard  coal  ashes  there  is  not  very  much 
fertilizing  material  in  them.  I  tliink  that  Mr.  Todd  states  too^nucli 
in  giving  a  thousand  loads  to  the  acre  ;  a  much  less  quantity  would 
produce  the  same  result.  I  use  it  on  heavy  clay  sod  at  the  rate  of 
thirty-two  loads  to  the  acre.  If  I  were  he,  I  would  plow  in  tlie  fall, 
and,  before  he  plants  in  the  s})ring,  ])low  twice.  This  would  lighten 
the  soil  more  than  the  coal  ashes.  The  compost  that  he  speaks  of  I 
would  mix  with  earth  before  applying  to  the  soil.  It  would  do  as  well 
without  the  coal,  however,  and  thus  save  him  the  trouble  of  drawing 
them. 

Mr.  D.  B.  Bruen. — I  used  tlie  compost  for  corn,  and  it  is  very  useful. 

Mr.  S.  Edwards  Todd. — The  quantity  that  I  have  mentioned  looks 
wonderfully  large,  but  when  we  come  to  divide  it  up  into  the  yards 
and  perches  of  an  acre  v,'e  find  that  it  is  nothing  more  than  would  be 
a  heavy  sprinkling  of  salt  upon  our  meat. 

Mr.  Brainell. — It  would  cost  more  than  three  crops  would  pay 
for. 

Mr.  .D,  B.  Bruen. — Coal  ashes  upon  the  gr-ound  Avill  certainly  open 
it  and  give  it  air ;  that  is  wliat  the  ground  needs. 

Mr.  A.  S.  Fuller. — How  do  they  know  that  there  is  any  food  for 
plants  in  them  ?     Cliemistry  knows  nothing  about  it. 

Mr.  Wm.  S,  Cai-penter. — The  amount  of  fertilizing  material  that 
is  in  coal  ashes  is  due  to  the  ashes  of  the  kindling  wood.  But  I  think 
it  aids  the  soil,  by  reason  of  its  acting  mechanically  ;  but  as  a  fertilizer 
it  is  not  worth  a  straw.  There  is  no  evidence  that  there  is  any  fertiliz- 
ing property  in  the  sands  of  the  sea,  yet  plants  may  be  grown  largely 
in  it. 

Mr.  A.  S.  Fuller. — I  do  not  say  that  there  is  any  fertilizing  material 
in  coal  ashes,  but  I  say  that  the  effects  are  evident  fi'om  their  use. 
My  neighbors  say  when  they  are  applying  lime  that  tliey  are  putting 
on  manure.  I  tell  tlicm  that  tliey  are  not  doing  anything  of  the  kind. 
Now,  there  is  something  in  it  ;  what  is  it? 

Mr.  E.  Williams,  Mt.  Clair,  N.  J.,  said  that  he  has  seen  aslies  tried 
in  a  garden,  and  never  was  there  a  more  luxuriant  growth. 

Mr.  P.  T.  Quinn. — We  know  tliat  tliere  are  certain  materials  in 
guano;  the  chemists  inform  us  of  the  constituents. 

Dr.  Lewis  Feuchtwanger. — There  is  as  much  difference  between 
coal  and  wood  ashes  as  between  night  and  day. 
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Baklet  after  Corn. 

Mr.  J.  H.  Breckbill,  of  Lancaster  county,  Pa.,  in  answer  to  a  letter 
inquiring  about  the  matter,  wrote : 

'■'  Yes ;  you  can  grow  barley  after  a  crop  of  corn  in  this  way, 
having,  of  course  dragged  your  stocks  when  frozen  ;  manure  heavily 
with  green  manure,  plow  as  earh^  as  possible,  make  your  ground 
in  good  order,  roll,  and  drill  quite  shallow.  If  you  sow  by  hand, 
harrow  well  first,  finisli  with  rolling,  sow  two  bushels  clear  seed.  If 
mixed  with  oats  they  will  ripen  nearly  at  the  same  time  and  will  not 
blow  out.  It  will  ripen  before  your  wheat  or  rye,  if  sown  early. 
Cut  before  it  is  too  ripe ;  house,  if  possible,  without  a  rain  and  you 
will  have  a  fair,  bright  sample  ;  you  can  average  thirty-five  or  forty 
bushels  per  acre.  Winter  barley  must  have  the  same  treatment ; 
will  not  easily  freeze  out,  and  is  something  heavier.  If  you  sell,  as 
a  general  rule  have  your  crop  ready  early.  Last  autumn  you  would 
have  got  from  §1.60  to  $1.74  per  bushel.  If  you  sell,  it  will  be  made 
into  malt ;  it  and  cocculus  indicus  will  make  beer  and  bloats.  If  you 
feed,  grind  equal  parts  with  corn*  it  will  make  meaty  and  meat  is 
good  for  the  hungry." 

Black  Ivxot  ix  Plum  Trees. 

Mr.  R.  Blanchard,  of  Lyndonville,  wrote  in  relation  to  a  cure  for 
this  disease.  He  said  that  he  discovered  It  about  ten  years  ago,  and 
had  proved  its  value.  "  It  is  this :  Take  a  paint  brush,  dip  it  in 
spirits  of  turpentine,  and  thoroughly  saturate  the  knot,  being  careful 
not  to  touch  the  tree  except  in  the  diseased  part.  It  stops  the  knoty 
and  tlie  tree  puts  out  healthy  branches  below  it.  I  am  careful  to 
burn  all  the  branches  removed  in  pruning.  If  the  spirits  of  turpen- 
tine is  applied  about  the  time  the  flowers  open,  the  curculio  will  not 
be  so  troublesome,  as  its  smell  repels  insects  otherwise  attracted  by 
the  perfume  of  the  flower.  Another  remedy  I  have  tried  for  the 
curculio,  is  to  smoke  the  trees  with  sulphur.  On  a  still  evening, 
when  the  flowers  are  opening,  place  a  kettle  of  coals  so  that  the 
smoke  will  circulate  freely  among  the  branches,  then  throw  on  sul- 
phur and  pieces  of  leather  or  woollen  rags.  Of  course,  care  is  requi- 
site to  prevent  heating  the  branches.  A  very  successful  apple  grower 
in  our  neighborhood  smokes  his  trees  in  this  manner  evenings  and 
mornings,  every  year,  to  destroy  the  apple  worm.  To  return  to  the 
black  knot.     As  tbe  summer  is  the  time  the  mischief  is  done,  every 
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fresh  excrescence  should  bfe  pared  off,  the  turpentine  applied,  and  it 

will  harden  in  a  week." 

Adjourned. 


March  30,  1869. 

Mr.  Nathan  C.  Ely  in  the  chair;  Mr.  John  W.  Chambers,  Secretary. 

"When  to  Sow  Clover. 

Mr.  J.  D.  Ackerman,  Union  City,  Mich.— I  wish  to  ask  the  Farmers' 
Club  if  it  will  do  to  sow  clover  about  the  middle  of  June  with  buck- 
wheat, and  get  a  good  catch.  I  have  a  field  I  wish  to  seed  ;  the  land 
is  too  wet  to  get  in  proper  condition  early  enough  for  oats.  'Would 
it  do  any  better  with  Hungarian  grass  ? 

Mr.  S.  E.  Todd.— Somehow  all  the  farmers  have  got  the  idea  fast 
in  their  heads  that  there  is  no  sowing  grass  or  clover  Beed  without 
they  sow  it  with  some  kind  of  grain.  I  thought  so  once,  but  after  a 
good  many  years  I  found  out  my  mistake.  Grass  does  better  sowed 
by  itself.  But  the  ground  should  be  well  prepared,  plowed,  cross- 
plowed,  harrowed  and  bushed  till  it  is  as  smooth  as  a  garden^  bed. 
The  time  of  sowing  is  not  so  important  as  the  mode  of  preparing  a 
seed  bed.  Perhaps  the  best  time  to  get  clover  into  wheat  or  rye,  and 
especially  wheat,  is  early  in  the  spring  when  the  surface  is  soft  with 
the  coming  out  of  the  frost. 

Mr.  W.  S.  Carpenter. — I  have  sowed  clover  as  late  as  the  1st  of 
June,  with  good  results. 

Tamestg  the  Buffalo. 
Mr.  Y.  Devinny,  Denver  city,  Colorado  Territory.— I  perceive  by 
the  reports  of  the  Farmers'  Club  that  ths  merits  of  the  American 
buffalo  have  been  lately  discussed ;  the  subject  having  been  brought 
Tip  by  a  letter  from  Jessie  Felt.     E"ow  I  wish  to  say  that  I  fully  cor- 
roborate the  facts  of  that  letter,  and  consider  it  both  timely  and 
important.     It  seems  that  the  suggestions  of  the  club  were  averse  to 
the   domestication   of  the   buffalo;  on3' member  asserting  that  "it 
requires  a  fence  eight  feet  high  to  keep  them  in  their  fields."     This 
might  often  be  said  of  the  domesticated  cattle  and  sheep.     I  have 
Been  twenty  tame  bufialoes  confined  in  a  field  of  poor  pasture  by  a 
fence  four  feet  high.     Mr.  Greeley  asserts  that  "  the  meat  tasted  like 
half  boiled  chips  when  he  eat  it  on  the  plains."     But  as  there  is  a 
reason  for  everything  under  the  ^un,  there  may  be  a  cause  for  the 
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toughness  of  that  particular  buffalo  '•  meat  "  of  which  Mr.  Greeley 
partook.  It  is  a  fact  well  known  to  hunters  that  when  a  herd  of 
buffalo  are  alarmed  that  the  males  linger  behind  and  make  some 
show  of  courage,  while  the  females,  with  natural  instinct,  flee  with 
their  young,  leaving  their  more  brave  companions  in  the  rear  to 
receive  the  fatal  bullet  from  the  huntsman's  rifle.  It  is  safe  to  say 
that  five  males  are  killed  to  one  female;  were  it  otherwise,  but  few 
buffaloes  would  now  be  found  on  the  plains.  From  the  description 
given  we  may  easily  infer  the  kind  of  beef  tested,  the  qualities  of 
w'hich  have  long  ago  passed  into  a  proverb.  I  must  say,  in  truth, 
that  under  the  same  circumstances  and  like  treatment,  buffalo  beef 
will  be  as  tender  as  any  beef  from  domesticated  cattle.  Having 
lived  on  the  border  and  in  the  midst  of  the  buffalo  region  for  ten 
years,  I  speak  what  I  know,  having  no  theories  to  feed  my  vanitv. 
I  have  felt  annoyed,  for  truth's  sake,  that  facts  w'oukl  be  smothered 
out  by  bold  theories.  I  saw  a  half  breed  buffalo  calf  not  long  ago 
in  Denver  which  dressed,  at  five  months  old,  300  pounds.  It  had  no 
extra  care,  and  it  was  the  admiration  of  stockmen,  who  asserted  that 
common  calves  could  not  be  made  so  fat.  Why  import  blooded 
stock  when  we  have  the  very  best  native  beef  animals  ?  They  are 
more  kind  than  common  cattle  ;  they  become  too  tame,  with  petting, 
like  sheep.  I  have  known  them  worked  in  the  yoke ;  yoked  with 
an  ox  they  are  unequal,  the  largest  ox  is  not  an  equal  to  a  medinm 
buffalo  bull.  Many  are  now  giving  much  attention  here  to  the 
domestication  of  the  buffalo  for  crossing  with  common  cattle. 

Lite  Fences. 

Mr.  H.  S.  Bickford,  Grenada,  J^emaha  county,  Kansas.— Can  any 
one  of  the  club  give  any  information  with  regard  to  fencing  with 
trees  ?  It  appears  to  me,  that  trees  such  as  can  be  easily  and  surely 
gro^vn  from  slips  or  seeds,  if  planted  eight  or  ten  inches  apart,  would, 
in  a  few  years,  become  a  good,  serviceable  fence,  beside  making  good 
wind-break,  so  much  needed  in  prairie  countries. 

Mr.  J.  B.  Lyman.— On  soils  where  the  hemlock  grows  well,  it  can 
be  trimmed  so  as  to  make  a  strong  fence,  and  at  the  same  time  an 
excellent  w4nd-break.  But  the  chief  difiiculty  with  all  live  fences  is, 
that  they  do  not  receive  sufiicient  cultivation  and  pruning  at  the 
critical  time.  If  neglected,  the  bush  or  young  tree  gets  a  start 
upward,  and  no  after  treatment  w^iU  produce  that  thickening  at  the 
bottom  so  necessary  for  a  trustworthy  fence.     The  osage  orange,  the 
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honey  locust,  the  bay  berry,  and  the  bucktliorn,  are  the  best  hedge 
trees.  In  the  soutli,  where  seasons  are  mild,  the  Cherokee  rose  makes 
a  magnificent  hedge-fence. 

Value  of  Coal  Ashes. 

Mr.  "W.  A.  Yonng,  Cumberland  county,  Penn. :  Will  the  club 
please  answer  the  following  questions :  I  wish  to  plant  potatoes  on  a 
piece  of  new  land ;  it  is  a  stiff  blue  grass  sod  and  very  heavy  soil 
(limestone).  Would  coal  ashes  be  of  any  benefit  to  lighten  it  ?  How 
many  one-horse  loads  to  the  acre  ?  Will  a  compost  of  hen  droppings, 
coal  ashes  and  plaster  make  a  good  top-dressing  for  corn  ?  About 
what  proportion  of  plaster  should  be  used?  I  have  been  greatly 
benefited  by  reading  the  reports  of  the  club. 

Mr.  S.  E.  Todd. — What  I  intend  to  say  is,  that  coal  ashes  have  so 
little  value  as  manure,  that  it  would  take  1,000  loads  to  do  an  acre 
any  good. 

Mr.  A.  S.  Fuller. — I  can't  agi-ee  to  that.  I  have  found  coal  ashes, 
I  mean  anthracite  coal  ashes,  worth  three  dollars  or  four  dollars  a 
ton.  I  like  their  effect  on  a  sandy  soil.  As  for  their  chemical  value, 
I  don't  care  what  they  say,  if,  by  analysis,  they  find  that  they  contain 
no  potash,  no  carbonate  of  lime,  no  phosphate  of  lime,  nor  any  other 
bi-chemical,  they  have  some  good  effect  on  my  soil,  not- a  great  deal, 
I  admit,  yet  enough  to  give  them  a  certain  value. 

Mr.  P.  T.  Quinn. — I  use  coal  ashes  at  the  rate  of  thirty  loads  to 
the  acre.  I  never  buy  any,  but  apply  all  that  are  produced  on  the 
place.  It  is  important  to  know  whetlier  they  are  ashes  of  anthracite 
or  bituminous  coal.  As  for  the  loosing  up  of  heavy  clay,  I  would 
rather  do  it  by  fall  plowing  than  with  coal  ashes.  But  I  would  say  a 
word  to  Mr.  Fuller's  shy  at  chemistry.  We  know  that,  wlien  the 
ammonia  and  the  phosphoric  acid  are  removed  from  guano,  it  is  worth- 
less. Hence,  the  inference  is  altogether  fair,  that  manures  containing 
ammonia  and  phosphorus  are  a  great  deal  stronger  as  manures  than  such 
as  do  not  contain  them.  His  proposed  compost  for  corn  in  the  hill,  hen 
droppings  with  plaster,  is  excellent.  But  I  suggest  tlie  addition  of 
muck  or  dry  garden  loam.  Hen  manure  tlirown  near  the  seed  is 
stimulating,  and  its  effect  will  be  extended,  if  earth  is  well  mixed  with 
it.  I  don't  think  he  will  gain  anything  worth  while  by  mixing  coal 
ashes  with  it.     Muck  is  much  better. 

Mr.  D.  B.  Bruen. — I  have  used  the  compost  nine  years  on  the  same 
land,  and  always  get  good  corn ;  better,  I  think,  the  last  year  than 
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the  first.  Coal  ashes  have  a  mechanical  effect,  if  nothing  else ;  they 
open  and  lighten  the  soil,  admitting  air  and  sunlight. 

Mr.  J.  B.  Lyman. — I  experimented  some  with  coal  ashes  last  year, 
and  ray  conclusions  were  not  flattering.  They  give  a  lush  growth  of 
top,  but  no  body  to  a  root,  and  no  grain.  I  tried  them  on  onions, 
beets  and  tomatoes.  In  May  and  June  they  grew  bravely,  but,  as 
soon  as  summer  heat  came  on,  that  part  of  the  garden  showed  no 
heart.  Tlie  onions  did  not  become  bigger  than  butternuts,  and  the 
beets  were  pulled  up  and  eaten  as  greens,  for  the  roots  ceased  to  grow. 
Tomato  vines  grew  rank,  but  fruited  badly.  My  conclusion  is,  that 
coal  ashes,  I  am  talking  of  anthracite,  may  give  a  spring  start  to 
grass,  but  they  are  worth  nothing  at  the  last  of  the  season,  when  roots 
get  their  size  and  grain  is  developed  in  corn. 

Mr.  W.  S.  Carpenter. — In  all  such  experiments  we  do  not  know 
how  much  kindling  wood  may  have  been  burned  with  the  coal ;  the 
wood  gives  all,  or  nearly  all,  the  potash  that  coal  ash  contains. 

Dr.  Lewis  Feuchtwauger. — There  is  much  silica  in  coal  ash,  and  it 
is,  in  a  fine  state,  easily  soluble  in  water.  This  accounts  for  its  efiect 
in  spring.  But,  though  the  form  or  outline  of  plants  may  be  built 
up  from  silica,  their  value  for  food  must  come  from  potassa,  phos- 
phorus and  lime.  Silicic  acid  is  not,  properly  speaking,  an  element 
in  true  manure,  because  most  soils  contain  abundance  of  it. 

Bones  as  a  Feetilizee. 

Mr.  J.  M.  Paul,  N^orth  Adams,  Mass.,  would  like  to  know  whether 
it  is  advisable,  where  bones  can  be  easily  obtahied,  to  attempt  a  home 
raanufactorj'-  of  them  into  fertilizers.  If  so,  what  is  the  best  method  ? 
Will  strong  wood  ashes  dissolve  them  successfully,  and  how  long  will 
it  take?  What  is  the  best  method  of  using  the  whole  carcase  of 
sheep,  or  other  animals  that  die,  into  fertilizers  ?  Having  read  in  an 
agricultural  paper  that  a  good  quality  of  pliosphate  of  lime  can  be 
made  by  mixing  one  bushel  of  salt  with  one  barrel  of  lime  and  three 
of  muck,  would  like  to  knoM-  if  any  member  of  the  club  has  tried  it  ? 
How  can  I  rid  my  trees  of  the  borer  ? 

Mr.  James  A.  Whitney. — I  wnll  say,  in  brief,  that  a  bone  unbroken 
does  about  as  much  good  on  soils  as  a  stone,  and  not  much  more. 
The  best  way  to  get  them  into  the  proper  state  for  plant  food,  is 
either  to  grind  them  fine  or  to  melt  them  in  an  acid  or  strong  alkali. 
Dig  a  shallow  pit,  bank  it  around  with  clay,  break  the  bones  with  a 
hig  hammer  in  as  little  pieces  as  may  be,  the  finer  the  better,  pile 
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them  in  the  pit,  and  pour  over  them  diluted  sulphuric  acid.  Cover 
tlieni  in  with  dry  muck  or  garden  loam.  They  will  soon  dissolve. 
If  the  weather  is  warm  they  will  dissolve  faster.  Crushed  bones  in 
hogsheads  with  strong  wood  ashes,  kept  warm  and  moistened  with 
soap-suds,  will  soften  into  mass  like  jelly,  that  is  soluble  in  water. 

Dr.  D.  D.  Parmalee. — The  addition  of  sulphuric  acid  by  the 
farmer  without  reference  to  proper  proportions  would  be  likely  to 
change  bones  into  sulphate  of  lime,  and  become  a  very  expensive 
fertilizer.  It  would  be  better  to  finely  pulverize  the  bones  where 
power  is  cheap,  and  let  the  earth  dissolve  them,  or,  to  sell  the  bones 
outriglit  for  thirty  to  forty  dollars  a  ton,  and  use  the  money  to  buy 
guano. 

Mr.  James  A.  Whitney. — If  chemistry  has  done  anything  for  the 
farmer,  it  is  in  treating  bones.  The  addition  of  sulphuric  acid  does 
not  turn  bones  into  plaster,  but  into  superphosphate  of  lime ;  thus 
two  great  points  are  gained,  the  phosphorus  is  increased,  and  the 
w^ioIg  is  converted  from  a  slow,  torpid,  insoluble  mass  into  a  lively, 
soluble,  prompt  manure. 

Cotton  Seed  as  a  Fertilizer. 

Mr.  I,  E.  Tate,  Osyka,  Miss. — The  agricultural  club  of  Washing- 
ton Parish,  La.,  at  its  last  monthly  meeting  had  the  following  ques- 
tions under  del)ate,  which  they  desired  me,  as  their  corresponding 
secretary,  to  transmit  to  you  for  decision,  or  rather  for  your  opinion 
thereon  . 

Question  1.  When  cotton  seed  is  applied  as  a  fertilizer,  and  it 
germinates,  springing  up,  is  its  manurial  virtue  impaired  ?  And  if 
yea,  how  much  ?     Please  answer  in  tenths,  the  latter. 

Question  2.  Upon  an  acre  of  laud  that  will  produce  (without  man- 
ure) twenty  busliels  of  corn,  what  number  of  bushels  may  be  expected 
when  300  pounds  of  good  superphosphate  of  lime  is  applied  ? 

Permit  me  to  say  that  our  two  "  ends  of  the  Union  "  having  no 
longer  any  sectional  cause  for  disturbance,  may  ever  remain  fast 
friends,  indissolubly  bound  by  our  connnon  love  of  country,  one  com- 
mon constitution,  and  one  common  banner. 

Mr.  J.  B.  Lyman. — The  American  Institute  Club  reciprocates  the 
expressions  of  friendship  from  the  distant  gulf  shore,  and  is  rejoiced 
to  see  that  the  minds  of  our  southern  Ijrethern  are  so  much  engrossed 
with  the  all  important  question  of  fertilizei's.  To  the  first  we 
answer :  The  young  plant  at  first  grows  exclusively  at  the  expense  of 
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the  seed.  It  may  be  aptly  compared  to  the  sucking  animal  which, 
when  new-born,  is  incapable  of  providing  its  own  nourishment,  but 
depends  on  the  milk  of  its  mother.  Germination  is  that  change  in 
the  seed  which  fits  its  contents  to  feed  the  young  plant.  If  the 
plant  has  reached  several  inches  in  height,  it  has  eaten  up  most  of 
the  substance  of  the  seed,  and  its  value  as  a  fertilizer  is  nearly 
expended.  Partial  return  of  these  elements  is  made  by  the  decay  of 
the  little  root  and  stem.  If  the  sprout  is  killed  a  few  days  after  it 
appears,  when  but  two  leaves  show,  it  has  consumed  so  little  of  the 
substance  of  the  seed  that  it  is  still  a  valuable  manure.  To  the 
second  :  You  have  a  right  to  expect  thirty  bushels  an  acre  from  that 
land  after  the  superphosphate.  If  you  do  not  get  it,  it  will  be  on 
account  of  a  wretched  season,  or  your  superphosphate  has  been 
debauched  with  chalk  or  ground  oyster  shells.  You  may  get  double, 
but  a  third  more  is  the  average  result  of  many  trials  on  corn. 

•  Poultry. 

The  chairman  now  called  upon  the  committee  that  had  been 
appointed  to  visit  the  New  York  State  Poultry  Exhibition  last  week, 
to  report.  Mr.  Lyman,  one  of  the  committee,  gave  their  report  as 
follows  : 

Your  committee  found  at  the  Empire  Rink  on  exhibition  by  the 
New  York  State  Poultry  Association  the  largest  collection  of  feath- 
ered stock  ever  shown  in  this  city.  In  conversation  with  the  owners 
of  these  animals,  and  especially  the  president  and  secretary  of  the 
Society,  we  gleaned  some  facts  and  reached  some  conclusions  that  may 
be  of  value  to  the  community  at  large.  We  do  not  find  that  improved 
blood  and  fancy  combs  or  gay  feathers  in  chickens  makes  a  decided 
uniform  difference  in  the  value  of  poultry.  Those  who  show  the 
most  satisfactory  account  current  with  their  poultry  yards  do  not 
keep  fancy  fowls.  Yet  there  is  no  doubt  that  breeding  to  a  special 
end  or  point  lias  accomplished  for  poultry  nearly  as  much  as  it  has  in 
neat  cattle.  The  chief  marks  of  excellence  in  a  chicken  are  three  ;  to 
be  a  good  layer  at  all  seasons,  to  yield  a  tender  and  well  flavored 
flesh,  and  to  fatten  rapidly.  There  is  no  breed  that  excels  all  others 
in  each  of  these  points.  Thus,  for  instance,  we  have  no  breed  that 
are  in  size  equal  to  the  Brahmas,  in  delicacy  and  fullness  of  breast 
equal  to  the  Dorkings,  and  as  egg-producers  equal  to  the  Leghorns. 
To  require  this  would  be  as  hard  as  to  demand  of  a.  eow  to  be  as 
large   breed  and  fleshy   as  the   Durham,  to   be  as  vCoj)ieus  of  milk 
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on  moderate  food  as  the  Ayi'shire,  to  give  as  yellow  milkers 
as  an  Alderney,  and  to  be  as  elegant  in  shape  and  as  bnght  in 
color  as  a  full  blooded  Devon.  Such  a  combination  of  merits  is  not 
to  be  expected.  In  choosing  among  the  breeds  of  fowls  one  can  get 
at  least  two  good  qualities  combined,  and  it  is  for  each  pereon  to 
know  and  decide  for  himself  for  what  excellencies  he  chiefly  values 
poultry.  In  the  white  Leghorn  he  will  find  a  regular  and  constant 
egg  producer,  and  the  flesh  quite  good,  but  a  bad  mother.  They  %vill 
not  set.  In  the  Dorking  he  will  find  a  fine  delicate  flesh,  a  full 
development  of  breast,  hardiness  and  self-help,  the  ability  to  pick  up 
a  living  wherever  any  hen  can  live.  But  they  are  not  great  layers, 
especially  in  cold  weather.  In  the  Chinese  fowls,  especially  the 
Brahmas,  liglit  and  dark,  he  finds  a  big-boned  chicken,  a  rapid  grower, 
a  large  and  indifferent  feeder,  that  bears  confinement  well  and  gives 
more  weight  of  poultry  meat  to  the  food  consumed  than  any  other. 
In  the  French  breeds.  La  Fleche  and  Houdan,  we  have  a  fowl  that 
lays  well  at  all  times  of  the  year,  and  ^^hose  flesh  is  excellent,  l^ut 
they  are  not  inclined  to  set,  and  make  poor  mothers.  We  recommend 
to  all  who  keep  poultry  to  improve  the  common  barn-yard  chicken 
by  the  introduction  of  cocks  of  some  of  the  improved  varieties.  If 
one  wishes  to  breed  mainly  for  poultry,  we  recommend  a  Dorking 
cock  as  a  consort  to  Brahma  hens.  If  in  eggs  there  is  more  profit, 
let  him  get  a  Houdan  or  a  Leghorn  cock.  The  black  Spanish  is  a 
good  layer,  but  not  so  remarkable  in  that  respect  as  the  Leghorn. 
His  flesh  is  usually  dry  and  hard.  If  he  respects  flavor  and  appearance 
of  flesh  and  fullness  of  breast,  the  Dorking  blood  should  predominater. 
If  he  raise  poultry  for  market  and  wishes  to  sell  the  greatest  number 
of  pounds,  and  especially  if  he  wishes  to  convert  his  eggs  into  spring 
chickens  in  the  shortest  time,  the  Brahma  fowl  will  be  found  most 
profitable.  By  thus  bringing  together  the  various  kinds  and  afford- 
ing the  public  an  opportunity  to  know  the  characteristics  of  each, 
and  of  hearing  how  and  where  they  may  obtain  choice  birds,  we  think 
the  New  York  State  Poultry  Association  has  benefited  the  commu- 
nity, and  the  society  deserves  encouragement  and  support. 

J.  B.  LYMAN, 
A.  S.  FULLER. 
WM.  S.   CARPENTER. 

Mr.  D.  B.  Bruen. — I  agree  with  that  report.  It  is  just  and  sen- 
sible. I  have  never  had  any  great  faith  in  these  large  bony  hens, 
especially  for  eggs.    Besides  they  are  greedy  creatures,  and  will  eat 
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cabbages  as  fast  as  a  coav,  pretty  near.  I  get  my  eggs  from  little, 
neat  Dominique  pullets,  as  trim  as  a  partridge,  and  speckled  like  a 
hawk. 

Mr.  P.  T.  Quinn. — The  views  advanced  by  the  committee  are, 
according  to  my  experience,  sound,  and  can  be  safely  recommended 
by  the  club  as  a  sunmiary  of  what  is  known  about  breeds  of  poultry. 
Many  a  poultry  book  of  150  pages  does  not  contain  so  much  that  is 
really  valuable  and  conclusive  as  this  well  considered  and  condensed 
report. 

Dr.  Isaac  P.  Trimble. — The  report  is  silent  on  the  virtue  of  the 
black  Hamburg  or  the  penciled  Ilamburgs. 

Mr.  P.  T.  Quinn. — Properly  so.  The  Hamburg  is  unfit  for  the 
table,  and,  much  like  the  black  Spanish,  is  not  hardy.  It  is  a  showy 
chicken,  and  of  some  importance  for  mere  fanciers.  The  mass  of  the 
farming  community  will  not  find  profit  in  them. 

Mr.  J.  B.  Lyman. — I  see  w^e  have  with  us  to-day,  and  he  is  a 
regular  attendant  here,  Dr.  A.  Preterre,  to  whom  the  gold  medal 
was  awarded  for  the  best  device  for  hatching  by  artificial  heat.  We 
would  like  to  hear  from  him. 

Dr.  A.  Preterre. — My  apparatus  consists  of  a  small  case  of  draw- 
ers, where  the  eggs  are  laid  on  cotton.  Under  the  drawers  is  a  vessel 
of  water,  which  is  kept  at  the  right  temperature  by  a  lamp. 

Mr.  J.  B.  Lyman. — What  is  the  right  temperature  ? 

Dr.  A.  Preterre. — 102  degrees.  I  have  known  the  mercury  to  go 
as  high  as  105  degrees  without  mischief,  and  to  fall  to  ninety -five 
degrees  without  spoiling  the  eggs.  I  have  a  little  arrangement  by 
which  the  expansion  of  a  small  bar  of  metal  completes  the  connec- 
tion, and  allows  a  current  of  electricity  to  ring  a  bell.  Its  contrac- 
tion, also,  rings  a  bell.  Thus  I  have  an  alarm  from  the  incubator 
the  moment  the  heat  is  wrong. 

Mr.  J.  B.  Lyman. — How  many  of  a  dozen  can  you  hatch  ? 

Dr.  A.  Preterre. — Of  good  fresh  eggs  I  have  hatched  every  one. 
Generally  there  are  three  or  four  in  a  dozen  that,  for  some  reason, 
fail.  But  I  think  I  can  hatch  out  eight  or  nine  from  each  of  a  hund- 
red dozen  eggs.  Generally  it  takes  three  weeks,  but  some  have  come 
out  in  a  little  less  than  twenty  days.  I  shall  be  pleased  to  show  this 
device  of  mine  to  any  member  of  the  club  who  has  the  curiosity  to 
look  further  into  the  business  of  artificial  hatching,  which  I  find  both 
practicable  and  profitable. 
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Cuke  of  Sick  Animals — Valuable  Directions. 

Mr.  T.  B.  Willson,  Mason  city,  Iowa. — Concerning  the  fat  cow  with 
fever  after  calving,  give  her  two  onnces  of  refined  saltpeter  twice  in 
twelve  hours  for  two  days ;  if  the  fever  does  not  abate,  give  her 
another  dose  or  more,  until  the  fever  leaves  her ;  it  will  do  no  harm 
it"  you  give  lier  ten  such  doses  in  five  days.  My  mode  of  giving  it  is 
to  mix  four  quarts  or  more  of  wheat  bran  with  water,  in  which  the 
saltpeter  has  been  dissolved  ;  mix  to  suit  her  taste  as  to  moisture ;  the 
water  should  be  temperate,  not  over  sixty  degrees  Fahrenheit ;  if 
the  fever  is  high,  and  the  cow  appears  to  be  in  much  pain  and  bowels 
loose,  mix  with  the  mess  ten  grains  of  opium,  or  any  preparation  of 
opium  dissolved,  once  a  day  ;  card  her  gently  and  thoroughly  ;  keep 
her  w^arra  and  dry ;  give  her  no  water  colder  than  forty-iive  degrees 
Fahrenheit,  but  give  her  all  she  will  drink  at  that  or  at  fifty  degrees. 
My  mode  of  forcing  animals  of  any  kind  to  drink  medicine  is  to  mix 
the  medicine  with  water,  put  it  in  a  long-necked  bottle,  tie  the  head 
of  the  animal  high  and  short,  put  a  devise  in  the  mouth,  put  your 
hand  through  the  devise,  pull  the  tongue  gently  through,  turn  the 
nose  up  a  little,  put  the  moutli  of  the  bottle  back  of  the  devise,  turn 
it  toward  the  throat,  and  pour  out  the  contents,  and  it  will  find  its 
own  way  into  the  stomach. 

If  you  have  aii}^  of  the  bovine  tribe  foundered  by  eating  grain,  espe- 
cially oats,  give  them  all  the  raw  potatoes  they  will  eat ;  any  other 
roots  are  good,  but  not  as  good  as  potatoes ;  cut  the  j)otatoes,  or  they 
may  choke  the  animal. 

If  your  cow  gives  bloody  milk,  as  some  good  ones  often  do,  give 
alum,  the  same  as  saltpeter  before-mentioned ;  and,  if  mixed  with  salt 
in  equal  quantities,  if  given  in  season,  will  cure  the  bloody  murrain  ; 
mix  a  little  laudanum  for  murrain,  and  give  once  an  hour  until  the 
animal  appears  easy. 

If  your  cow  has  caked  udder,  or  garget,  as  some  term  it,  give  salt- 
peter with  salt  as  above ;  it  has  always  cured  this  disorder  in  a  short 
time  for  me ;  the  best  cows  are  often  ruined  by  this  plague  from  hot 
weather  and  high  feed.  It  is  so  common  that  I  feel  it  my  duty  to 
divulge  this  sure  cure,  if  applied  in  season  and  faithfully  followed  out. 
I  don't  profess  to  be  a  doctor  of  medicine.  I  only  give  my  experience ; 
what  I  state  herein  I  have  tried  with  good  success,  none  having  failed 
with  me. 
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Death  of  Wm.  R.  PsmcE. 
The  Chairman. — There  are  on  my  table  two  letters  from  an  old 
attendant  of  the  club ;  they  offer  considerable  quantities  of  flower 
seeds  for  gratuitous  distribution.  Beside  them,  I  find  this  note,  with 
a  broad  black  margin,  announcing  that  the  donor  of  these  seeds,  Mr. 
William  E.  Prince,  is  dead,  and  we  are  invited  to  attend  his  funeral 
at  Flushing.  So  near  to  us  all  is  the  mighty  change  !  So  swift  comes 
the  messenger  that  calls  us  away  from  these  talks  of  soils  and  seeds 
and  grasses  to  render  up  our  body  to  the  earth  from  which  we  were 
taken  to  the  earth  that  will  bloom  in  flowers  above  us  ages  after  we 
have  ceased  to  plant  and  water  them !  Few  have  been  more  active 
than  Mr.  Prince  in  scattering  widely  over  the  land  the  means  for 
adorning  the  homes  of  the  people.  Xow  that  he  sleeps,  are  not  those 
who  never  said  a  word  against  him  glad  of  that  graceful  charity  ?  ISTo 
detraction,  and,  alas,  no  praise  of  ours,  can  reach  him  now. 

•  Adjourned. 


April  6,  1869. 

Mr.  Nathan  C.  Ely,  in  the  chair;  Mr.  John  W.  Chambers,  Secretary. 

Alsike  Clovee. 

Mr.  William  Jackson,  of  Westmoreland,  Oneida  county,  K.  Y., 
inquires:  "What  is  the  difference  between  Alsike  clover  and  red 
clover?  Will  it  make  better  hay?  Will  it  make  better  pasture? 
Will  it  yield  more  to  the  acre  ?  Will  it  ripen  earlier  ?  Can  it  be 
cut  twice  in  one  season  ?     Will  it  do  better  on  wet  or  dry  land  ?  " 

Mr.  S.  Edwards  Todd. — The  Alsike  clover,  botanically,  is  the 
trifoUum  hylridum.  The  common  red  clover  is  known  as  the 
trifolium pretense.  There  is  probably  as  much  difference  between 
these  two  varieties  as  there  is  between  two  varieties  of  Indian  corn, 
or  wheat,  or  oats.  The  Alsike  clover  will  make  a  little  better  hay 
than  the  common  red ;  and  from  all  the  reports  that  we  have  had,  it 
is"  going  to  be  a  very  valuable  A^ariety,  as  it  is  said  to  stand  the  cold 
of  winter,  and  not  freeze  out  so  easily  as  the  common  red  clover. 
Those  farmers  who  have  raised  it  say  it  is  from  ten  to  thirteen  or 
fourteen  days  earlier.  I  do  not  know  as  to  the  pasture,  and,  indeed, 
it  has  not  been  tested  sufticiently  as  yet  to  enable  us  to  conclude  as  to 
every  point  whether  it  will  or  will  not  make  better  pasture  than  the 
small  kind  of  red  clover.  AYhen  it  is  said  to  be  earlier  tlian  the  red 
clover,  I  think  that  it  can  only  be  said  that  it  is  earlier  than  the  large 
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"pea  vine"  clover.  For  plowino;  under  it  is  probably  not  so  good 
as  the  large  red  clover,  as  the  Alsike  does  not  grow  so  large  as  the 
common  red. 

HoME-MaDE    SuPERPnOSPHATE. 

Mr.  John  Crawford,  Harlem,  Cook  county,  111.,  writes  that,  having 
rented  a  small  farm  in  the  neighborhood  of  Chicago,  and  being 
desirous  of  using  the  cheapest  and  most  active  fertilizers  on  garden 
stuff,  he  is  desirous  of  making  superphosphate  from  a  number  of 
bones  in  his  possession.  He  has  put  four  pounds  of  whole  bones  in 
a  jar,  and  added  two  pounds  of  sulphuric  acid  for  a  trial,  more  than 
three  weeks  since,  and  at  the  time  of  writing  there  was  no  sign  of 
any  change  in  the  condition  of  the  bones.  "  Xow  what  I  want  to 
know,"  he  says,  "  is,  is  this  the  right  way,  and  how  long  before  the 
superphosphate  can  be  made  ready  for  use  ?  Don't  put  me  off,  but 
give  me  an  answer  as  soon  as  possible." 

The  President. — Here  is  an  inquiry  with  an  entreaty  ;  I  hope 
some  one  will  tell  him  how  to  turn  his  bones  into  superphosphate. 
[Laughter.]  A  few  weeks  ago  a  man  communicated  his  manner  of 
crushing  bones,  in  a  cheap  way.  He  arranged  a  large  spring  pole, 
like  an  old-fashioned  "  baby-jumper,"  suspended  a  large  stone  at  the 
end,  and  by  springing  it  up  and  down  he  was  able  to  crush  any  large 
bone,  by  the  expenditure  of  very  little  force. 

Mr.  T.  C.  Peters. — I  think  the  man  makes  a  great  mistake  in 
attempting  to  grind  bones,  or  to  make  his  own  superphosphate.  He 
had  better  sell  his  bones  for  what  they  will  bring,  and  purchase  good 
superphosphate.  There  are  brands  of  this  fertilizer  which  are  really 
reliable.  Baugli's  ammoniated  superphosphate  is  one  of  the  best 
commercial  manures  in  the  market.  I  have  implicit  confidence  in 
certain  men  who  make  this  manure. 

Mr.  W:  S.  Carpenter. — It  is  very  difficult  to  get  a  mill  strong 
enough  to  grind  bones.     Xo  bark  mill  will  crush  tliem. 

Mr.  H.  T.  Williams. — I  have  in  my  pocket  a  certificate -in  which 
Baugli  Brothers,  of  Philadelphia,  told  me  that  if  a  farmer  could  buy 
his  own  bones  at  thirty  dollars  per  ton,  and  apply  his  sulphuric  acid 
mixed  with  water,  in  the  proportion  of  half  and  half,  in  an  earthen 
hole,  at  the  end  of  two  days  he  could  have  as  fine  a  superphosphate 
as  he  could  wish  for.  Mr.  J.  C.  Thompson,  of  Thompsonville, 
adopted  that  very  plan,  and  found  no  difliculty  at  all  in  manufactur- 
ing superphosphate  for  his  own  use. 
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Mr.  S.  Edwards  Todd. — I  will  saj  a  word  on  the  bones.  I  am  no 
chemist  at  all ;  but  I  know  something  about  the  use  of  bones  and  sul- 
phuric acid.  He  may  keep  his  sulphuric  acid  and  bones  togetlier  for 
three  years,  and  the  bones  will  still  remain  bones.  The  acid  must 
be  properly  diluted.  The  amount  of  water  to  be  mixed  with  it  must 
be  determined  by  successive  experiments  on  a  small  scale.  When 
tlie  proper  measure  of  dilution  has  been  obtained,  the  bones  can  be 
dissolved  very  quickly.  ' 

Our  chemists,  in  their  lucubrations  about  bones  and  the  making  of 
phosphate,  have  overlooked  this  im|X)rtant  point,  the  proper  strength 
of  the  acid.  When  such  acid  is  applied  to  cast  iron  to  remove  the 
scale,  it  must  be  diluted  just  enough  and  no  more.  Pure  acid  will 
not  take  hold  and  dissolve  bones  and  the  rough  scales  on  new  plows. 
When  I  was  on  a  farm  I  had  a  circular  mill  for  grinding  corn  with 
which  I  could  grind  bones,  with  one  horse  to  work  it.  I  sold  that 
mill  to  a  man  in  New  Brunswick,  New  England,  and  he  told  me  that 
he  has  ground  thirty  tons-  of  bones  with  that  mill.  .  It  cost  me  twenty 
dollars. 

Mr.  J.  B.  Lyman. — On  this  subject  I  had  a  full  conversation  with 
Prof  Horsford.  He  was  a  pupil  of  Liebig,  and  in  this  country  he  has 
few  if  any  equals  in  chemistry  as  applied  to  the  domestic  and  useful 
arts.  He  advises  the  farmer  to  make  his  own  superphosphate,  and 
gives  the  following  minute  directions  :  Get  your  bones  together  and 
break  up  all  the  biggest  of  them  with  an  ax  or  heavy  sledge.  Raw 
bones  are  much  the  best^  because  they  contain  ammonia  in  the  gelatine. 
When,  by  boiling  in  lye,  or  by  long  bleaching,  or  by  burning,  the 
organic  matter  has  been  wholly  or  in  part  expelled,  the  bone  is  still 
valuable  for  its  phosphate  of  lime.  But  a  raw  or  flesh  bone  properly 
treated  will  yield  phosphate  of  ammonia — ^the  most  active  and  valuable 
of  all  manures. 

Let  the  farmer  dig  a  shallow  pit  shaped  like  a  bread-bowl,  and  if 
the  soil  is  clay  he  may  make  it  tight  enough  by  ramming  and  treading ; 
but  if  hia  soil  is  sandy  he  should  line  the  pit  with  a  wagon-load  of 
clay.  Pile  the  bones  in  the  pit,  and  wet  thein  thoroughly  with  diluted 
sulphuric  acid.  Sulphuric  acid,  or  oil  of  vitriol,  will  not  operate  on 
bones  unless  water  is  added.  He  should  buy  one-fourth  the  weight 
of  his  bones  in  sulphuric' acid  ;  if  he  has  400  weight  of  bones,  he 
should  get  100  pounds  of  oil  of  vitriol ;  it  costs  about  three  cents  a 
pound.  In  diluting  the  acid,  more  or  less  water  may  be  used, 
according  as  the  bones  are  bleached,  or  of  larger  size ;  bait  as  a  rule, 
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liable  to  exceptions  that  will  occur  to  the  intelligent  farmer,  five  pints 
— that  is,  five  pounds — of  water  should  be  added  to  one  pound  of  the 
oil  of  vitriol.  In  a  few  days  the  bones  thus  treated  will  be  found 
greatly  softened,  so  as  to  crush  under  the  stroke  of  a  spade.  The 
superphosphate  should  be  mixed  with  some  other  fertilizer,  as  dry 
muck,  and  applied  in  small  quantities  not  directly  to  the  seed. 

Analysis  of  Muck,  its  Composition  and  Value. 

Several  specimens  of  muck  from  various  parts  of  the  country,  some 
from  Berlin  Heights,  Ohio,  and  a  box  full  of  it  from  John  T.  Stinson, 
near  Raleigh,  North  Carolina,  have  been  received  by  the  clul),  and 
referred  to  Jatnes  A.  Whitney,  tlie  chemist.  The  Ohio  muck  he  has 
carefully  analyzed,  and  describes  it  in  the  following  report : 

"  One  specimen  was  taken  from  near  the  surface  of  the  deposit, 
the  other  from  a  depth  of  two  feet.  The  former  was  of  a  brown 
color,  coarse  in  texture,  and  mingled  with  pieces  of  broken  wood  and 
fine  roots.  The  other  was  of  a  much  darker  color,  finer  in  composi- 
tion, and  contained  liimps  of  decayed  material,  which  fell  to  pieces 
under  light  blows  of  the  pestle. 

The  first  sample,  that  from  near  the  surface,  contained  seven  and  a 
fourth  per  cent  of  moisture,  eighty-four  and  a  half  per  cent  of  organic 
matter,  and  only  eight  per  cent  of  mineral  matter. 

The  sample  taken  from  a  depth  of  twenty-four  inches,  gave  eight 
per  cent  of  moisture,  seventy-two  per  cent  of  organic  matter,  and  of 
mineral  matter  twenty-one  and  one-fourth  per  cent,  or  about  three 
times  as  much  as  the  first.  The  sample  taken  from  the  greater 
depth  was  much  more  decomposed  than  the  other,  and  this  evidently 
without  the  access  of  air.  This  had  not  only  caused  the  relative 
proportion  of  mineral  matter,  potash,  silica,  &c.,  to  be  much  in  excess 
of  the  other,  as  above  indicated,  but  had  produced  a  change  in  the 
structure  and  condition  of  the  organic  matter  which  would  hasten 
its  decay  buried  in  the  soil.  This  would  cause  the  evolution  of  car- 
bonic acid  to  be  more  rapid,  which  would  not  only  supply,  in  part, 
the  plants  with  carbon,  but  held  in  solution  in  water  would  assist  the 
disintegration  and  dissolving  of  minerjil  particles  in  the  soil.  More- 
over, this  condition  of  organic  matter  would  greatly  increase  its 
power  of  absorbing  and  retaining  ammonia.  The  j)eat,  therefore, 
taken  from  the  greater  depth,  would  be  much  better  for  manurial 
purposes  than  the  surface  peat.  Neither  should  be  used  without 
admixture  with  other  materials.     That  from  the  top  of  the  ground 


Proceedings  of  the  Farmers'  Club.  655 

could  be  used  to  the  best  advantage  simply  as  an  absorbent  of  liquid 
manure.  That  from  the  greater  depth,  after  exposure  for  a  few 
■weeks  to  tlie  action  of  air  and  frost,  would  be  valuable  either  com- 
posted with  barn-yard  manure  or  with  guano,  the  refuse  of  the  hen 
roost,  or  other  ammoniated  fertilizing  substances. 

From  the  large  proportion  of  organic  or  vegetable  matter  contained 
in  both  samples,  there  can  be  no  doubt  that  if  compressed  into  blocks 
with  suitable  machinery,  this  peat  would  furnish  a  fuel  valuable 
where  other  fuel  was  scarce,  although  the  disagreeable  odor  given  off 
while  burning  would  be  something  of  an  objection  to  its  use.  From 
indications  shown  by  the  material  when  treated  in  the  crucible,  the 
writer  is  led  to  infer  that  the  peat  taken  from  the  greater  depth 
could  be  made  available  in  the  manufacture  of  illuminating  gas ;  and 
where  deposits  of  this  kind  exist  near  towns  and  villages,  it  would  be 
well  for  those  whom  it  may  concern  to  make  experiments  tending  to 
such  results  on  a  practical  scale. 

We  cannot  too  strongly  impress  upon  farmers  the  great  advantage 
of  composting  muck  Avith  any  rank  manure.  Use  night-soil,  hog 
manure,  hen  manure,  fish  guano,  and  the  mutual  action  of  one  upon 
the  other  will  produce  a  fertilizer  gi-eatlr  superior  to  muck  alone. 
The  organic  matter  in  muck  is  ver}'  similar  to  the  vegetable  matter 
that  makes  up  the  bulk  of  stable  manure,  and  the  addition  of  a  little 
rank  matter  containing  ammonia  will  change  a  load  of  muck  to 
manure  as  valuable  as  that  which  commonly  comes  from  farm-yards, 

Repokt  on  Stump  Machines. 

The  chairman  then  read  the  following  report :  The  chainnan  of 
the  committee  designated  to  go  and  see  the  trial  at  Xew  Brunswick, 
N.  J,,  reports  that  only  one  of  the  members  of  the  committee 
appeared,  and  only  Messrs.  Bowen  &  Brown,  of  Yineland,  IST.  J., 
who  represent  the  "  Little  Giant  "  were  prepared  to  work.  They 
tried  the  "  Little  Giant  "  on  some  green  oak  stumps  eight  or  twelve 
inches  in  diameter,  which  it  took  out  readily  by  the  aid  of  two  men. 
Asa  hand  stump  machine  the*  "Little  Giant"  is  as  powerful  and 
cheap  as  any  other  hand  machine  that  is  now  in  use. 

How  TO  Make  Hop  Yeast. 
Mr.  Hannum,  Kennett  Square,  Penn.,  submits  tlie  following  receipt 
for  making  yeast  cakes :     To  a  quart  of  cold   water  take    a  good 
handful  of  hops ;  let  them  boil ;  then   strain ;  set  over  fire  and  pour 
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in  paste  of  flour  and  water,  a  pint  of  flour  at  least,  and  a  handful  of 
salt ;  cook  thoroughly ;  wlien  cool  enough  add  some  home-made 
yeast,  and  let  raise  till  one  perfect  foam ;  then  thicken  well  with 
corn-meal,  and  make  out  into  cake  immediately.  Dry  quickly  and 
thorouglily,  so  the  corn-meal  will  be  kept  sweet.  Care  must  bo  taken, 
if  dried  near  a  stove,  that  it  is  not  too  hot,  100  degrees  is  high  enough  ; 
ninety  degrees  will  do  nicely. 

Counsel  for  You^tg  Men. 

Mr.  John  H.  Carr,  of  Ohio,  writes :  Myself  and  several  others, 
all  mechanics,  wish  to  take  Mr.  Greeley's  advice,  and  become  owners 
of  a  small  farm,  but  cannot  decide  where  we  had  better  try  to  get  it ; 
and  we  write  for  your  advice.  I  want  to  know  where  we  can  go  to 
make  a  comfortable  living  with  the  least  amount  of  money  and  labor. 

Mr.  Alfred  Greeuleaf. — I  am  liere  to-day  to  get  an  answer  to  that 
question.  In  Brooklyn  I  am  accosted  by  men  of  twenty-five  or 
thirty,  married,  sober,  but  uneniployed.  Thef^  want  to  get  to  the 
country  but  don't  know  how,  or  where,  or  with  whom,  or  what  to  do. 
Can  I,  of  this  club,  get  the  sound  advice  for  such  persons  ?  They 
say :  "  "We  are  not  afraid  to  work ;  we  have  ordinary  intelligence ; 
we  are  thirty  years  of  age  ;  we  have  wives  and  children  looking  to  us 
for  support.  We  want  something  to  live  upon;  we  can't  live  upon 
air,  and  we  don't  want,  as  many  in  New  York  do,  to  live  upon  otlier 
people ;  now  will  you,  Mr.  Greeuleaf,  tell  us  where  to  go  to  ?"  I  did 
not  know  where  to  come  to  get  the  proper  answer  unless  it  be  to  this 
club,  and  I  come  at  a  good  deal  of  sacrifice  to-day  to  get  an  answer  to 
that  question,  wliich  is  put  to  me  on  all  hands  not  once,  but  twenty 
times  a  week. 

Mr.  T.  C.  Peters. — If  Mr.  Greeuleaf  will  send  his  friends  to  me,  I 
will  advise  them  alx)ut  tlie  south.  This  country  is  so  broad  that  a 
man  may  go  anywhere  ;  but  if  a  man  tells  me  what  business  he  wants 
to  engage  in,  I  M'ill  tell  him  where  to  go.  For  cheap  farming,  the 
Shenandoah  valley  is  unparalleled,  extending  all  the  wa^v'  along 
through  the  State  of  North  Carolina," down  through  Georgia,  and  into 
Alabama.  In  that  region  there  .are  nearly  five  millions  of  acres  of 
government  lands  that  can  be  appropriated  and  settled  under  the 
homestead  law,  and  it  is  as  fine  a  climate  as  there  is  in  the  world,  and 
within  short  distance  of  the  routes  of  communication.  It  is  the  finest 
fruit  region  that  I  ever  saw.  It  is  just  about  a  hundred  miles  back 
of.the  cotton  lands.     If  I  was  going  to  advise  any  one  to  go  down 
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tliere  I  would  advise  him  to  go  to  Atlanta  and  radiate  from  thence. 
That  the  people  of  the  south  not  only  invite  but  encourage  immigra- 
tion frotti  the  north,  is  seen  from  the  fact  tliat  in  January  last  a  con- 
vention of  southern  railways  was  held  in  Atlanta,  Ga.,  when  the  fol- 
lowing resolution  was  adopted : 

Resolved,  That  excursion  certificates  be^issued  to  parties  desiring 
to  visit  the  south  for  the  purpose  of  personal  observation  with  a  view 
to  personal  settlement  or  investment ;  said  certificate  good  over  all 
roads  agreeing  to  the  same,  under  such  rules  and  regulations  as  may 
he  adopted  by  a  standing  committee  to  be  appointed  by  this  con- 
vention. 

Actual  settlers  oti  all  the  roads  represented  at  the  convention  are 
charged  at  the  rate  of  one  cent  per  mile,  and  excursionists  who  pro- 
pose to  invest  capital  or  settle  are  charged  at  the  rate  of  two  cents 
per  mile.  E.  Hulburt,  Atlanta,  Ga.,  is  the  chairman  of  the  standing 
committee,  who  will  furnish  all  the  circidars  and  information  that 
may  be  desired  on  application.  Everything  in  this  connection  is 
done  in  good  fiiith,  and  ariy  man  going  there  will  be  as  well  treated 
as  he  could  be  in  any  other  portion  of  the  United  States.  Xow,  the 
people  of  the  south  are  very  anxious  to  get  the  north  to  understand 
the  resources  of  their  country. 

Dr.  J.  T.  C.  Smith.— 1  say  to  such  men,  especially  those  who  are 
not  familiar  with  farm  industries,  go  west ;  get  into  that  wide,  fer- 
tile, opulent  home  for  the  million.  If  he  is  industrious,  he  need  not 
be  a  day  out  of  work.  Where  corn  is  sometimes  sold  at  twenty  cents- 
a  bushel,  he  will  be  very  lazy  if  he  does  not  keep  his  family  in  bread.. 
If  he  knows  how  to  drive  a  horse,  he  can  get  good  farm  w^ages.  His. 
land  will  cost  him  little.  Is^o  matter  if  at  first  his  home  is  a  los; 
cabin,  nobody  there  thinks  the  less  of  him  for  it. 

Mr.  William  Lawton. — I  don't  think  the  objection  so  often  made,. 
that  one  does  not  understand  farm  work,  amounts  to  much.  The 
best  ideas  and  most  important  facts  about  farming  can  be  learned. 
Vfrom  books  and  papers.  One"'s  neighbors  will  tell  him  much  the' 
first  year.  After  that  his  own  discretion  will  ^uide  him.  If  he 
can't  live  at  farming  he  couldn't  live  at  anything,  and  may  as  well 
give  it  up  and  go  upon  the  town. 

Dr.  Isaac  P.  Trimble. — Whoever  takes  it  upon  himself  to  direct 
inquiries  to  any  certain  part  of  the  country,"  assumes  a.  weighty- 
responsibility. 

Mr.  A.  S.  Fuller. — I  want  to  ask  how  it  is  that  the  fool  comes-  i'ni 
[Inst.]  •       42 
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fresh  from  the  country  and  teaches  you  city  people  how  to  do  business 
in  the  city?  The  most  successful  men  in  the  city  have  been  country- 
boys.  How  do  most  of  the  men  alluded  to  here,  as  successful,  manage 
to  meet  with  such  satisftictory  success  ?  They  do  it  on  other  folks' 
brains  ;  do  you  wish  to  teach  these  young  men  to  work  on  other  folka' 
brains  ? 

Mr.  "Wm.  Lawton. — Tlffi  most  sensible  and  most  successful  men  in 
ever}-  community  are  those  who  know  how  to  use  the  brains  of 
other  men. 

Mr.  Adrian  Bergen  suggested  that  there  was  plenty  of  land  on 
Long' Island. 

Mr.  A.  S.  Fuller. — The  State  of  Kew  Jersey  or  jS'ew  York  are 
just  as  good  a  place  as  any  in  the  world  for  young  men,  if  they  will 
only  live  according  to  their  income.  I  have  been  in  a  position  to  Avant 
young  men  ;  I  am  in  want  of  tliem  to-day.  I  never  could  get  them, 
decent,  intelligent  laborers,  near  the  city  of  iS^ew  York.  A  young 
man  will  go  out  with  me  and  stay  one  summer,  and  by  the  time 
autumn  has  come  he  will  say,  "  I  rather  guess  I  have  learned  enough 
of  this  business  to  run  this  thing  myself."  They  come  to  work  for 
me,  and  on  Saturday  afternoon  want  to  put  their  kid  gloves  on  and 
start  for  N^ew  York,  and  want  ten  dollars  to  spend  while  there. 
When  they  go  out  west  they  don't  expect  it.  A  young  man  gets 
married  and  goes  to  ]!^ew  Jersey ;  just  as  good  a  place  as  he  can  find 
in  the  world,  to  make  money.  Directly  his  wife  must  want  a  nice 
carpet  and  handsome  chairs,  and  they  must  be  had,  and  it  will  take 
$1,000  or  $2,000  to  do  it.  Out  west  a  shanty  or  log-house  and  a  pine 
table  are  good  enough  for  the  best.  They  will  sit  down  there  and 
cultivate  the  land  without  indulging  in  any  unnecessary  luxuries,  and 
in  ten  or  fifteen  years  they  have  good  farms  and  a  valuable  property. 
That  is  my  experience.  I  was  married  in  a  log  cabin,  and  lived  in  it, 
-which  I  never  could  have  done  near  the  city  of  New  York.  If  it  was 
not  for  that  one  thing,  the  pride  of  people,  I  would  say  to  young 
men,  stop  in  New  Fork  ;  but  it  is  no  use.  I  say,  go  west ;  be  one  of 
them.  Start  with  the  rest  and  come  home  with  the  rest,  and  then 
you  can  come  back  and  live  here,  and  indulge  in  all  the  luxuries 
you  want. 

Mr.  Greenleaf. — Tliere  are  three  thousand  young  men  about  the 
age  of  thirty,  honest  and  true  and  energetic,  without  five  dollars  to 
a  dozen  of  them,  who  would  like  to  know  just  where  they  could  go 
.and  by  work  and  diligence,  and  observation  and  labor,  and  not  by 
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pulling  the  devil  by  the  tail,  as  a  great  many  people  do  here  in  New 
York  city,  secure  for  themselves  a  home  and  a  competency.  If  I 
put  an  advertisement  in  The  World,  "Wanted,  directly,  a  certain 
number  of  men,"  with  the  guarantee  that  they  should  get  an  honest 
living,  I  could  get  10,000  in  this  city  within  twenty-four  hours. 
Where  there  are  men  without  money,  but  with  good  health,  with 
common  intelligence,  with  a  willingness  to  work,  and  with  the 
knowledge,  perhaps,  of  some  trade,  what  shall  they  do,  where  shall 
they  go ;  shall  they  remain  here  and  live  on  those  that  are  here,  or 
can  this  cliib  tell  them  where  they  can  go  and  have  a  home  for  them- 
selves and  families. 

Seeds  fkom  CiimA  and  Japan. 

The  president  then  drew  attention  to  a  box  of  seeds  presented  to 
the  club  b_y  Dr.  Wm.  W.  Sanger,  in  behalf  of  his  brother,  from 
China  and  Japan.  It  w^as  the  expressed  desire  of  Mr.  Sanger  that 
the  seeds  be  distributed  amongst  such  members  of  the  club  as  could 
afford  to  watch  them  attentively,  and,  if  required,  in  cases  of  success- 
ful cultivation,  return  slips  and  seed  to  him.  The  specimens  included 
the  varnish  tree,  m^ango,  yongtoo,  and  many  other  choice  varieties  of 
the  native  plants  and  flowers  of  the  far  east. 

Specimens  of  seedling  potatoes  of  a  new  variety  (one  or  two  of. 
them  very  large),  called  respectfully  the  General  Grant,  were  received 
from  C.  P.  Butts,  Mehorpany,  Wyoming  count}^,  Pa.,  wdiich  were 
distributed  to  a  number  of  the  members  present. 

Adjournedi 


April  13,  1869. 

Mr.  Nathan  C.  Ely  in  the  chair;  Mr.  John  W.  Chambers,  Secretary. 

Pkopek  Management  of  a  Dry  Bog. 

John  Cowen,  of  White  Plains,  Westchester  county,  has  three  acres 
of  what  he  calls  dry  bog,  a  low  lying  piece  of  land,  seldom  covered 
with  water,  but  having  a  black  soil  with  many  tufts  of  wild  grass 
and  stunted  bushes.  He  asks  the  club  how  to  treat  such  a  surface, 
and  what  small  fruits  will  flourish  best  in  it. 

Mr.  W.  S.  Carpenter. — I  suggest  that  he  drain  it,  and  plow  down 
the  tufts  or  hummocks,  then  take  out  the  sourness  by  some  alkali,  I 
recommend  unleached  ashes  mixed  with  fine  crushed  lime.  Such 
land  will  then  be  very  valuable  for  any  purpose ;  and  if  he  would  put 
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some  small  fruit  in  such  a  situation,'  the  straAvhen-y  is  the  best. 
For  a  market  berrv,  I  recommend  Barnes'  Mammoth,  a  large  variety, 
and  likely  to  do  well  in  a  fresh,  dark  soil. 

Mr.  William  Lawton. —  Just  north  of  my  residence,  in  iKTew 
Rochelle,  I  had  a  similar  field,  which  I  drained  and  planted  out  with 
"Wilson  strawberries.  They  flourished  and  bore  very  finely.  I  can- 
not raise  the  Triomphe  de  Grand  at  all.  But  we  have  a  variety  that 
we  think  a  great  deal  of,  called  the  Berdan  seedling. 

Potash  as  a  Manure. 

Mr.  James  H.  Linsley,  ISTorthford,  Conn.,  asked :  What  is  the 
value  of  muriate  of  potassa  as  compared  with  commercial  potash  as 
a  manure?     Or  is  the  combination  such  as  to  decrease  its  value  ? 

Mr.  Jas.  A.  Whitney  thought  that  the  muriate  of  potassa  was  not 
as  good  as  the  commercial  potash.  The  chlorine  or  In^drochloric  acid 
will  injure  the  plants. 

The  English  Sparrow. 

Mr.  Levi  Davis,  Ridgeway,  IST.  Y.,  and  others,  ask  about  this  bird, 
whether  its  general  introduction  would  prove  an  advantage  to  fruit 
growers. 

Dr.  Isaac  P.  Trimble. — The  English  spaiTow  differs  from  the  bird 
we  call  by  that  name  in  being  larger  and  more  greedy.  But  he  is  not 
an  insect-eating  bird  by  nature.  He  Avill  eat  insects  when  he  cannot 
get  seeds,  but  not  all  kinds  of  insects  or  worms.  He  is  fond  of  millers, 
and  devours  many  kinds  that  are  injurious  to  trees.  But  the  big 
hairy  and  tufted  worms  he  does  not  like.  They  have  been  found  very 
efieetive  in  ridding  our  city  parks  of  the  measuring  worm,  but  this 
pest  was  also  assailed  by  another  enemy,  a  parasite  that  kills  him  by 
the  million,  Washington  square  was  so  infested  with  worms  that  the 
trees  were  in  danger  of  being  ruined,  when  2,000  sparrows  were  let 
loose  upon  the  enemy.  They  devoured  the  worms  and  riiillere  right 
and  left.  The  principal  merit  of  the  European  sparrow  is  his  domestic 
character.  He  is  very  tame,  and  will  live  in  gardens^  and  close  by 
houses,  where  the  robin  and  the  cuckoo  will  not  venture.  As  an 
insect  eater  the  yellow-billed  cuckoo  is  worth  a  dozen  sparrows,  for  he 
will  eat  the  most  hairy  worms  and  mischievous  insects,  but  he  is  shy 
and  suspicious  in  his  habits.  For  my  part,  Mr.  Chairman,  I  do  not 
think  we  should  displace  all  our  native  songsters  in  favor  of  a  European 
bird.    We  have  killed  and  driven  away  our  feathered  friends,  many 
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of  whom  are  better  protectors  of  fruit  trees  than  the  English  sparrow. 
Our  ends  can  be  as  well  gained  by  cultivating  and  protecting  the  birds 
we  have  as  by  importations. 

Mr.  D.  B.  Bruen,  Newark,  IST.  J. — I  have  these  sparrows  about  my 
place,  and  I  cherish  them.  They  h'ave  eaten  about  two  bushels  of 
cracked  corn  this  winter,  but  Englishmen  tell  me  that  in  their  country 
they  are  quite  destructive  to  small  fruits,  and  are  specially  fond  of 
nipping  off  the  tender  buds  of  cherries.  They  liave  proved  very 
useful  in  tliis  city,  because  we  have  shade  trees  only  to  defend  from 
worms  ;  but  in  the  country,  where  fruit  and  shade  trees  are  blended, 
and  the  former  are  quite  as  important,  it  is  doubtful  whether  the 
sparrow  would  not  do  as  much  harm  as  good.  The  robin  is  a  useful 
bird,  and  eats  our  enemies,  but  the  moment  we  catch  him  biting  a 
cherry  or  hovering  over  a  currant  bush  how  quick  we  blaze  at  him. 
The  truth  is,  most  of  the  feathered  tribes  work  us  a  little  ill  as  well  as 
much  good,  but  the  benefit  exceeds  the  harm. 

Profit  from  Hens. 
Mr.  A.  F.  Hitchcock,  of  Erie  county,  N.  Y.,  wishes  to  compare  his 
poultry  record  with  the  showing  made  by  Mr.  Bruen.  From  eight' 
hens,  he  took,  in  a  year,  twenty-six  dollars  and  eighty-one  cents 
worth  of  eggs.  The  estimated  cost  of  their  food  was  ten  dollars  and 
eighty-nine  cents.  Net  profit,  fifteen  dollars  and  eighty -nine  cents,  a 
few  cents  short  of  two  dollars  per  hen,  no  account  being  made  of  the 
value  of  the  droppings  as  manure.  John  A.  Dickie,  of  Constance, 
New  York,  asks  the  club  why  1,000  hens  may  not  be  kept  with  one 
hundred  times  as  much  profit  as  from  ten. 

Dr.  J.  V.  C.  Smith. — Some  years  ago  a  man  in  Boston  asked  him- 
self that  question,  and  took  a  small  island  in  the  harbor  to  try  the 
poultry  business  on  a  broad  scale.  A  thousand  hens  were  bought. 
He  fed  liberally,  and  looked  well  to  their  comfort.  But  presently 
they  began  to  look  shabby,  then  fell  sick  and  dropped,  ate  each  other's 
eggs,  pulled  out  each  other's  feathers,  then  died  by  dozens.  The 
poor  fellow  who  made  the  venture  became  alarmed,  could  not  pay 
some  debts  he  had  conti-acted  for  chicken  dough,  and  finally  ran  away 
from  the  sheriff.  I  refer  to  his  case,  not  as  a  proof,  but  as  a  warning 
that  few  persons  have  found  profit  in  j)Oultry  when  over  two  or  three 
score  are  kept  in  one  flock. 

Dr.  Isaac  P.  Trimble. — Yet  some  there  are  who  keep  many  hun- 
dred hens  without  having  diseases.  Warren  Leland,  for  instance,  at 
Rye  Station,  has  great  success  with  poultry. 
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Mr.  T'.  C.  Peters. — Let  Mr.  Dickie  get  the  first  number  of  The 
Hearth  and  Home.  There  he  will  find  an  excellent  article  describing 
Mr.  Leland's  poultry  yards,  and  all  the  arts  and  methods  of  his  suc- 
cess. 

T>\.  Isaac  P.  Trimble. — Mr.  Lyman  has  been  up  there  and  knows 
all  about  the  matter.     "Will  he  not  answer  the  inquirer  ? 

Mr.  J.  B.  Lyman. — It  is  true  that  AVarren  Leland  succeeds  in  keep- 
ing great  numbers  of  hens,  turkeys  and  ducks,  without  getting  diseases 
among  the  poultry.  lie  never  cheeks  their  natural  liberty  in  summer, 
and  in  winter  makes  them  entirely  comfortable.  He  has  a  park  or 
range  of  seventeen  acres,  which  is  given  up  to  the  poultry.  Then,  in 
summer,  the  brood  hens  have  another  large  field  by  themselves,  and 
the  turkeys  go  where  they  please. 

His  poultry  keeper  is  an  Englishman,  and  devotes  his  w^hole  time 
to  the  difterent  yards.  The  birds  are  all  fed  liberally.  They  lay 
and  set  in  boxes  arranged  for  their  convenience.  When  a  hen  comes 
off,  her  box  is  taken  to  the  yard,  the  straw  thrown  out,  the  box  left 
'in  the  sun  and  rain  several  days,  then  carefully  whitewashed.  The 
roosts  and  perches  are  also  whitewashed,  and  the  floors  of  the  houses 
covered  with  plaster,  to  absorb  ill  odors.  In  the  coldest  weather 
fires  are  kindled  in  stoves  and  fire-places.  When  the  cold  moderates 
these  fires  go  down,  and  the  hens  have  plenty  of  dry  ashes  to  wallow 
in.  At  all  times  of  the  year  they  get  all  the  food  they  want,  both 
grain  and  meat. 

He  says  he  can  make  1,000  pounds  of  poultry  meat  cheaper  than 
1,000  pounds  of  beef.  No  one  should  think  of  keeping  100  hens  on 
less  than  an  acre ;  1,000  should  have  at  least  ten  acres.  The  same 
roosters  never  consort  with  his  hens  two  successive 'summers. 

Dr.  J.  V.  C.  Smith. — In  tropicaf  regions  they  raise  poultry  very 
extensively.  On  the  Nile,  and  near  Cairo,  I  have  seen  large  numbers 
of  chickens ;  they  go  very  extensively  into  the  hatching  business. 
The  feed  is  a  sort  of  grain  like  broom  corn.  The  poultry  is  very 
cheap.  But  strange  to  say  they  cannot  raise  poultry  in  Cuba.  I 
know  men  who  export  poultry  to  that  island  in  large  numbers.  Why 
they  cannot  raise  poultry  there  is  a  problem. 

Mr.  T.  C.  Peters. — is  not  the  atmosphere  drier  in  Nubia  than  in 
Havana  ? 

Dr.  J.  Y.  C.  Smith. — It  is  the  same,  I  think. 

Mr.  T.  C.  Peters. — I  see  that  poultry  is  raised  in  Florida  with 
great  facility. 
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Pickling  Cucumbers. 

Mr.  G.  H.  Barker  wrote  to  inquire  the  best  way  of  procuring 
cucumbers  for  pickles. 

Mr.  J.  B.  Lyman. — The  raising  of  cucumbers  for  pickling  is  an 
excellent  business ;  one  of  my  neighbors  produced  300  bushels  of 
cucumbers  per  acre  last  year,  and  they  were  «old  to  a  pickling  factory 
for  iifty  cents  per  bushel,  when  picked  about  the  size  of  the  little 
linger.  The  proper  manner  of  preparing  cucumbers  for  market  is  to 
pick  them  when  small  and  of  a  uniform  size,  and  a  great  deal 
depends  upon  that ;  not  larger  than  one's  thumb,  or  not  much  larger 
than  one's  little  finger  is  the  best.  Then  they  should  be  put  down  in 
salt  and  a  very  little  water  used ;  there  is  enough  juice  comes  out  to 
be  absorbed  by  the  salt,  and  this  produces  a  brine.  After  they  have 
been  in  the  brine  until  the  time  for  selling  conies,  they  should  be 
taken  out  and  freshened  by  a  succession  of  waters,  and  after  that 
they  are  put  into  the  vinegar,  and  the  better  the  vinegar  the  better 
the  pickles.  Some  use  alum  to  give  them  a  bright  color,  but  if  much 
is  used  you  impart  a  bad  taste  to  the  pickles ;  but,  in  fact,  it  is 
unnecessary  to  use  alum  at  all.  If  you  use  good,  strong  cider  vine- 
gar, and  get  all  the  salt  out  of  it  by  changing  the  waters,  you  get  a 
very  good  and  excellent  pickle.  I  made  an  experiment  in  that  line 
myself.  I  raised  from  eighteen  hills  2,000  cucumbers,  filling  two 
barrels,  and  sold  them  for  eight  dollars.  These  hills  covered  about 
two  square  rods.  I  hoe  my  cucumbers  over  every  week,  and  some- 
times once  every  three  days,  cutting  down  the  weeds. 

Gypsum. 

Mr.  Wm.  Oren  Moreau,  Hubbardston,  Worcester  county,  Mass., 
wanted  to  know  where  and  at  what  price  the  gypsum  used  in  the 
vicinity  of  Montrose,  Pa.,  is  obtained;  what  is  the  price  per  ton 
pulverized  and  barreled  for  transportation ;  what  is  the  freight  to 
Worcester ;  what  is  its  comparative  value  with  that  obtained  from 
Nova  Scotia  I 

'  Mr.  Wm.  S.  Carpenter  said  that  there  was  a  kind  obtained  in  the 
west  which  is  blue,  and  some  think  it  is  preferable  to  that  from  Xova 
Scotia.  Both  are  worth,  he  thouglit,  about  fifteen  dollars  per  ton  in 
the  Xew  York  market,  j)acked  in  barrels. 

^Lr.  T.  C.  Peters. — The  Cayuga  plaster  costs  about  four  dollars  at 
the  mill.     But   Xova   Scotia   gypsum   is  thrown   upon   the   wharf 


664  TRAjXSACTiojys  of  the  American  Institute. 

at  Boston  in  thousands  of  tons,  so  it  would  hardly  pay  to  go  into 
Pennsylvania  or  to  come  here  for  it. 

In  this  gentleman's  letter  was  the  following  cnre  for 

The  Blight. 
He  says  :  "  Where  the  bark  turns  black  and  .  the  leaves  yellow  I 
have  shaved  the  bark  to  the  tliinnest  thickness  possible  without  lay- 
ing bare  the  wood  over  the  parts  affected ;  if  attended  to  in  season 
(from  the  first  of  June  to  the  tenth  of  July)  you  will  rarely  lose  a 
tree.  Pear  trees  should  be  closely  watched,  for  if  the  blight  has 
progressed  so  far  that  the  leaves  are  yellow  the  tree  is  worthless. 
Look  for  the  affected  parts  in  pears  at  or  near  the  surface  of  the 
ground  ;  in  apple  trees,  anywhere  on  the  trunk  or  large  limbs,  easily 
ascertained  by  taking  a  sharp  knife  and  cutting  the  bark  to,  or  nearly 
to,  the  wood.  If  the  bark  is  black  inside,  the  quicker  it  is  removed 
the  better  for  the  tree."     This  w^as  his  experience. 

Interesting  to  Bee-keepers. 
Mr.  Jasper  Hazen,  Albany  K.  Y.,  thus  discourses  of  the  superior- 
ity of  bees  who  do  not  swarm  :  "The  following  facts,  if  not  entirely 
ignored,  are  not  duly  appreciated  by  the  public.  1.  Colonies  in 
small  hives,  swarmers,  give  one,  two  or  three  swarms  annually  until 
the  field  is  so  stocked  with  laborers  and  consumers  as  to  suffer  the 
loss  of  many  colonies  from  lack  of  stores.  2.  Every  apiarian  who 
has  a  stock  of  fifty  colonies  of  swarmers  in  his  field,  has  3,000  pounds 
of  honey  within  their  range  for  their  support  in  addition  to  the  amount 
they  give  in  surplus.  If  an  average  of  twenty  pounds  surplus  is 
given,  he  has  i^OOO  pounds.  3.  Fifty  colonies,  giving  1,000  pounds  of 
surplus,  consume  three-fourths  of  the  product  of  the  field,  and  the 
keeper  secures  one-fourth.  4.  An  apiary  that  gives  an  average  of  but 
ten  pounds  surplus  consumes  six-sevenths  of -the  product  and  gives 
but  one-seventh  to  the  keeper.  5.  Colonies  averaging  thirty  pounds 
surplus  consume  two-thirds  of  the  product  and  give  one-third  to  their 
keeper.  6.  Colonies  averaging  sixty  pounds  surplus  consume  one-half 
and  give  one-half  to  the  keeper.  T.  Colonies  giving  120  pounds 
surplus  consume  one-third  and  give  two-thirds  to  the  keeper.  8. 
Colonies  giving  one  hundred  and  eighty  pounds  of  surplus  consume 
one-fourth  of  the  product,  and  give  three-fourths  to  the  keeper.  9. 
It  is  less  expense  and  trouble  to  provide  and  take  care  of  one  colony 
that  will  give  the  keeper  one  hundred  and  eighty  pounds  of  surplus 
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than  of  eigkteen  colonies  that  will  give  ten  pounds  each.  10.  It 
would  be  cheaper  and  easier  to  raise  18,000  pounds,  nine  tons,  in  the 
large  hives,  than  1,800  pounds,  less  than  one  ton,  in  the  small  hives. 

My  experiments  give  the  largest  surplus  lacking  six  pounds  in  one 
class  of  hives,  and  less  tha,n  ten  pounds  in  the  other  class. 

AVill  bee-keepers  and  the  public  be  satisfied  with  1,800  pounds  of 
surplus  when,  the}' maj  have  18,000,  for  sale  and  for  use.  I  make 
my  estimate  from  facts  in  experiment.  There  is  margin  left  to  divide 
the  large  surplus  and  double  the  smaller,  and  yet  Jiave  them  stand 
ninety  to  twenty.  And  divide  and  double  again,  and  the  large  hive 
still  gives  the  most  surplus  by  five  pounds. 

Sugar  and  Sugar  Sand. 

Mr.  M.  "Van  "Winkle,  of  Oneida,  Eaton  county,  Mich.^  asks  what 
makes  sugar  sand,  a  deposit  from  maple  syrup  : 

Mr.  J.  B.  Lyman. — Prof  S.  W.  Johnson  of  Yale  scientific  school 
says  :  "  The  '  sugar  sand  '  consists  essentially  of  malate  of  lime,  a 
compound  of  lime  with  the  acid  of  sour  apples.  Malic  acid  appears 
to  be  a  normal  ingredient  of  the  juice  of  the  maple,  though  commonly 
existing  in  it  to  only  a  very  slight  extent.  What  causes  influence  its 
formation,  and  its  greater  abundance  at  one  time  than  another,  are 
not  known,  so  far  as  I  am  informed.  Precise  facts  are  wanted  as  to 
the  conditions  and  circumstances  of  its  appearance  or  non-appearance. 
Such  facts  do  not  appear  to  have  been  put  on  record.  My  personal 
observations  of  maple  sugar  making  extend  over  a  period  of  ten  years 
or  so,  and  were  obtained  in  Lewis  county,  iSTew  York.  I  never  there 
saw  '  sugar  sand,'  and,  in  fact,  never  heard  of  its  occurrence  in  that 
region.  I  did,  however,  notice  a  slight  incrustation  on  the  pans  in 
which  the  sap  was  boiled  down  to  syrup,  and  remember  that  the 
'  settlings '  of  the  syrup,  especially  toward  the  close  of  the  sugar 
season,  were  sometimes  gritty.  This  incrustation  was  thouglit  to  be 
lime,  and  both  it  and  a  portion  of  the  sediment  from  the  syrup  were 
doubtless  malate  of  lime.  Malic  acid  forms  with  lime,  as  with  most 
other  bases,  two  distinct  salts.  One  of  these,  commonly  designated 
the  acid  malate,  is  freely  soluble  in  water ;  the  other,  or  neutral 
malate,  is  very  sparingly  soluble.  The  latter  it  is  which  crystallizes 
from  the  sap  during  concentration  and  forms  the  sugar  sand.  It 
would  be  interesting  to  hear  from  Mr.  Yan  Winkle  at  what  stage  of 
the  process  of  sugar-making  the  sugar  sand  separates,  what  quantities 
of  it  appear,  what  the  soil  of  his  maple  grove  is,  and  other  particulars 
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of  special  interest,  would  be  a  statement  of  tlie  points  in  Avliicli  the 
Aveather  of  last  3'ear  differed  from  that  of  present  year  during  the 
sugar  season.  I  sliould  be  glad  to  obtain  samples  of  the  sugar  sand." 
Thus  called  upon  by  one  of  the  leading  men  of  science,  Mr.  Yan 
Winkle  and  his  neighbors  will  confer  a  favor  by  forwarding  to  the 
club  specimens  of  sand  sugar  and  facts  relating  to  its  appearance  or 
disappearance,  that  Prof.  Johnson  may  have  the  means  of  studying 
the  subject  to  the  bottom. 

"When  to  sow  Plaster. 
Mr.  A.  C.  Frost,  Olivet,  Mich. — May  I  add  a  word  about  my  expe- 
rience with  plaster  of  paris  as  a  fertilizer  ?  I  have  used  it  only  three 
years,  and  have  acted  upon  the  principle  that  it  does  not  "  furnish 
food  immediately  to  the  plant,'-  but  that  it  "  absorbs  the  gases  of  the 
atmosphere  in  a  wet  state,  and  gives  them  out,  to  nourish  the  plant, 
in  a  dry  state."  Accordingly  I  have  always  sown  it  before  vegeta- 
tion started ;  twice  on  the  snow  the  last  of  March.  My  soil  is  clay, 
clay  loam,  and  some  portions  considerably  sandy.  My  fields  are 
noted  here,  on  account  of  early  and  good  growth  of  clover,  and  none 
"  hold  their  own  "  better  in  this  respect  during  the  late  summer  and 
fall.  I  have  a  neighbor  who  practices  the  system  of  sowing  his  plas- 
ter on  the  partially  grown  plant,  but  with  results,  as  I  observe, 
decidedly  in  my  favor.  I  think  the  early  sown  gets  the  benefit  of 
the  frequent  eai-ly  rains  to  dissolve  it,  while  the  late  sown,  often  fails 
to  confer  its  benefits,  for  the  want  of  their  dissolving  effects.  I  sow 
a  half  bushel  to  the  acre  each  year.  I  am  glad  to  see  this  subject 
discussed  by  the  club.  I  am  far  from  being  "  set  in  my  way  "  of 
using  this  article. 

The  Best  Absokbent. 
Mr.  AV.  E.  Clarke,  referring  to  the  discussion  on  the  use  of  ashes, 
says :  "  As  Mr,  Ilolden  seems  to  ask  his  question  about  the  value  of 
dry  earth  as  an  absorbent  of  all  foul  gases  in  some  astonishment  and 
doubt,  I  would  say  to  him,  that,  fifteen  or  more  years  ago.  Prof.  Way, 
the  chemist  of  the  British  Agricultural  Society,  after  extensive  and 
expensive  experiments  with  plaster,  charcoal  and  charred  peat  as  an 
absorbent  and  deodorizer,  accidentally  stumbled  upon  the  fact  tliat 
common  garden  soil  was  as  good,  if  not  better,  than  either,  and  the 
professor  and  everybody  else  were  as  much  astonished  at  the  discov- 
ery as  Mr,  Holden  seems  to  be,  notwithstanding  that  the  principle 
was  in  constant  operation  all  around  them,  and  had  been  from  the 
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beginning,  preserving  the  earth  from  utter  corruption,  and  continu- 
ing and  increasing  its  fertility ;  and  that  the  compost  heap  was  the 
result  of  the  observation  and  experience  of  the  practical  tillers  of  the 
soil  in  all  ages.  In  answer  to  Mr.  Wilbur,  let  me  sav  that  wood  ashes 
should  never  be  applied  to  hen  or  any  other  manure,  as  they  expel, 
instead  of  absorbing,  the  ammonia.  Coal  ashes,  on  the  contrary,  eon- 
tain  but  little  alkali  and  a  large  amount  of  alumina,  which  absorbs 
the  ammonia  and  retains  it  until  drawn  out  and  appropriated  by  the 
roots  of  plants.  Mr.  Carpenter  is  all  right  in  putting  unleached  wood 
ashes  in  his  hens'  nests.  lie  should  also  rub  a  little  oil  of  any  kind 
not  corrosive  under  the  wings  and  around  the  thighs  and  heads  of  his 
fowls.  These  will  prevent  lice  ;  and,  if  they  have  become  lousy,  open 
their  feathers  and  rub  them  with  the  ashes  a  few  times,  and  then 
apply  the  oil.     He  will  find  it  effectual. 

Adjourned. 

April  20,  1869. 

Mr.  Natha:s  C.  Ely  in  the  chair ;  Mr.  John  W.  Chambers,  Secretary. 

N^EW  CROPS  FOE  SOUTHERN  CLIMATES. 

Mr.  J.  W.  Gregory  having  returned  from  a  tour  in  the  southwest, 
said  the  chief  object  of  his  visit  was  to  introduce  to  the  southern  far- 
mers the  castor  bean,  and  the  new  textile  plant.  Ramie. 

The  Castor  Bean  Plant 
Requires  a  rich,  strong  soil,  and  readies  the  height  of  a  tree  when  not 
kept  down  by  topping.  It  will  fiourish  best  on  the  black  prairie  lands 
of  Texas,  and  the  rich  alluvions  of  Louisiana  and  Alabama.  It  is 
ornamental  as  well  as  useful,  and  will  grow  as  a  garden  plant  as  far 
north  as  forty  degrees,  but  cannot  be  cultivated  as  a  crop  with  much 
profit  north  of  thirty  degrees. 

The  bean  is  not  affected  by  drouth  or  worm,  while  its  culture  is 
well  suited  to  the  present  scarcity  of  labor,  especially  as  in  tlie 
perennial  form  it  will,  as  in  India,  produce  five  or  six  crops  without 
replanting.  It  should  be  planted  in  rich  ground,  early  in  March, 
deeply  covered ;  the  ground  checked  oft'  as  for  corn,  eight  feet  between 
the  rows,  six  feet  between  the  plants  in  a  row.  Plant  two  beans  in  a 
hill,  cover,  and  work  between,  as  for  corn.  When  the  plants  are  a 
foot  high,  thin  out  to  one  plant ;  pinch  off  the  top  of  that,  and  if  the 
tendency  is  to  grow  rank,  repeat  the  pinching  on  the  end  of  each 
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branch  wlien  tlie  plant  is  three  feet  high ;  and  again  the  same  when  it 
is  five  feet  high,  as  the  blossom  or  spike  usually  grows  out  of  the  fork- 
of  the  branches. 

For  uplands  six  feet  each  way  will  usually  give  room  enough.  This 
checking  will  make  about  1,200  plants  to  the  acre,  requiring  some 
two  and  a  half  pounds  of  seed.  These  1,200  plants,  it  is  believed, 
will  yield  about  two  and  a  lialf  pounds  each  of  clean  seed,  which  at 
the  rate  of  three  cents  per  pound,  specie,  would  realize  the  handsome 
sum  of  eightj-one  dollars  per  acre.  This  result,  however,  requires 
not  only  the  large  perennial  seed  (the  only  sort  that  should  be 
planted),  but  good  ground,  well  worked,  and  a  shelter  to  throw  the 
spikes  under  as  fast  as  gathered.  The  greatest  losses  in  Texas  have 
been  caused  by  want  of  the  large  perennial  seed,  and  resorting  to 
the  small  annual  bean.  Fine  results  have  been  attained  in  Texas  by 
merely  putting  in  a  few  seeds  to  make  shade  for  poultr}^,  and  as  an 
ornament,  without  any  cultivation  whatever. 

Profitable  experiments  can  be  made  by  raising  one  plant  in  each 
angle  of  the  rail  fences  of  cotton  fields.  This  will  also  help  to  pro- 
tect the  cotton  against  all  destructive  insects,  including  the  cotton 
worm.  It  may  also  be  found  valuable  to  alternate  cotton  and  the 
bean  through  large  fields,  planting  every  third,  fourth,  or  sixth  row 
with  the  bean. 

The  Ramie. 

Mr.  Gregory  has  brought  north  a  package  of  the  roots  of  this  plant, 
and  v/ill  soon  present  before  the  club  specimens  growing  in  pots  or 
boxes.  At  the  late  State  fair  of  Louisiana  a  prize  was  awarded  to  a 
grower  who  entered  two  bales  of  this  material.  When  growing  it 
looks,  he  says,  like  young  wdiite  willow^ ;  the  stalks  are  round  and 
tapering.  As  soon  in  the  season  as  these  shoots  begin  to  change  their 
color  slightly,  they  may  be  cut  even  with  the  ground,  when  another 
vigorous  growth  follows.  In  a  long  season  a  third  crop  will  grow, 
and  may  be  harvested.  Tlie  Ramie  has  a  long,  fine  fiber,  in  appear- 
ance half  way  between  silk  and  cotton.  It  is  the  fiber  of  the  wood, 
not  the  bark,  and  is  separated  by  a  process  not  unlike  the  dressing  of 
flax.  From  one-fourth  to  one-third  of  the  weight  of  the  stalk  con- 
sists of  the  fiber.  After  the  woody  parts  are  removed  the  fiber  is 
dipped  in  an  alkaline  solution.  In  this  way  the  soft  parts  are  all 
eaten  away,  and  little  but  the  Mdiite  threads  remain.  Ramie  sells 
now  in  London  at  from  fifty  to  sixty  cents  a  pound.  At  present  it  is 
used  to  mix  with  silli  as  it  has  the  requisite  fineness  and  gloss.     All 
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silk  spinners  and  weavers  are  glad  to  get  it,  and  would  use  much 
more  of  it.  The  produce  of  an  acre  on  good  land  is  about  500  pounds 
at  a  cutting,  or  1,500  pounds  in  the  season.  It  produces  three  times 
as  much  as  cotton  and  sells  for  twice  as  much.  Three  or  four  plants 
will  afford  root-cuttings  enough  to  plant  an  acre.  The  chief  difficulty 
at  present,  Mr.  Gregory  thinks,  is  the  want  of  a  good  and  cheap  pro- 
cess for  clearing  the  fiber.  He  suggests  that  perhaps  roasting  in  a 
box  with  superheated  steam  might  break  down  the  texture  of  the 
stalk,  yet  not  damage  the  staple.  There  is  room  here  for  another 
Eli  Whitney  to  present  the  south  an  invention  that  will  do  them  as 
much  for  Ramie  as  the  gin  did  for  the  cotton  plant. 

Family  Cheese, 

Mrs.  H.  L.  Hill,  Albion,  Ind. — -Thousands  of  families,  with  two  or 
three  cows,  would  like  to  make  a  hundred  or  more  pounds  of  cheese 
for  heme  eating,  if  they  knew  just  how.  I  will  tell  my  experience. 
Three  cows  are  quite  enough  for  making  cheese  for  a  small  family. 
Two  good  cows  will  do  very  welL  A  hoop,  either  of  wood  or  tin,  is 
necessary ;  about  seventeen  inches  in  circumference,  and  seven  or 
eight  inches  depth,  is  about  the  size  needed.  A  yard  of  thin,  coarse 
muslin  is  also  needed  for  a  strainer.  The  directions  given  for  making 
cheese  on  a  large  scale  should  be  followed  as  near  as  conveniences  will 
allow.  A  tin  or  copper  boiler  will  do  to  set  the  milk  in,  though  a 
cheese  box,  with  a  hole  near  the  bottom,  stopped  with  a  plug,  for 
drawing  off  the  whey,  is  used  by  some,  and  considered  more  conve- 
nient. I  use  the  boiler,  and  like  it  best.  The  milk  should  be  set  in 
pans  over  night,  put  in  the  boiler  and  warmed  in  the  morning; 
when  morning's  milk  is  added,  and  it  is  ready  for  the  rennet,  it 
shoiild  be  just  blood  warm ;  if  too  cool,  the  curd  will  be  tender,  or, 
in  other  words,  the  white  whey  will  come  out.  iSTo  directions  can  be 
given  as  to  the  quantity  of  rennet,  as  it  varies  in  strength ;  the  curd 
should  come  in  half  or  three-quarters  of  an  hour ;  if  it  comes  too 
soon,  put  in  less  rennet  next  time.  When  the  curd  shows  whey  on 
the  top  by  pressing  the  finger  on  it,  cut  it  with  a  knife  both  ways ; 
in  half  an  hour  slip  the  whey,  if  in  a  boiler;,  if  in  a  box,  drain  it  by 
the  strainer  on  top  of  the  curd  in  dipping.  Pour  hot  water  on  the 
curd,  after  the  whey  is  off",  till  sufficiently  scalded,  wliich  is  known 
by  taking  a  handful,  pressing  it  slightly,  and  tossing  in  the  air ;  if  it 
adheres  together  it  is  sufficient.  I  had  forgotten  to  mention  that  before 
scalding,  the  curd  should  be  cut  as  fine  as  possible  with  a  milk  skimmer ; 
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this  is  important.  After  scalding,  drain  thoroughly ;  I  put  mine  in  the 
strainer,  and  hang  it  or  lay  it  on  a  cheese  rack,  then  M^rap  in  a  dry- 
cloth  and  put  in  the  coolest  place  you  have  till  the  next  day  ;  I  put 
mine  in  a  pail  and  hang  it  in  the  well.  The  next  morning  when  the 
new  curd  is  drained  put  the  old  curd  in  some  warm  whey  for  a  short 
time.  When  the  new  curd  is  ready  for  the  press,  cut  both  old  and 
new  in  small  pieces  and  salt  sufficiently,  if  too  much  salt  is  used  the 
cheese  will  be  hard  and  crumbly,  if  too  little,  the  cheese  will  not 
cure  good.  The  curd  is  now  ready  for  the  press  ;  after  pressing,  and 
here  it  should  be  taken  from  hoop  and  turned,  and  a  dry  cloth  put 
over  it  and  put  to  press  again ;  at  night  it  should  be  again  turned 
and  a  bandage  sewed  round  it ;  I  put  no  cloth  at  top  or  bottom. 
Let  the  cheese  remain  in  the  press  till  morning,  then  grease  it  with 
very  salt  butter  or  lard  ;  some  use  grease  that  red  peppers  have  been 
steeped  in,  and  think  cheese-Hies  are  not  as  troublesome.  Almost  any- 
thing will  do  for  a  cheese  ])ress.  As  good  cheese  as  ever  I  eat  was 
pressed  on  a  block  under  a  board,  with  one  end  placed  between  the 
logs  of  an  old  house  and  stones  laid  on  the  other  end.  My  press  is 
a  common  bench  with  two  upright  pieces  at  each  end  and  a  lever 
passing  between  them,  fastened  with  a  pin  at  one  end,  and  weights 
hung  on  the  other  end.  If  any  lady  needs  more  particular  directions 
I  will  cheerfully  give  them. 

A  Kew  Potato. 

Mr.  Rufus  Pottei*  of  Oswego  Village,  N.  Y.,  sends  a  package  of 
fine,  large  tubers,  which  are  little  known  out  of  this  village.  He 
calls  them  the  "  Pride  of  Dutchess."  The  specimens  were  of  the 
size  of  a  goose  egg  and  tapering  like  an  eg^,  white,  smooth,  regular 
in  shape,  the  eyes  not  depressed,  and  the  little  sprouts  looking  vig- 
orous. He  says  it  yields  no  small  potatoes,  not  enough  to  require 
sorting  at  all.  The  tuber  grows  close  to  the  stalk,  so  that  digging  is 
easy  and  harvesting  rapid  and  pleasant.  For  the  table  he  thinks  it 
equal  to  any. 

TuE  DoKGAN  Apple. 
Mr.  Pierre  C.  Yan  Wyck,  from  the  assessor's  office,  fourth  district 
of  New  York,  sent  for  distribution  a  number  of  the  Governor 
Dongan  apple  grafts.  In  his  letter  he  says:  "This  apple,  I  don't 
hesitate  to  declare,  is  the  hnest  sweet  apple  I  have  ever  met,  certainly 
much    superior   in   delicacy   and    other   qualities   to   the     '  Ladies' 
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Sweeting,'  or  other  sweet  apples  described  in  Mr.  DoM'ning's  work 
on  trees.  The  apple  is  a  little  inferior  in  size  to  the  largest  iS'ewtown 
Pippin,  It  keeps  about  as  Avell,  perhaps  better.  Have  had  them  at 
grafting  time  ;  is  a  very  great  bearer.  The  original  tree  was  ]:)ronght 
to  this  country  by  Governor  Dongan  and  planted  at  Canton,  in  the 
manor  of  Van  Cortlandt.  The  tree  from  which  the  grafts  were  cut 
stands  on  the  place  of  Philip  G.  Van  AVyck,  Esq.,  at  Sing  Sing,  and 
is  a  grafting  from  a  graft  from  the  original  tree.  This  apple  is  as 
crisp  as  the  Newtown  Pippin  or  the  Little  Ladies'  apple.  I  commend 
the  variety  as  worthy  of  culture  by  all  lovers  of  line  apples." 

Mr.  Carpenter,  Mr.  Fuller,  and  others,  will  graft  them  and  report 
to  the  club  when  the  cions  come  in  bearing. 

"Williamson's  Whiffle-tree. 

This  wliiffle-tree  has  a  curved  bar,  has  a  clevis  at  the  center,  which 
is  fitted  with  a  pulley  and  chain  working  through  it.  The  outer 
traces  are  hitched  to  the  ends  of  the  curved  bar ;  the  inner  traces  to 
this  chain,  which  plays  on  the  pulley.  It  distributes  the  strain,  makes 
the  draft  even,  and  stops  chafing. 

Mr.  A.  S.  Fuller. — I  have  tried  his  implement  on  my  farm,  and 
can  recommend  it. 

CiiUEN  Dash. 

Mr.  Howard  Tilden  exhibited  a  churn  dash  at  the  last  meeting,  and 
claimed  that  it  was  a  new  and  valuable  invention.  In  order  to  show 
that  the  invention  is  not  a  new  device,  Dr.  A.  Preterre,  No.  159  Bow- 
ery, the  inventor  of  the  eccaleo  beon,  brought  in  a  small  churn  exactly 
like  the  one  exhibited  as  new.  The  doctor  came  to  this  country  in 
1S58,  and  brought  this  little  churn  with  him,  which  bears  the  French 
stamp.  He  stated  that  the  emperor  was*  so  well  pleased,  with  this 
churn  that  he  ordered  a  supply  of  butter  made  every  morning  for  his 
table  in  a  churn  of  this  style. 

The  effect  of  such  an  array  of  incontrovertible  evidence  is  in  favor  of 
the  priority  of  the  French  invention. 

Cut  ok  Uncut  Hay. 
Messrs.  Herenden  &  Jones,  GeneA'"a,  N.  T.,  say  that  they  had 
experimented  with  cut  or  uncut  hay  for  horses,  and  it  pays  to  cut 
hay  ;  then  to  wet  and  mix  the  other  food  with  it.  This  not  only 
saves  the  horse  the  trouble  of  chewing,  but  concentrated  food  is  mixed 
through  the  hay,  and  the  stomach  better  digests  it,  and  the  animal 
gets  all  the  substance  out  of  it. 

Adjourned. 
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Mr.  Nathan  C.  Ely  in  the  chair ;  Mr.  John  W.  CH.utBERS,  Secretary. 

Deep  versus  Shallow  Plowing. 

Tlie  president  read  a  letter  from  Mr.  W.  J.  Pettee,  Lakeville,  Conn., 
upon  this  subject  as  follows  : 

In  the  discussions  of  your  Fanners'  Club  I  notice  quite  a  discrepancy 
of  opinion  in  regard  to  the  subject  of  deep  plowing.  I  look  upon  thia 
as  a  topic  upon  which  no  universal  or  invariable  rule  can  be  given, 
but  which  must  depend  wholly  upon  contingent  circumstances,  as, 
for  instance,  the  nature  of  the  soil,  kind  of  crop  to  be  put  in,  and 
something  which  can  only  be  positively  determined  by  repeated  and 
carefully  noted  trials.  When  Mr.  Greeley  tells  us  he  has  received 
great  advantage  in  plowing  or  trenching  certain  soils  on  his  Chapuqua 
farm  some  fifteen  to  twenty  inches,  he  may  not  be  fully  warranted  in 
enforcing  the  idea  that  all  soils  should  be  stirred  to  the  same  depth 
uniforml_y. 

But  some  general  rules  may,  perhaps,  be  given  regarding  this  dis- 
puted topic.  For  instance,  heavy  soils  should  be  plowed  deeper  than 
lighter ;  more  shallow  plowing  for  corn  than  for  clover,  and  wheat, 
or  rye";  especially  does  clover  need  a  deep  soil,  its  rootlets  extending 
to  a  great  depth.  Kcference  should  also  be  had  to  the  nature  of  the 
subsoil ;  that  wliicli  is  wholly  made  up  of  clay  should  be  disturbed 
but  slif^htly.  A  proper  way  for  a  fiirmer  to  determine  what  is  correct 
as  to  his  own  soil,  is  to  plow  a  field  at  different  depths,  noting  care- 
fully the  effects  on  the  ensuing  crop.  This  is,  we  think,  one  of  the 
many  themes  in  agriculture  where  practice  is  much  to  be  preferred 
to  theorizing. 

Lands  ix  Virginia. 
Chairman, — We  have  M'ith  ns  to-day  a  gentleman  well  known  in 
the  country,  and  especially  tamiliar  with  the  various  parts  of  the  old 
dominion.  He  is,  I  believe,  in  some  sort  a  representative  of  that 
great  and  ancient  commonwealth.  I  take  pleasure  in  presenting  to 
the  club,  Gen.  Imboden,  of  Richmond,  Virginia. 

AnDiiEss  BY  Gebt.  Imboden. 
In  appearing  before  a  northern  agricultural  society,  and  urging  the 
claims  of  my  State  upon  all' who  are  looking  for  cheap  lands,  I  am 
aware  that  I  encounter  in  many  minds  a  preconception  that  is  not 
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favorable.  Yirginia  calls  up  to  the  northern  mind  the  image  of  a 
wide  region,  once  smiling  and  fertile,  but  now  practically  a  waste, 
exhansted  by  a  bad  system  of  tillage,  and  of  late  scorched  by  the 
desolation  of  a  tierce  civil  strife.  But  this,  gentlemen,  describes  but 
a  small  portion  of  that  great  commonwealth.  My  home  was  origin- 
ally in  the  Shenandoah  valley,  and  I  am  personally  familiar  not  only 
with  that  fertile  district,  but  with  every  corner  and  region  of  Vir- 
gina,  except  two  or  three  counties  near  Chesapeake  bay,  and  I  believe 
that  to-day  my  State  oflers  greater  facilities,  more  inducement  and 
opportunities  to  iarmers  of  every  class  and  all  tastes  than  any  State 
of  the  republic.  There  are  large  portions  of  Yirginia  which,  though 
the  oldest,  are  in  some  respects  the  newest  and  least  understood.  I 
refer  now  to  the  southeastern  counties,  those  having  Norfolk,  Peters- 
burfif,  Williamsburg  and  Richmond  as  the  nearest  market  towns.  For 
the  average  northern  farmer  of  limited  means,  accustomed  to  garden 
tillage,  I  especially  recommend  the  country  between  the  York  and  the 
James,  east  of  the  Chickahominy,  the  very  territory  that  seven  j^ears, 
five  and  four  years  ago  this  spring  had  fixed  upon  it  the  ej'es  of  two 
continents  as  the  scene  of  such  extraordinary  military  operations. 
Tlie  soil  of  the  peninsula  is  light,  mellow  and  kindly.  Yegetables  of 
all  kinds  flourish  well,  and  all  the  small  fruits  give  profit.  Beneath  the 
surf  ice  there  are  great  beds  of  marl,  and  the  swamps  afford  abundance  of 
muck.  The  climate  is  mild,  the  winters  open,  the  springs  early,  a.nd  the 
farms  within  easy  communication  by  water  with  great  cities  and  an 
immense  consuming  population,  Near  the  rivers  the  average  price 
is  about  ten  dollars,  but  not  over  fifteen  dollars  an  acre.  A  little 
back,  on  high  and  healthful  ground,  lands  can.be  had  at  from  five 
dolhirs  to  ten  dollars,  the  average  being  perhaps  about  eight  dollars. 
In  what  we  call  the  Piedmont  counties,  beginnin^g  with  Loudon  near 
the  Potomac  and  going  southward  througli  Fauquier,  Culpepper, 
Madison,  Orange,  Green,  Albermarle,  Louisa,  Nelson,  Amherst,  to 
Appomattox  and  the  tier  just  east  of  these,  the  price  of  lands  is  a 
little  higher,  being  about  fifteen  dollars.  These  lands  are  well 
adapted  to  regular  field  agriculture,  a  rotation  of  clover,  wlieat,  corn, 
tobacco.  This  region  was  little  wasted  by  the  war,  and  in  point  of 
beauty  and  healthfulness  is  not  surpassed  on  the  continent.  West  of 
these,  beyond  the  Blue  liidge,  lies  the  Shenandoah  valley.  This, 
properly  speaking,  does  not  extend  south  of  Staunton.  But  in  fact  a 
depression  of  the  surface  continues  on  till  it  sinks  into  the  valley  of 
the  Tennessee.  In  these  southwestern  counties,  Montgomery, 
[Inst.]  43 
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Pulaski,  "Wythe,  and  Smythe  are  the  finest  grazing  lands.  Grass  is 
spontaneous.  Millions  of  acres  now  in  forest  can  be  converted  into 
pasture  by  girdling  the  forest  trees  and  scattering  a  few  pounds  per 
acre  of  herd  grass  and  timothy  seed.  Most  of  our  prize  cattle  come 
from  these  rich  valleys  and  fertile  hillsides.  Here,  too,  are  vast 
deposits  of  gypsum  and  extensive  salt  works.  Here  lands  can  be 
obtained  at  moderate  prices.  In  the  Shenandoah  valley  the  best 
farms  have  not  declined  in  value,  and  some  are  worth  more  than 
before  the  war.  But  the  immigrant  cannot  go  amiss  of  land  in  Vir- 
ginia. There  are  in  the  State  4:4,000,000  acres,  of  which  only 
11,000,000  have  been  plowed.  Of  the  remaining  33,000,000,  five  or 
six  millions  are  too  rough  and  steep  to  be  of  agricultural  value.  But 
I  am  safe  in  saying  that  Virginia  can  ofier  you  the  pick  of  25,000,000 
acres  at  prices  low  enough  to  be  within  the  aspiration  of  every  work- 
ing, saving  man.  For  the  regular  wheat  growing  and  stall  feeding  far- 
mer, there  is  as  good  a  chance  as  in  any  State  east  or  west.  May 
I  not  say  to  the  man  whose  letter  of  inquiry  was  read  that  lie  can 
fatten  bullocks  as  fast  and  with  less  expense,  and  get  them 
to  a  good  market,  with  as  moderate  loss,  as  in  any  region  he 
may  pick.  In  wheat,  Virginia  has  a  clear  advantage,  on  account  of 
the  dryness  of  our  grain.  AVe  can  produce  a  flour  that  Avill  bear 
transporting  twice  across  the  tropic  zone.  Tlie  great  mills  of 
Richmond  ]iave  always  given  more  for  Virginia  wheat  and  obtained 
better  prices  for  their  flour.  There  Mr.  Rice  or  any  other  settler 
will  be  within  eighteen  hours  of  this  city,  and  can  communicate 
easily  and  daily  with  his  friends,  and  with  the  best  of  markets.  Let 
me  add  a  word  with  regard  to  the  way  in  which  a  northern  man  is 
looked  upon.  I  know  of  but  one  man  in  all  Virginia  who  in  his 
heart  wishes  to  see  slavery  re-established.  True,  emancipation  was  a 
terrific  blow  to  private  fortunes.  In  an  hour  10,000  families  were 
reduced  from  opulence  to  penury.  We  are  of  course  saddened  and 
in  some  cases  soured  by  such  reverses.  But  we  felt  before  the  v,ar 
that  slave  labor  was  unthrifty  and  profitless,  ^ow  we  are  all  of  us 
deeply  convinced  that  with  the  blasting  of  our  special  form  of 
civilization,  we  are  to  adopt  the  chief  features  of  that  civilization 
that  has  grown  up  alongside  of  ours,  and  in  the  late  contest  came  ofif 
winner.  We  fought  for  an  idea.  Some  of  us  still  think  that  idea 
was  not  wholly  an  error.  But  we  call  it  a  defeated  idea,  an  exploded 
doctrine,  a  thing  of  the  past,  and  we  say,  let  the  dead  past  bury  the 
dead.      Hence  we  welcome  among  us   the  northern  farmer.      We 
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consider  him  our  friend,  and  from  him  is  to  come  the  renovation  of 
our  surface  and  the  revival  of  our  social  prosperity.  Of  course  ^ve 
are  at  first  a  little  cautious.  We  "Vi'ish  to  know  whether  a  man  is 
what  he  claiiris  to  be,  and  whether  he  will  Cjuietly  till  the  land  he 
settles  on.  "When  satisfied  of  that,  the  Virginian  is  prepared  to  give 
him  a  hearty  welcome.  Looking  at  migration  practically,  I  do  not 
advise  the  farmer  with  a  few  hundred  dollars  to  come  alone  and 
single-handed.  Let  five  or  six  combine,  and  pay  the  expenses  of  a 
careful  observer  who  is  to  visit  the  parts  I  have  described.  Upon  his 
return  he  can  consult  with  the  friends  he  represents,  and  they  can  all 
buy  and  move  in  company.  I  shall  be  glad  to  give  such  colonies  all 
the  aid  I  can  by  letters  and  by  traveling  directions,  so  they  can 
ol)tain  the  most  valuable  knowledge  at  the  lowest  cost.  As  to  the 
negro  question,  the  older  ones  will  work  very  well  at  twelve  and 
fifteen  dollars  a  mouth.  But  the  young  blacks  are  idle,  and  yearly 
becoming  more  so.  White  labor  is  steadily  displacing  them,  and 
they  drift  soutliward  into  rich  but  malarious  districts.  To  the  sufirag4 
question  I  attach  little  importance.  Ten  years  hence  machines 
managed  by  white  hands  will  till  our  soil,  and  harvest  all  our  most 
important  crops,  and  the  votes  of  white  men  will  elect  our  magis- 
trates. The  negro  is,  at  least  in  one  vital  point,  below  the  white, 
the  power  of  forecasting,  and  the  skill  necessary  for  shaping  a  policy 
for  the  future.  There  is  room  and  home,  a  happy  civilization,  and  a 
sunny  future  for  300,000  families  within  the  borders  of  that  broad 
republic,  and  Yirginia  stands  ready  with  open  and  kindly  arms  to 
welcome  this  great  army  of  peaceful  and  industrious  invaders. 

The  chairman,  taking  him  by  the  hand,  said :  I  want  to  tender  to 
yon  the  thanks  of  the  club  for  the  sincere  and  candid  manner  in 
which  you  have  spoken.  I  welcome  you,  or  any  other  Virginian,  to 
our  meetings. 

General  Imboden. — I  beg  also  to  extend  to  every  one  of  you  the 
hospitalities  of  my  humble  home,  should  you  ever  come  to  Eichmond. 
Dr.  J.  V.  C.  Smith  then  moved  a  vote  of  thanks  to  General  Imbo- 
den, for  the  lucid  statements  and  the  information  they  had  heard. 

Mr.  T.  C.  Peters  seconded  the  motion,  saying  that  the  general  had 
left  out  many  good  things  which  he  might  have  said  of  the  State,  for 
he  had  traveled  there  considerabl}',  and  could  speak  fm-ther  of  the 
capabilities  of  that  country. 

Dy.  Isaac  P.  Trimble  said  that  he  had  always  opposed  emigration 
to  the  south,  but  this  gentleman  had  put  so  entirely  a  new  phase  on 
the  matter  that  he  should  withdraw  all  opposition  in  future. 
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General  Iinboden. — I  pledge  you  my  lioiior,  or,  if  need  be,  my  life, 
tliat  any  iiortlicrn  man  in  any  county  in  any  part  of  Virginia  will 
feel  as  safe  as  he  does  liere,  and  tliat  lie  will  be  exempt  not  only  from 
violence,  but  from  anything  that  will  wound  his  feelings.  The 
motion  was  then  put  and  carried  unanimously. 

Red  Spider  (Acakius  Telarius). 

Miss  E.  A.  Drake,  Hamilton  Corners,  Medina  county,  Ohio,  sends 
the  following  recipe  for  removing  these  pests  from,  and  not  injuring, 
plants :  "  After  ten  years'  experience,  we  find  our  simple  method  a 
very  good  one.  We  take  lukewarm  water  and  make  a  light  suds  with 
Castile  soap,  and  with  a  syringe  give  them  a  very  thorough  washing, 
being  particular  to  wash  the  under  side  of  the  leaf  (as  that  is  the  hid- 
ing place  of  the  spider),  and  then  vvith  clean  water  rinse  the  most 
tender  plants,  but  the  more  hardy  will  seem  to  thrive  well  after  a 
thorough  sudsing,  without  rinsing;  but  do  not  expose  them  to  the 
hot  sun  in  less  than  twelve  hours.  Three  or  four  washings  Avill  keep 
the  plants  free  of  all  insects  for  the  year.  If  any  one  has  a  better  way 
of  keeping  plants,  we  should  be  glad  to  hear  from  them.  Resetting 
of  plants  should  be  done  in  April  or  early  in  May,  as  the  plants  are 
just  waking  from  their  winter's  nap,  and  when  they  begin  to  stretch 
themselves  and  laugh,  they  should  not  be  disturbed,  as  it  will  stunt 
them  for  the  rest  of  the  season." 

A  Report  against  Butter  Powder, 

A  committee,  consisting  of  Messrs.  Joseph  B.  Lyman,  James  A. 
Whitney,  and  A.  S.  Fuller,  having  been  appointed  to  consider  the 
matter  of  a  certain  butter  powder  presented  to  the  club  at  their  last 
meeting,  presented  the  following  report : 

The  undersigned,  of  a  committee  appointed  at  a  previous  meeting 
to  investigate  the  so-called  butter  powders  sold  by  parties  in  Vescy 
street,  in  this  city,  would  report  as  follows : 

The  boxes  of  the  powder  are  labeled  "  Star  Butter  Powder,  direc- 
tions :  To  one  quart  of  milk  about  twelve  hours  old;  add  one  pound 
butter,  warm  by  setting  the  churn  in  blood-warm  water,  add  one  tea- 
spoonful  powder,  churn  as  usual,  and  you  will  have  two  and  one-half 
230unds  delicious  fresh  buttei-,  cool  with  ice  or  water,  and  work  only 
enough  to  salt  to  taste ;  keep  in  cool  place," 

The  undersigned  went  to  the  place  above  indicated,  and  witnessed 
the  method  of  using  the  powder,     A  quantity,  perhaps  a  pound,  of 
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butter  was  placed  iii  a  small  tin  clinrn  with  about  a  quart  of  milk 
and  a  teaspoonful  of  the  ]^owder  added.  It  was  then  churned  for 
about  fifteen  minutes,  some- coloring  matter,  the  exact  nature  of  which 
was  not  ascertained,  was  poured  in,  and  the  churning  continued  for  a 
few  minutes  longer.  Whereupon  the  whole  was  turned  out  into  a 
wooden  bowl.  The  milk  had  apparently  been  deprived  of  its 
buttery  and  cheesy  matter,  and  the  butter  from  a  bright  yellow  had 
been  brought  to  a  dirty  white  color.  A  box  of  the  powder  was 
obtained  and  subjected  to  a  careful  analysis  to  determine  its  composi- 
tion. It  consists  for  the  most  part  of  burnt  alum  with  traces  of  ses- 
qui-oxyde  of  iron,  and  .carbonate  and  phosphate  of  ammonia  which 
were  simply  impurities  in  the  alum.  The  remainder,  a  considerable 
portion  of  the  powder  was  free  tartaric  acid.  A  pound  of  butter  is 
simply  sixteen  ounces,  a  teaspoonful  of  the  powder  would  weigh  per- 
haps half  an  ounce,  and  one  ounce  and  a  half  would  be  a  liberal 
estimate  of  the  solid  matter  in  a  quart  of  milk.  This  would  give  at 
the  outside  a  total  weight  of  eighteen  ounces  instead  of  the  two 
pounds  and  a  half  promised  by  the  venders  of  the  powder.  Any- 
thing more  than  this  must  be  gained  by  the  water  incorporated  in 
the  butter  by  the  churning  to  which  it  is  subjected,  and  this  explains 
why  the  purchaser  is  directed  to  work  the  butter  only  enough  to  salt 
to  the  taste.  Attention  is,  furthermore,  called  to  the  fact  that  alum  is 
one  of  the  most  deleterious  substances  used  in  the  adulteration  of 
food,  and  its  use  in  connection  with  the  latter  cannot  be  too  strongly 
reprobated.  To  sum  up,  in  a  few  words,  we  would  say  that  the 
"  Star  Butter  Powder  "  is  simply  one  of  the  most  transparent  swindles 
that  have  ever  been  brought  to  our  notice. 

On  motion   of  Dr.  Trimble   the   above   report  was   unanimously 
adopted. 

Cure  ^cxs  in  Sheep. 
Mr.  John  Palmer,  of  Piatt  county.  111.,  sent  the  following  for  this 
purpose  :  '"  Take  tobacco ;  boil  until  strong  ;  then  add  soft  soap  amd 
salt ;  then,  for  100  head  of  sheep,  add  one  ounce  of  carbolic  acid, 
crystalized,  as  it  is  the  best  dip,  and  rub  the  affected  part  well.  The 
soap  softens  the  part  and  creates  a  gum,  while  the  salt  tends  to  allay 
the  itch.  Tobacco  will  not  cure  by  itself;  we  tried  the  pure  tobacco 
and  failed  to  cure ;  then  we  mixed  this  dip  oni-selves.  We  used 
this  dip  the  last  year  and  have  now  got  our  sheep  about ;  another 
dipping  will  cure  them.     Be  careful  to  get  the  hard  scab  soaked  well, 
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and  if  possible  remove  from  the  old  pens  into  new  ones  after  dipping 
and  a  cure  will  be  sure." 

Agriculture  ix  Georgia. 
Mr.  J.  Howard  Brown,  Angusta,  Ga. — In  a  tonr  of  several  weelcs 
through  the  soutliern  States,  I  have  liad  opportunities  of  judging  of 
the  present  tone  of  sentiment  of  the  southern  people,  and  especially 
as  regards  the  encouragement  of  northern  emigration,  and  their  feel- 
ings" toward  those  who  wish  to  make  the  south  their  home.  The 
universal! J  expressed  opinion  among  all  classes  is  that  tlieir  only  hope 
of  future  prosperity  lies  in  the  enterprise  and  superior  training  of 
northern  farmers  as  superior  to  and  soon  to  supplant  their  slovenly 
and  imperfect  system  of  planting.  Seeing  this,  and  that  there  is  no  other 
way  of  obtaining  the  practical  knowledge  requisite  to  change  the 
prevailing  sentiment  that  cotton  is  the  only  crop  adapted  to  the 
cotton  States,  is  the  importation  of  more  such  men  as  the  few  now  so 
successfully  farming  the  lands  of  South  Carolina  and  Georgia,  open- 
ing the  eyes,  of  accomplished  planters  and  wonder-stricken  negroes 
at  one  and  a  half,  two  and  two  and  a  half  bales  of  cotton  to  the  acre 
on  a  clover  sod,  preceded  by  corn,  and  followed  by  wheat,  and  then 
a  crop  of  genuine  North  river  h;iy  that  is  cut  three  several  times, 
and  nets  from  thirty  dollars  to  forty  dollars  per  ton  at  the  nearest 
depot.  In  view  of  these  facts,  and  the  apparent  ease  with  which 
they  are  produced,  the  former  exclusively  cotton  planters  are  on  all 
hands  praying  for  more  northern  men  to  come  and  teach  them  how 
to  become  farmers  rather  than  planters.  The  land  is  cheap.  You 
can  purchase  improved  farms,  with  all  the  necessities  of  life  and  many 
luxuries,  for  from  two  dollars  and  fifty  cents  to  ten  dollars  per  acre, 
near  cities  and  depots  and  markets  ready  and  glad  to  have  all  you  can 
raise.  If  yon  have  but  little  money,  they  will  sell  you  the  land  and 
wait  for  the  money  until  you  make  it  from  the  fruits  of  your  toil. 
Pav  a  little  down,  and  they  M-ill  depend  on  your  success  for  the 
balance.  Have  you  no  money,  and  are  you  a  practical  farmer,  go  to 
Dr.  Jaynes,  near  Penfield.  in  Green  county,  and  he  will  give  you  a 
farm,  furnish  you  with  teams  and  provisions,  accommodate 
you  wdth  a  house,  and  let  you  pay  for  your  farm  from 
the  proceeds  of  your  labor.  This  plantation  is  one  of  the 
best  in  central  Georgia,  and  where  you  can  raise  from  twenty  to  forty 
bushels  of  wheat,  three-fourths  to  one  and  one-half  l)a1es  of  cotton, 
thirty  to  sixty  bushels  of  corn,  and  three  tons  of  JS^orth  river  hay  to 
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tlie  acre.  He  is  a  progressive  man,  and  expects  to  learn  mncli  from 
those  lie  so  liberally  offers  to  assist.  He  can  accommodate  from  iif- 
teen  to  twentj  ftimilies,  and  all  he  wants  is  the  enterprising,  industri- 
ous, and  thorongldy  alive  northern  man  to  come,  and  he  will  do  by 
him  as  many  a  father  here  fails  to  do  l)y  a  son,  give  hira  such  a  start 
on  the  highway  to  success  that  ordinary  industry,  with  perseverance, 
will  insure  him  that  success.  It  will  cost  you  fifteen  dollars  to  get  to 
Charleston  by  steamer,  and  from  there  to  the  place  you  may  travel 
for  one  cent  per  mile,  or  one  dollar  and  ^ixty  cents ;  so  the  poorest 
may  embrace  this  opportunity.  There  are  many  others  in  Georgia 
tliat  will  do  as  well ;  only  let  youv  wants  and  wishes  be  known,  and 
a  kind-hearted  and  generous  peoj^le  will  invite  and  urge  you  to  share 
with  them  the  health-giving  climate  of  central  Georgia,  where  con- 
sumption and  all  pulmonary  and  scrofulous  diseases  are  unknown, 
and  where  a  genial  climate  and  fertile  soil  will  reward  your  labor  by 
bountiful  harvests  and  w^ell  filled  barns. 

Pkofit  from  Poultky. 

J.  W.  Todd,  Yermillion,  Ohio. — Am  on  a  farm  and  keep  fowls  for 
pleasure  and  profit.  I  commenced  January  1,  1868,  to  keep  a  daily 
account  with  fifty-six  hens  and  four  cocks,  which  foots  up  for  the 
year  as  follows  : 

615  dozen  eggs,  at  20  cents  per  dozen $178  35 

Cost  of  feed 30  00 

IS'et  profit  on  eggs $148  35 

From   the   same   hens   I  also  raised  198  chickens,  which 

amounted  to $180  95 

And  cost  in  full SO  00 

Cleared  in  chickens $100  95 

Added  to  amount  of  eggs . , ' 14:S  3:5 

Total  net  profits $219  30 

January  1,  1869,  commenced  u-ith  80  hens,  which  have  pro- 
duced eggs  as  follows  :  In  January,  120  dozen  ;  February, 
127  dozen  ;  March,  141  dozen  ;  April  20,  92  dozen,  or  a 
total  of  480  dozen  in  110  days,  at  25  cents  per  dozen, 
amounting  to '. $120  00 

Cost  of  feed  during  said  time 20  00 

Leavi]ig  net  profit  of $100  00 
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I  am  no  dealer  in  fancy  poultry,  but  keep  fowls  for  what  they  can 
produce.  For  me  the  breed  that  returns  the  largest  for  tlie  outlay  is 
the  most  profitable,  as  it  costs  no  more  to  keep  good  stock  than  poor, 
and  I  am  not  so  biased  in  favor  of  any  breed  that  I  would  not  change 
for  a  better  one.  For  yeai^s  I  have  tried  barn-door,  graded  improved 
fowls,  but  the  above  result  may  be  accredited  to  White  Leghorns  for 
constant  layers,  and  Bramas  for  market  and  winter  laying.  My  expe- 
rience proves  that  there  is  much  in  feed  as  well  as  breed,  and  1  give 
my  fowls  the  best  of  care,  in  winter,  feeding  plenty  of  grain,  meat, 
and  vegetables,  with  broken  bones  and  shells,  and  a  supply  of  fresh 
water,  dividing  them  in  two  or  three  lots,  and  housing  in  warm, 
roomy  buildings.  In  summer  they  have  the  range  of  iields  and 
orchards,  and  require  little  or  no  feeding.  If  there  are  any  common 
fowls  that  can  do  better  in  producing  eggs  than  my  Leghorns  have 
done,  you  will  do  us  farmers  a  great  kindness  by  telling  us  where  they 
can  be  found,  for  we  Avant  to  feed  none  but  the  best  paying  hens, 
and  have  all  tried  wdiat  we  supposed  were  genuine  "  dung  hills,"  and 
found  them  wanting,  in  not  laying  above  120  to  1-10  eggs  per  year, 
too  good  setters  and  non-winter  layers,  in  fact  no  better  for  eggs  than 
Bramas. 

Aktificial  Fektilizeks,  their  Manufacture  akd  Uses. 

Prof.  James  A.  Whitney  read  the  following  paper : 
The  subject  is  somewhat  mal-odo.rous.  The  material  from  which 
a  large  proportion  of  this  class  of  fertilizers  are  fabricated  is  organic 
matter  in  various  stages  of  decay,  and  would  repel  rather  than  inter- 
est were  it  not  for  the  collossal  proportions  which  the  manufacture  of 
manurial  agents  have  of  late  years  assumed,  and  the  direct  bearing 
which  it  has  upon  agricultural  progress  in  many  portions  of  our 
country.  As  it  is,  few  topics  are  of  greater  practical  imjDortance  to 
the  farming  community. 

The  object  of  all  manuring  is  simply  to  supply  the  soil  with  those 
elements  which  are  ca])able  of  being  taken  up  by  plants  and  by 
the  mysterious  agency  of  organic  life  transmuted^  into  stem,  leaf 
and  kernel.  There  are  in  all  about  a  dozen  of  these  elements, 
some  required  only  in  small  quanties,  while  others  must  exist 
in  larger  proportions,  these  last  being  annnonia,  phosphoric 
acid  and  potash.  Of  these  the  two  former  are  those  for 
which  artificially  prepared  fertilizers  are  the  most  highly  prized, 
.although  the  potash  contained  in  many  varieties  adds  materially  to 
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their  value.  The  worth  of  any  manure,  artificial  or  otherwise,  is,  of 
course,  in  the  direct  ratio  of  the  available  amounts  of  these  substances 
it  contains.  It  is  not  enough  that  these  should  exist  in  the  manure, 
but  they  must  be,  as  just  indicated,  available;  in  other  words,  they 
must  be  in  such  condition  as  to  be  readily  dissolved  in  the  soil,  so 
that  they  may  feed  the  tiny  rootlets  that  permeate  it  in  all  directions. 
Here  lies  a  great  diiference  in  artificial  fertilizers,  especially  in  these 
valued  for  their  phosphate  acid.  For  instance,  a  bone  is  a  phosphate, 
and  so  is  a  chunk  of  ISTavassa  guano  ;  but  in*  order  to  convert  the  bone 
into  a  prompt  manure,  it  is  only  necessary  to  crush  it  to  powder, 
while  the  Xavassa  product,  treated  in  the  same  manner,  without  being 
prepared  with  acid,  would  yield  only  very  slight  results.  This  ques- 
tion of  the  solubility  of  the  substances  does  not,  of  course,  relate  to 
ammonia,  which,  being  a  volatile  gas,  is  liable  to  be  discharged  from 
its  combinations  into  the  atmosphere  and  lost.  The  essential  points, 
thex'efore,  in  the  preparation  of  commercial  manures  is  to  render  the 
phosphoric  acid  soluble,  to  fix  the  ammonia  so  that  it  shall  not  escape 
from  the  material  until  applied  to  the  earth.  The  first  of  these 
essentials  is  involved  in  the  preparation  of  the  various  kinds  of  super- 
phosphates from  bones  and  mineral  phosphates.  The  other  relates, 
to  the  fabrication  of  poudrettes,  etc.,  from  animal  offal  and  refuse. 

Artificial  fertilizers  of  the  character  above  indicated  differ  from 
ordinary  or  barn-yard  manure  in  their  superior  activity,  which  arises 
from  the  greater  ease  with  which  the  ammonia  is  generated  and  set 
free,  when  the  material  is  subjected  to  the  action  of  air  and  moisture, 
and  from  the  increased  solubility  of  the  phosphoric  acid,  potash,  etc. 
This,  as  is  well  knovrn,  explains  why  the  eilect  of  an  application  of 
guano,  poudrette,  superphosphates  and  manures  of  similar  character 
is  wholly  expended  in  orie  season,  while  a  single  manuring,  with  the 
less  active  and  energetic  stable  refuse,  will  nourish  half  a  score  of  crops. 
With  the  superphosphates,  this  activity  is  due  to  the  chemical  treat- 
ment which  the  material  receives  when  in  course  of  preparation,  but 
with  tlie  animouiated  fertilizers  the  remote  cause  lies  in  the  highly 
organized  condition  of  the  materials  from  which  they  are  derived,  it 
being  a  truism  that  the  higher  anv  substance  stands  in  the  scale  of 
organic  life,  the  more  complex  will  be  its  constitution,  and  conse- 
quently the  more  readilj^  will  it  be  decomposed.  The  efiects'  of  a 
highly  organic  origin  in  insuring  the  activity  of  a  manure  is  seen  in 
the  case  of  Peruvian  guano,  the  virtues  of  which  are  due  to  the  fish 
which  formed  the  food  of  the  sea  birds  by  which  the  guauo  was 


682  Tbaxsacttoxs  of  the  American  Ixstitute. 

deposited.  Tlie  working  of  the  same  principle  is  also  evident  in  tlie 
greater  value  of  mamire  taken  from  the  pig-stjas  compared  with  that 
derived  from  the  cow-stable,  the  food  of  fattening  swine  being  richer 
than  the  hay  fed  to  cattle.  The  rule  holds  true  in  a  greater  and 
more  manifest  degree  with  reference  to  the  fertilizers  made  from  the 
sewer  refuse  of  cities  and  the  oti'al  of  animals,  of  which  the  writer 
pro})oses  to  speak  somewhat  at  length,  in  the  following  description 
of  the 

Manffactuke  or  PorORETTE 

And  other  commercial  manures  at  tlie  woi'ks  of  the  Lodi  manutactur- 
ing  company,  made  from  notes  taken  during  a  careful  examinatio-n  of 
the  establishment. 

The  company  have  been  in  existence  for  about  thirty  years,  and 
until  within  the  past  year  or  two  their  method  of  making  poudrette 
was  identical  with  that  employed  in  similar  manufactories  in  Europe, 
a  certain  proportion  of  peat  being  added  to  conserve  the  ammonia. 
This  was  found,  however,  to  make  a  maniire  too  bulky  for  transpor- 
tation, and,  after  inany  experiments  and  much  expense,  a  plan  was 
perfected  by  which  the  use  of  peat  and  chemicals  could  be  dispensed- 
with;  machinery  was  also  devised  for  separating  the  rubbish  and 
extraneous  matter  from  the  material,  so  that  by  this  means  a  much 
stronger  and  more  efficient  fertilizer  is  obtained. 

Poudrette  is  a  material  made  from  the  night-soil  or  foecal  matter  of 
cities  and  from  the  foul  offal  of  slaughter-houses.  The  Lodi  manufactur- 
ing company  have  an  exclusive  contract  for  all  the  night-soil  of  New 
York  city  during  some  six  years  to  come,  and  for  that  of  Jersey  city 
for  three  years,  and  have  also  managed  to  get  control  of  all  the 
butchers'  refuse  and  dead  animals  of  jN'ew  York  and  Jersey  city,  and 
the  offal  of  the  great  Communipaw  abattoirs.  All  this  immense  mass 
of  decaying  organic  matter  is  conveyed  by  boats  to  the  works  on  the 
Ilackensack  river,  to  be  converted  into  the  dry,  dust-like  substance 
Avhich,  packed  in  l)arrels,  is  sent  by  railway  ayd  steamer  to  enrich  the 
soil  of  farms  and  gardens  hundreds  of  miles  away. 

The  niglit-soil  is  taken  from  the  city  sewers  in  a  thick  semi-fluid 
condition,  and  run  into  the  holds  of  barges  containing  from  eighty 
to  300  cartloads,  or  from  60  to  200  tons  each.  Before  this  is  done, 
however,  it  is  required  by  law  that  the  whole  should  be  disinfected. 
Tin's  is  accomplished  by  the  use  of  what  is  termed  carbolic  or  phenic 
acid,  a  substance  that  possesses  great  deodorizing  and  disinfecting 
poAvers,  and  which  acts  so  effectually- that  when  the  hold  of  a  barge 
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is  filled  and  allowed  to  stand,  the  odor  and  euTanations  apparent  to 
the  sense  of  smell  are  hardly  noticeable.  When  the  barges  are  filled, 
tlieir  hatches  are  battened  down,  and  they  are  towed  to  tlie  works  to 
discharge  their  loading.  The  qnantity  of  this  foul  material  thus 
removed  annually  is  immense,  not  less  than  48,000  loads,  and  reqnires 
the  employment  of  elev-^cn  barges  and  of  four  difi:erent  dbcks  in  IN'ew 
York  city.  A  noteworthy  item  in  connection  with  this  transporta- 
tion of  the  night-soil  is  the  cleaidiness  of  the  barges,  which  is  all  the 
more  noticeable  from  its  contrast  with  the  peculiar  natnre  of  their 
contents,  the  decks  being  as  free  from  dirt  of  any  kind  as  an  ordinary 
thrashing  floor. 

When  a  barge  has  readied  the  wharf  at  the  works,  the  hatch  is 
taken  oif,  and  the  unloading  machinery  is  put  \\\  operation.  This 
is  worked  by  a  steam-engine,  and  consists  of  a  large  scoop  or  bucket 
on  the  end  of  a  hoisting  rope,  the  bucket  being  so  arranged  as  to  fill 
itself  when  simply  let  down  into  the  liold,  and  to  empty  itself  wIkmi 
raised  to  the  requisite  height.  The  bucket  lifts  the  niglit-soil  from  the 
hold  and  pours  it  into  the  top  of  a  long  inclined  shute.  In  the  upper 
part  of  this  shute  is  a  screen  which  separates  the  rubbish  from  the 
material.  This  I'ubbish  is  of  all  imaginable  kinds,  cobble  stones  and 
brick-bats,  old  boots  and  shoes,  bones  and  broken  crockery,  with 
every  once  in  a  while  some  article  of  value.  These  last  are  the  per- 
quisites of  the  men  t)i«t  find  them,  and  on  this  account  the  post  of 
profit,  though  scarcely  of  lionor,  is  that  of  tending  the  screen  where 
such  articles  are  the  most  likely  to  be  seen.  On  one  occasion  the  mana- 
ger was  obliged  to  interfere  to  stop  a  figlit  that  was  going  on  among 
some  half  dozen  men  about  a  gold  watch  that  had  been  found  in  the 
mass,  and  at  another  time  the  screen  tender  left  his  work  and  kept 
tipsy  for  a  week  on  a  twenty  dollar  gold  piece  which  he  had  picked 
from  the  screen.  Coins  of  smaller  value,  silver  teaspoons,  forks, 
thimbles,  and  butter-knives,  are  not  uncommon,  and  the  laborer,  who 
is  expected  to  pocket  what  he  finds,  invests  his  revolting  occupation 
with  something  of  tlie  interest  of  a  lottery. 

After  the  material  has  been  passed  tlirough  the  screen,  and  had  its 
rubbish  removed,  as  just  described,  it  flows  down  into  a  large  reser- 
A^oir,  where  its  more  solid  and  heavier  portion  slowly  settles  to  the 
bottom.  When  this  is  accomplislied,  the  surplus  water  is  drained  oif 
into  the  river,  and  the  deposited  matter  has  then  sutficient  dryness 
and  consistency  to  permit  of  handling  and  carriage  in  carts  and 
barrows.    In  this  condition  it  is  wheeled  to  what  are  termed  the  floors. 
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wliicli  are  simply  plots  of  hard  packed  eartli,  on  which  the  material 

is  spread  out  to  be  dried  by  the  action  of  air  and  sunlight.     At  those 

seasons  when  the  floors  cannot  be  used,  and  also  in  long  periods  of 

wet  weather,  the  drj^ng  is  performed  in  kilns  constructed  for  the 

purpose.      But  this  is  so  expensive  that  every  Aveek  of  sunshiny 

weather  saves  the  company  $500.     The  uncertainties  of  the  weather 

constitute,  indeed,  one  of  the  drawbacks  in  the  business,  for  if  fine 

and  warm  a  "floor"  may  be  properly  dried  in  two  days,  whereas, 

otherwise,  it  may  require  a  month.     It  should  be  mentioned  that  in 

order  to  facilitate  the  drying,  the  mass  on  the  floors  is  gone  over  at 

intervals  with  a  plow  or  cultivator,  which  loosens  its  texture,  and 

favors  the  escape  of  moisture. 

When  the  dried  night-soil  is  taken  from  the  floors,  it  constitutes  a 
'       .  .  . 

dark,  friable  substance,  its  bad  odor  is  removed  by  the  action  of  the 

acid,  and  it  is  now  ready  for  the  mills,  by  which  it  is  reduced  to  a  fine 
dust.  The  mills  have  shafts  whicli  rotate  at  a  high  speed,  and  are 
furnished  with  iron  blades  or  arms,  pivoted  at  their  inner  ends 
to  the  shaft,  but  capable  of  swinging,  so  as  to  yield  in  the  event  of 
striking  any  bit  of  hard  rubbish  that  ma}^  not  have  been  previously 
separated  from  the  material.  These  shafts,  with  their  blades  or  arms, 
are  inclosed  within  cylinders  having  openings  at  the  top,  into  which 
the  material  is  throwni  \y  elevators,  and  other  openings  at  the  bot- 
tom, which  enable  the  milled  material  to  pass  to  sets  of  shaking 
screens,  which  separate  it  into  d liferent  grades  of  fineness.  Tlie 
mills  are  located- on  the  second  floor  of  the  building,  each  one  being 
furnished  with  an  endless  chain  elevator  extending  downward  to  the 
floor  beneath,  where  a  great  heap  of  the  dried  night-soil  is  placed  in 
suitable  pn-oximity  to  the  elevator.  The  elevator  is  provided  with 
buckets  or  boxes,  like  those  used  in  the  elevators  of  grist  mills,  but 
much  larger,  each  bucket  holding  perhaps  half  a  bushel.  A  man 
with  a  dung-fork  throws  tlie  material  into  the  buckets  as  they  are 
carried  upward  by  the  movement  of  the  apparatus.  The  buckets 
empty  their  contents  into  the  mill  above.  The  material  passes 
through  the  mill,  and  is  reduced  to  a  finely  jDOwdered  condition,  and 
falling  upon  the  vibratory  screens  before  mentioned,  is  separated  into 
three  parts,  the  first  and  second  grades  of  poudrette,  and  the«rubbish 
that  may  have  escaped  the  sepai-ating  process  at  the  outset.  The 
two  former  are  fertilizers ;  the  latter,  of  course,  is  waste,  and  is  com- 
posed of  cinders,  sticks,  pieces  of  brick,  &c.  The  poudrette,  as  it 
comes  from  the  mill,  is  a  fine  uniform  powder,  having  a  grayish 
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brown  color,  witli  little  white  specks  that  are  minute  fragments  of 
bones.  We  now  come  to  an  improvement  in  the  manufacture  of 
this  class  of  manures,  which  consists  in  the  production  of  wliat  is 
known  as  double  refined  poudrette.  This  is  doiije  by  combining  the 
first  grade  of  the  poudrette,  the  manufacture  of  v.-hich  has  just  been 
sketched,  with  animal  offal,  by  which  means  the  strength  and  value 
of  the  fertilizer  is  materially  increased.  And  here  it  may  be  of 
interest  to  note  the  nature  of  this  oftal  and  the  soui-ce  from  which  it 
is  derived. 

Aside  from  the  dead  animals  from  the  cities,  offal  is  brought  from 
Communipaw,  and  consists,  for  the  most  part,  of  the  intestines,  livers, 
lights,  etc.,  of  the  thousands  of  animals  tliat  are  every  week  slaugh- 
tered there.  This  offal  contains  a  considerable  percentage  of  grease, 
which  it  is  desirable  to  save.  It  is,  therefore,  put  into  large  tanks 
and  steamed.  The  hot  steam  melts  and  extracts  the  grease,  which 
accumulates  on  the  surface  of  the  water  formed  in  the  tanks  by  the 
condensation  of  the  steam,  and  is  drawn  off".  The  remaining  contents 
of  the  tank  are  then  shipj^ed  to  the  poudrette  works.  This  offal  is 
much  more  offensive  to  the  smell  than  the  disinfected  night-soil,  so 
much  so,  that,  instead  of  letting  it  lie  in  an  open  reservoir  like  the 
latter,  it  is  piled  up  in  great  heaps  and  covered  over  with  earth,  in 
order  to  keep  the  efliuvia  from  contaminating  tiie  atmosphere. 

In  making  the  double-refined  poudrette,  a  large  quantity  of  the 
oifal  is  very  intimately  mixed  and  incorporated  with  an  equal  portion 
of  the  first  grade  of  the  poudrette,  formed  as  described  directly  from 
the  night-soil.  This  is  done  under  cover,  inasmuch  as  wetting  would 
materially  interfere  with  the  desired  result.  The  poudrette,  being 
very  dry,  absorbs  the  moisture  from  the  oftal  and  brings  the  whole 
mass  into  such  a  state  as  to  enalile  it  to  pass  through  another  mill 
similar  to  the  first.  This  gi'inds  up  the  otfal  and  converts  the  whole 
into  a  powdery  substance  resembling  the  jjoudrette  formed  in  the  first 
instance,  except  that  it  contains  a  much  larger  proportion  of  bone, 
derived  from  the  offal,  and  is  more  damp  and  sticky  to  the  touch. 
This  double-refined  material  falls  from  the  mill  directly  into  the  carts, 
by  which  it  is  conveyed  to  the  storehouse,  a  large  wooden  build- 
ing capable  of  holding  many  thousand  tons.  The  material  is 
dumped  upon  the  floor,  load  after  load,  and  thus  stored  in  bulk. 
Being  packed  hard  by  the  passage  over  it  of  the  carts  and  horses, 
the  entrance  of  air  into  the  mass,  or  the  release  of  ammonia,  is  very 
slight.     As  no  chemicals,  peat,  or  absorbent  materials  are  used  it 
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might  be  supposed  that  much  ammonia  would  be  lost  during  the 
various  stages  of  preparation,  but  nothing  ox  the  kind  is  evident,  and 
the  statement  of  the  manufacturerr.  that  no  appreciable  loss  occurs  is 
borne  out  by  the  rayud  evolution  of  ammonia  from  simply  mixing  a 
handful  of  it  with  a  little  quick-lime.  The  retention  of  ammonia  in 
the  niglit-soil  ma}^  be  ascri'';}ed  to  the  disinfecting  treatment  by 
carbolic  acid  which  the  latter  receives  before  being  transported  to  the 
works,  and  which  chemically  fixes  the  ammonia.  When  the 
pondrette  is  mixed  M'ith  the  otfal  in  the  preparation  of  the  double- 
refined  product  it  is  very  dry  and  absorbing  the  ammonia  from  the 
oft'al  retains  it,  just  as  dry  earth  is  known  to  do  in  the  so-called  earth- 
closet,  or  as  dry  peat  dees  when  mixed  with  rapidly  decaying 
constituents  of  a  rich  compost  heap.  At  the  time  of  our  A-isit  the 
laborers  were  carting  and  depositing  the  fresh  material  in  one  end  of 
the  storehouse,  while  the  other  end  was  occupied  by  an  immense 
heap,  said  to  contain  11,000  barrels,  ready  for  barreling  and  shipment. 
The  shipments  at  this  season  of  the  year  amount  to  from  2,500  to 
3,000  barrels  per  week,  exclusive  of  cargoes  in  bulk.  The  greatest 
sales  are  made  in  New  Jersey,  the  State  where  it  is  made,  and  its 
uses  are  best  known.  The  demand  is  also  xevy  large  from  New 
York,  Connecticut,  and  North  Carolina,  while  other  States  require  it 
in  greater  or  less  quantities ;  a  considerable  trade  being  of  late 
developed  in  the  southern  States,  including  those  bordering  on  the 
gulf. 

From  the  foregoing  sketch  it  will  be  seen  that  there  are  two  kinds 
of  pondrette,  one  which  mayifee  termed  the  common  or  cheap  variety 
consisting  simply  of  the  second  grade  of  the  product  made  of  the  ^yj 
night-soil;  the  otlier,  or  double  refined,  composed  of  the  first  grade 
of  such  product,  combined  and  prepared  with  animal  oft'al,  which, 
from  its  highly  organized  and  nitrogenous  nature,  is  one  of  the  very 
best  enriching  materials  known.  The  former  is  more  bulkyj  and  is 
therefore  best  fitted  for  use  where  the  cost  of  transportation  is  moder- 
ate ;  but  in  those  cases  where  it  is  to  be  carried  for  long  distances, 
the  double  refined,  or  concentrated  fertilizer,  will  be  found  much  pre- 
ferable. It  costs  only  about  twenty  per  cent  more  than  the  other, 
and  considering  the  difi'erence  in  the  method  and  manner  of  manufac- 
ture, there  is  no  doubt  that  this  comi)aratively  slight  increase  in  cost 
is  more  than  made  up  by  the  additional  strength  and  activity  of  the 
manure.  Let  us  now  turn  to  another  department  of  the  fertilizer 
manufacture,  and  consider  the  fabrication  of 
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Phosphate  Org^v^^^ic  Manures. 

Altliongli  poudrette,  especially  the  double  refined,  contains  a  fair 
amount  of  phosphoric  acid,  and  of  course  such  a  proportion  of  soluble 
l^otash  as  may  have  existed  in  the  organic  matter  from  which  the 
material  is  produced,  it  is  properly  speaking,  an  annnoniated  manure, 
because  of  the  excess  of  the  ammonia  it  contains.  On  the  other  hand 
the  manures  made  from  bones,  which  constitute  one  form  of  organic 
matter,  owe  their  chief  value  to  the  presence  of  phosphoric  acid,  the 
ammonia,  except  in  the  case  of  raw  or  unboiled  bones,  existing  in 
only  a  trifling  proportion.  Some  twenty  yeare  ago  it  was  the  prac- 
tice to  convert  tlie  bones  into  superphosphate  by  treatment  with  dilute 
sulphuric  acid,  but  of  late  this  appears  to  have  become  obsolete,  partly 
because  the  use  of  mineral  phosphates  has  enabled  a'  good  superphos- 
13liate  to  be  made  at  a  much  lower  price  than  would  be  possible  vv'ith 
bones  alone,  and  partly  because  a  large  class  of  farmers  prefer,  for  cer- 
tain crops,  the  pure  bone  in  the  form  of  dust  or  flour  to  any  super- 
phosphate. For  this  reason  the  bones,  which  are  mostly  obtained 
from  the  western  cities  where  large  numbers  of  cattle  are  slaugh- 
tered, are  simply  ground  to  diflerent  grades  of  flneness  in  strong 
crushing  mills.  These  mills  are  composed  of  several  pairs  of  heavy 
cast  iron  rollers,  arranged  one  over  another.  The  bones  pass  between 
the  ui3per  pair  of  rollers,  and  are  broken  into  fragments.  These  fall 
between  the  second  pair  and  are  crushed  still  finer,  and  passing  thence 
to  a  still  lower  pair  are  reduced  and  comminuted  until  capable  of 
being  sifted  through  the  sizing  sieves.  The  product  is  made  of  seve- 
ral different  degrees  of  fineness  to  suit  purchasers  ;  thus  what  is 
termed  coarse  bone  dust  is  composed  of  bone  ground  smaller  than 
one-third  of  an  inch  and  mixed  with  an  equal  cpiantity  of  the  fine 
bone  dust.  This  latter  is  made  fine  enough  to  pass  through  sieves 
with  meshes  of  one-eighth  of  an  inch,  while  the  bone  flour,  as  its 
name  indicates,  is  made  to  approach  the  condition  of  ordinary  flour. 
The  demand  for  these  bone  fertilizers  is  very  great,  and  the  supply 
of  bones  obtainable  quite  inadequate  to  meet  it.  In  addition  to  those 
artificial  manures,  which  may  be  characterized  from  their  greater 
superabundance  of  ammonia  or  phosphoric  acid,  as  the  ease  may  be, 
there  are  others  in  which  it  is  sought  to  combine  both  tliese  constitu- 
ents in  a  more  than  ordinary  degree  ;  such  a  manure  has  been  made 
at  these  works  from  some  1,500  tons  of  mingled  bones,  pigs'  hoofs  and 
hair  brought  recently  from  the  west,  and  showing,  by  analysis,  about 
seventeen  per  cent  of  ammonia,  in  addition  to  tlie  phosphoric  acid 
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inliereiit  in  tlie  bones.  Mncli  diffieulty  -^-as  found  in  reducing  the 
hoofs,  until  at  hxst  the  plan  of  subjecting  tlie  material  to  the  action  of 
superheated  steam  was  hit  upon  and  found  to  bring  it  into  the  required 
condition.  Another  fertilizer  of  similar  character  is  called  nitro- 
phospliate  of  lime.  It  is  composed  of  the  animal  offal  before  described, 
and  which  is  rich  iu  ammonia,  mingled  in  due  proportions  with  super- 
phosphate. It  is  claimed  by  the  numufacturers  to  be  equal  to  Peru- 
vian guano  in  its  immediate,  and  more  lasting  in  its  remote,  effects. 

MiNEKAL    SuPEKPnoSPHATES. 

As  before  intimated,  the  manufacture  of  superphosphates  is  now 
carried  on  almost  exclusively  v.'ith  mineral  phosphates  found  in  large 
deposits  in  various  parts  of  the  world,  among  which  those  of  South 
Carolina  and  of  the  island  of  Xavassa  are  among  the  most  available 
and  extensive.  Tlie  superphospliate  made  l)y  the  Lodi  manufacturing 
company  is  manufactured  from  equal  parts  of  the  phosphates  brought 
from  these  two  localities.  The  phosphatic  material  comes  in  bags, 
and  in  a  condition  as  fine  as  flour,  having  been  ground  in  a  burr-stone 
mill.  It  is  a  yellowish  looking  substance,  as  heavy  as  ordinary  plaster. 
In  its  natural  or  unground  condition  it  is  so  refractory  that  acids 
would  fail  to  reduce  it,  and  hence  the  necessity  of  grinding.  Even 
in  its  form  of  liuur  it  IkjUIs  its  phosphoric  acid  with  such  tenacity 
that  its  application  previous  to  chemical  treatment  would  produce 
but  little  good,  and  as  a  consequence  it  must  be  converted  into  super- 
phosphate, which  makes  the  phosphoric  acid  soluble  so  that  plants 
may  take  it  up  from  the  earth.  This  is  done  by  simply  putting  the 
ground  phosphate  in  small  batches  into  an  iron  kettle,  and  pouring 
diluted  sulphuric  acid  or  oil  of  vitriol  upon  it.  The  oil  of  vitriol 
drives  out  the  phosphoric  acid  from  a  part  of  tlie  lime,  and  forms  a 
sulphate  of  lime.  The  liberated  phosphoric  acid  immediately  unites 
with  the  other  portion  of  the  phosphate,  which  thus  contains  twice  as 
much  of  the  acid  as  it  did  before,  and  constitutes  a  new  chemical 
product  termed  superphosphate  of  lime.  Xow,  all  the  phosphoric 
acid  in  this  superphosphate  is  soluble,  and  consequently  acts  at  once 
when  used  as  a  manure.  We  hei'e  close  our  sketch  of  the  Lodi 
manufacturing  company's  woi'ks,  devoting  a  brief  space  to  some 
matters  of  general  interest  connected  with  the  subject,  and  a  few 
words  to  the  consideration  of 
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"Which  are  exciting  more  or  less  attention,  and  among  which  fish 
giiano  holds  the  must  prominent  place.  This  is  made  from  the  fish 
known  as  "  moss  bnnkers,"  and  caught  in  great  quantities  along  the 
Atlantic  coast.  Their  immediate  use  is  in  the  manufacture  of  an  oil, 
which  is  obtained  by  pressing  them  in  bulk,  after  being  boiled,  under 
strong  presses.  The  residue  of  the  fish  is  composed  of  bones  and 
flesh  fibers.  Both  of  these  are- valuable  for  manure,  but  the  material 
is  not  a  guano  in  any  sense  of  the  term.  The  bones  are  i»ich  in. 
phosphoric  acid,  while  the  flesh,  aside  from  its  capability  of  producing 
ammonia  by  decomposition,  is  commonly  believed  to  contain  a  larger 
proportion  of  phosphorus  than  that  of  animals ;  a  proposition  which 
the  writer  has  never  attempted  to  verily,  but  which,  if  true,  would 
add  materially  to  tire  manurial  value  of  the  product,  inasmuch  as  the 
phosphoric  acid  in  the  flesh  would  be  valuable  in  a  high  degree.  It 
is  stated  by  some  that  they  have  found  a  much  larger  percentage  of 
water  in  the  fish  guano  purchased  by  them  than  waS  at  all  desirable ; 
and,  indeed,  to  put  the  pomace  into  markets  in  the  condition  in  which 
it  comes  from  the  press,  is  falling  far  short  of  making  the  most  of  the 
article.  It  should  be  dried  at  a  moderate  heat,  so  as  not  to  dissipate 
the  ammonia,  and  ground,  as  is  done  with  poudrette  ;  and  in  this  form 
would  undoubtedly  form  one  of  the  most  valuable  of  all  the  com- 
mercial manures  now  before  the  public.  The  same  remark  will, 
however,  apply  to  almost  any  form  of  animal  matter,  such  as  the 
lobsters,  king  crabs  and  mussels  found  in  large  quantities  at  some 
points  on  the  Xew  England  and  JSTew  Jersey  coasts. 

Application  of  Commercial  Manures. 

Inasmuch  as  artificial  fertilizers  are  comparatively  expensive,  it  is 
desirable  that  they  should  be  used  to  the  best  advantage,  or  in  other 
words,  that  none  of  their  virtues  should  be  lost  by  carelessness  in 
using  them.  Except  on  grass  lands,  it  is  recommended  to  apply  the' 
ordinary  grades  of  poudrette,  bone-dust,  bone-flour,  and  the  like  in 
contact  with  the  seed  that  ia  in  the  drill,  or  in  the  hill.  Yet  this-- 
will  not  answer  with  tlie  more  concentrated  materials,  like  the 
double  refined  poudrette,  nitro-phosphate,  or  guano.  These  fertilizers 
should  either  be  well  blended  with  earth  in  the  vicinity  of  the  seed, 
or  should  have  interposed  between  them  and  the  seed  a  layer  of  soil.. 
The  quantity  of  guano  that  may  be  profitably  applied  per  acre  must, 
.  of  course,  vary  with  its  quality,  with  the  nature  of  the  soil,  and  the; 
[Inst.]  44 
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kind  of  crop  to  be  grown,  but  in  the  average  of  instances  will  approxi- 
mate to  that  given  for  double  refined  poudrette,  viz, :  For  wheat,  rye, 
oats  and  barley,  from  300  to  400  pounds ;  for  buckwheat,  200 ; 
for  turnips,  twice  as  much;  and  for  top-dressing  on  grass  lands, 
from  250  to  400.  All  ammoniated  manures  should  either  be  inti- 
mately mixed  with  the  soil  or  applied  thereto  before  "or  during  a  rain, 
in  order  that  the  ammonia  may  be  retained  and  carried  down  within 
the  reach  of  the  roots  ;  whereas,  if  left  upon  the  surface  during  hot 
weather,  a  portion  of  the  ammonia  would  be  dissipated,  and  the 
remainder  would  lie  inert,  out  of  the  reach  of  the  plants.  With 
reference  further  to  ammoniacal  manures,  it  may  be  mentioned  that 
inasmuch  as  they  are  believed  to  be  the  most  active  in  developing 
the  growth  of  straw  and  leaves,  they  should  be  applied  as  early  as 
possible ;  while  the  superphosphates,  which  tend  mainly  to  the  devel- 
opment of  the  seed  or  kernel,  may,  when  desired,  be  applied  later  in 
the  season.  The  question  is  frequently  asked,  by  those  unfamiliar 
■with  the  chemistry  of  manm-es,  whether  lime  or  ashes  may  not  be 
Tnixed  with  poudrettes  and  similar  products,  to  advantage.  This 
should  never  he  done^  for  the  reason  that  either  lime  or  potash  is  a 
stronger  alkali  than  ammonia,  and  if  brought  into  contact  with  any  of 
its  comj^ounds  will  nsnrp  its  place,  thus  liberating  the  ammonia,  and 
■destroying  the  value  of  the  fertilizer. 

Adulterations  of  Coivimekcial  Manuees. 

The  adulteration  of  artificial  fertilizers  by  dishonest  dealers  has 
l)een  coexistent  with  their  manufacture  and  sale  from  the  beginning, 
and  the  query  is  often  made  if  there  is  no  cheap  and  simple  test  by 
which  the  farmer  may  ascertain  the  exact  nature  of  the  material  he 
buys,  and  thus  protect  himself  from  imposition.  To  this  there  can  be 
but  one  candid  answer.  That  there  is  not,  and  that  the  only  certain 
and  trustworthy  test  of  the  probable  value  of  this  class  of  manures 
consists  in  a  careful  analysis  by  a  competent  chemist,  which  will  often 
cost  as  much  or  more  than  a  ton  of  the  fertilizer.  The  manufacturer 
can  afibrd  this  in  order  to  know  and  to  keep  up  a  standard  of  his  pro- 
ducts, and  the  dealer  can  afibrd  it  if  he  suspects  the  manufacturer ;  but 
the  farmer  will  find  the  outlay  too  heavy,  and  hence  his  only  reliance 
is  upon  the  integrity  and  standing  of  the  seller.  It  is  true  that  the 
addition  of  lime  to  guano,  poudrette,  etc.,  will  cause  the  liberation  of 
ammonia,  which  will  indicate  the  ammonial  nature  of  the  substance 
to  the  sense  of  smell,  and  even  afford  an  approximate  idea  of  the , 
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quantity.  But  the  rapidity  and  facility  of  tliis  liberation  of  the  ammo- 
nia is  liable  to  be  modified  by  circumstances;  as,  for  instance,  the 
more  or  less  moist  condition  of  the  material,  or  the  greater  or  less 
causticity  of  the  lime,  and  consequently  is  a  poor  index  of  the  actual 
value  of  the  manure.  The  fact  is,  that  the  province  of  the  farmer  is 
one  thing,  and  that  of  the  chemist  another.  The  farmer  weighs  his 
materials  by  the  hundred  weight ;  the  scales  of  the  chemist  are  sensi- 
tive to  the  five-thoiisandth  part  of  an  ounce.  The  farmer  estimates 
the  value  of  a  prepared  manure  by  the  bushels  of  gi*ain  it  will  cause 
to  grow  on  a  field ;  the  chemist,  by  the  grains  or  pennyweights  of 
potash,  phosphoric  acid  or  ammonia  he  may  find  in  a  sample ;  and 
the  two  methods  are  so  essentially  different  that  it  is  unavailing  for 
the  practitioners  of  the  one  to  swing  tlie  tools  or  babble  the  language 
of  the  other.  The  only  sure  path  for  the  farmer  to  follow  in  order  to 
avoid  being  victimized,  first,  is  to  purchase  of  dealers  whose  commer- 
cial standing  is,  in  a  measure  at  least,  a  guarantee  of  their  integrity, 
and  second,  to  make  themselves  so  well  acquainted  with  the  best 
methods  of  using  or  applying  the  fertilizers  to  the  soil  that  its  virtues 
shall  not  be  lost  by  their  own  carelessness.  If  this  is  done,  a  few 
trials  will  enable  the  farmer  to  approach  a  correct  estimate  of  the 
true  value  of  his  purchase. 

Fundamental  Pkinciples. 

In  closing  this  sketch  it  may  not  be  out  of  place  to  recapitulate 
some  of  those  principles  involved  in  the  successful  management  and 
use  of  artificial  or  highly  concentrated  manures. 

1.  Tlie  value  of  such  fertilizers  is  to  be  estimated  by  their  propor- 
tions of  ammonia  and  soluble  phosphoric  acid.  The  quickness  of 
their  action,  as  compared  with  that  of  barn-yard  manure,  is  du6  to  tlie 
rapidity  with  which  those  two  substances  are  distributed  through  the 
soil  and  made  available  for  the  roots  of  plants. 

2.  In  using  guano,  poudrette,  and  other  ammoniated  manures, 
especial  care  must  be  taken  to  prevent  the  flying  ofi"  of  the  ammonia. 
This  is  done  by  covering  or  mixing  it  with  surface  soil,  by  applying 
it  under  such  circumstances  that  the  rain  will  carry  it  into  the  ground, 
and  by  strictly  avoiding  admixture  in  any  way  with  such  alkaline 
substances  as  potash,  and  lime. 

3.  The  value  of  phosphates  is  due  not  so  much  to  the  quantity  of 
phosphoric  acid  in  them  as  to  its  solubility.  This  is  the  reason  why 
superphosphate  is  better  than  a  simple  phosphate.     The  phosphoric 
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acid  in  the  former  is  in  sucli  condition  that  it  may  be  readily  'taken 
up  by  plants ;  while  o;i  the  other  hand,  the  acid  in  the  latter  is  nearly 
insoluble  and  the  material  benefits  the  soil  and  helps  the  crops  very 
Blowly. 

4'.  The  more  highly  organized  the  material  from  which  a  fertilizer 
is  made  the  richer  and  more  readily  decomposed  it  will  be ;  the  richer 
the  manure  and  the  more  prompt  the  decomposition,  the  more  rapid 
will  be  its  action  ;  the  greater  the  activity,  the  sooner  is  the  effect 
exhausted.  This  explains  why  guanos  and  poudrettes  which  are 
made  from  highly  organic  matter  act  at  once,  produce  heavy  crops 
and  shew  the  most  of  their  effect  in  a  single  season.  Compared  with 
tardy  manures  it  is  the  quick  penny  against  the  slow  shilling. 

5.  The  mechanical  -condition  of  a  fertilizer  has  much  to  do  with  its 
efficacy  when  applied  to  the  soil.  As  a  general  rule,  the  finer  the 
material  the  quicker  it  acts,  and,  of  course,  the  sooner  it  is  exhausted. 
Thus  in  the  use  of  bones,  bone  flour  will  act  more  rapidly,  but  bone 
dust  will  help  the  soil  for  a  ^longer  time. 

The  only  safeguard  of  the  farmer  against  loss  in  the  use  of  com- 
mercial manures  lies  in  dealing  with  honest  men,  and  in  studying 
closely  the  best  methods  of  apply  ing  the  material  to  his  crops.  Many 
a  hard  working  tiller  of  the  soil  has  been  duped  by  venders  of  adul- 
terated fertilizers,  and  oi:  the  other  hand,  many  an  upright  dealer  has 
been  accused  of  fraud  because  the  farmer  in  his  ignorance  misman- 
aged the  stuff  after  lie  had  bought  it. 

Adjourned. 


PROCEEDINGS 

OF   THE 

POLYTECHNIC      ASSOCIATION. 


The  Polytechnic  Association  of  the  American  Institute  held  its 
regular  meeting  on  Thursday  evening,  May  14tli,  1868,  Samuel  D. 
Tillman,  LL.D,,  presiding. 

Fossil  Shark  Teeth. 

At  the  opening  of  the  meeting,  Dr.  J.  Y.  C.  Smith,  of  Boston,  in 
a  few  remarks  spoke  of  the  fossil  shark,  remains  of  which  exist  in 
the  older  geological  formations  at  Gay  Head  and  other  points  on  the 
Atlantic  coast,  and  exhibited  a  fossil  tooth  of  the  ancient  fish,  found 
about  fifteen  feet  below  the  surface  at  Richmond,  Va.  The  tooth 
has  a  sharp  cu|;ting  edge,  and  is  about  six  inches  in  length,  and,, 
at  its  broadest  part,  four  inches  and  three-quarters  wide,  with  a 
maximum  thickness  of  an  inch  and  a  quarter.  The  surface  is,  for 
the  most  part,  of  a  greenish  color,  and  the  fossil  weighs  in  thq  neigh- 
borhood of  a  pound. 

Dr.  Feuchtwano-er  stated  that  the  same  or  similar  fossil  teeth  were 

D 

found  in  the  green  sand  of  New  Jersey,  indicating  that  the  primitive 
sharks  were  of  immense  size, 

LoNGEVriT. 

Dr.  Smith  also  read  a  brief  but  interesting  paper  on  the  subject  of 
longevity,  citing  many  instances,  from  remote  and  modern  history, 
of  persons  who  had  exceeded  100  years  of  age,  the  longest  life  known 
since  primeval  times  being  one- that  had  extended  to  169  years. 

Telnity  Chukch  Clock. 

Mr.  James  Rodgers  made  the  following  remarks : 
Mr.  Chairman,  I  desire  to  say  a  few  words  in  reference  to  some 
observations  contained  in  an  essay  on  the  Public  Clod's  of  New 
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ITorJc,  wliicli  was  recently  read  before  this  association,*  and  in  which 
Trinity  church  clock  and  its  maker  were  not  fairly  treated. 

I  have  the  honor  of  saying  that  i  built  Trinity  clock,  and  I  take 
pleasure  in  referring  to  it  as  a  specimen  of  workmanship  and  as  a 
time-keeper.  It  is  the  largest  clock  in  this  country.  The  three 
great  wheels  are  thirty-one  inches  in  diameter,  two-inch  face  each ; 
the  other  wheels  in  like  proportion,  of  the  best  brass  and  well  ham- 
mered ;  the  wheels  all  work  into  box  pinions,  with  brass  boxes ;  the 
leaves  are  cast  steel,  tempered  and  polished ;  there  are  nine  pinions 
and  nine  wheels  in  the  running,  and  hour  and  quarter  trains ;  the 
whole  works  are  built  in  a  strong,  substantial  and  workmanlike 
manner ;  it  has  run  full  seven  days  ever  since  it  was  placed  in  the 
steeple ;  it  will  be  remembered  that  the  clock  strikes  4,320  strokes 
more  in  a  week  than  any  other  clock  in  the  city ;  the  pendulum-rod 
is  made  of  white  pine,  well  saturated  with  best  tallow  and  beeswax 
to  keep  out  dampness,  and,  if  the  clock  is  properly  taken  care  of, 
it  will  keep  as  correct  time  as  any  other  tower  clock  in  this  city  or  in 
the  world, 

I  received  a  gold  medal  from  this  Institute  for  this  clock,  the  report 
upon  it  having  been  made  by  Mr.  James  Gemmel  and  Mr.  S.  W. 
Benedict,  gentlemen  of  the  greatest  experience  and  soundest  judg- 
ment in  matters  of  time-keeping,  I  beg  to  call  your  attention  to  the 
following  extract  from  the  report  made  by  them  October  22d,  18-1:6  : 

"  We  have  exiamined  the  clock,  and  find  it  the  largest  we  have 
ever  seen.  The  whole  is  of  brass,  steel  and  iron,  with  the  exception 
of  the  barrels  on  which  the  ropes  are  wound.  The  arrangement  of 
the  whole,  as  well  as  the  make  and  finish,  is  done  in  a  masterly 
juanner,  and  does  great  credit  to  tlie  skill  and  ingenuity  of  the 
maker,  and  it  deserves  the  liighest  praise  of  the  American  Institute." 

For  several  years  I  had  charge  of  the  clock,  and  its  value  as  a  time 
keeper  was  patent  to  all  frequenters  of  Wall  street. 

The  ridiculous  story  told  by  the  essayist,  about  the  employment  of 
the  sexton's  son  as  a  messenger,  I  pass  over  as  unworthy  of  notice,  it 
being  entirely  devoid  of  truth. 

I  do  not  know  that  you  will  consider  the  essayist's  references  to 
Trinity  clock  deserving  of  this  notice*  but  it  seemed  to  me  proper  to 
make  a  true  statement  of  the  case,  to  the  body  whicli  listened  to  the 
essay ;  and  I  request  that  the  same  publicity  be  given  to  these  few 
remarks,  as  was  accorded  to  the  essay  which  is  thie  cause  of  them. 

*  See  Transactions  of  the  American  Institute  for  1867-8,  p.  798. 
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The  following  notes  on  scientific  progress  were  presented  by  tlie 
Chairman : 

Castii^g  Steel  under  High  Pressure. 

Mr,  G-aly  Cayalat  of  France  has  invented  a  process  for  making 
sound  steel  castings  by  means  of  gaseous  pressure  applied  to  the 
metal  as  soon" as  it  is  poured  into  sand  molds  inclosed  in  iron  flasks. 
The  pressure  is  generated  by  exploding  about  a  quarter  of  an  ounce 
of  a  powder  consisting  of  eighty  parts  of  saltpeter  and  twenty  parts 
of  pulverized  charcoal.  It  is  said  the  invention  has  been  successfully 
applied  in  France  in  the  casting  of  steel  cannon. 

Ye^-om  of  Toads. 
Experiments  made  with  toads  by  Gratiolet  Gloez  and  Yulpian 
prove  that  matter  is  exuded  near  the  ear  which  is  poisonous  when 
introduced  into  the  tissues  of  other  animals.  Dogs,  after  biting  a 
toad,  show  signs  of  pain.  But  the  bite  of  the  toad  is  not  poisonous. 
It  is  said  some  Indians  in  South  America  use  a  fluid  obtained  from 
the  back  of  the  toad,  in  place  of  curara,  for  poisoning  the  tips  of 
their  arrows.  The  ordinary  toad  may  be  handled  with  impunity, 
but  should  the  secretion  alluded  to  come  in  contact  with  abraded  skin 
unpleasant  sensations  might  ensue. 

A  ]^Ew  Disease. 

Dr.  Duchenne  of  France  has  described  a  new  malady  found  only 
among  children-  and  3'oung  persons.  It  commences  with  a  partial 
paralysis  indicated  by  feebleness  and  unsteadiness  in  movement, 
which,  if  not  then  checked  by  proper  remedies,  is  followed  by 
an  unnatural  enlargement  of  the  muscles  usually',  first  in  the  calf 
of  the  leg,  then  by  a  general  paralysis,  when  death  ensues.  He  has 
extracted,  by  means  of  an  emporte-inece  or  nipping  tool  of  his  own 
invention,  portions  of  the  muscle  which,  on  examination,  are  found 
to  contain,  in  the  first  stages  of  the  disease,  an  undue  proportion  of 
fibrinous  matter,  and  afterward  a  fatty  deposit. 

Letter  Book. 
Messrs.  P.  Garrett  &  Co.,  of  ^o.  702  Chestnut  street,  Philadelphia, 
maiiufacture  a  letter  press  copy  book  for  taking  instantaneous  copies- 
of  manuscript,  wliich  has  been  found  to  answer  in  the  best  manner 
the  purpose  for  which  it  is  intended.  A  sympathetic  ink  is  used  with 
the  paper  of  such  a  consistency  and  character  that  when  a  page  of 
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manuscript  is  written,  by  placing  it  under  a  leaf  of  the  book  and 
rubbing  the  hand  over  the  paper,  an  excellent  copy  is  obtained.  It 
is  a  valuable  aid  to  business  men  heretofore  accustomed  to  the  irksome 
process,  which  requires  a  wet  brush,  absorbing  paper,  a  press,  and 
some  patience. 

MuKAL  Painting. 

The  application  of  colors  in  the  decoration  of  walls  and  ceilings  has 
been  greatly  facilitated  by  the  use  of  alkaline  silicates,  or  water-glass. 
Formerly,  fresco  painting  was  executed  on  stucco  made  of  lime  or 
gypsum,  into  which  the  color  or  pigment  will  sink  and  become  durable, 
but  it  is  essential  that  in  this  case  the  whole  painting  be  completed 
before  the  coating  of  stucco  is  dry,  for  after  it  has  assumed  that  con- 
dition the  painting  cannot  be  retouclied.  Very  few,  if  any,  of  the 
ancient  paintings  found  on  church  walls  are  genuine  frescos,  as  has 
been  generally  supposed ;  they  are  simply  distemper  paintings,  that 
is  to  say,  colors  ground  up  with  size  and  water,  applied  to  common 
plaster,  Fuchs  was  the  first  to  obviate  the  difiiculties  found  in  true 
fresco  work.  His  improved  method  consists  in  applying  to  the  surface 
water-glass  cement,  made  by  mixing  a  soluble  silicate  of  soda  with 
powdered  marble,  with  dolomite,  or  with  quartz  sand,  and  a  little  dry 
slaked  lime.  Upon  this  coating  the  painting  is  made  by  means  of 
mineral  colors  ground  up  with  pure  water.  The  work  may  be  pro- 
longed for  any  required  time.  When  it  is  finished  the  colors  are  fixed 
by  washing  the  surface  with  a  mixture  consisting  of  four  or  five  parts, 
by  measure,  of  water-glass  saturated  with  silica,  and  one  part  of 
monosilicate  of  sodium,  the  whole  being  diluted  with  one-half  its 
bulk  of  water.  Tiiis  kind  of  silicious  painting  is  very  durable,  and 
may  be  applied  to  earthenware  or  tiles  after  their  surfaces  have  been 
prepared  with  water-glass.  The  process  invented  by  Kuhlmann  is 
more  simple,  as  less  care  is  required  in  preparing  the  surface  and  fixing 
the  painting.  He  grinds  his  colors  with  an  alkaline  silicate,  which 
may  ev6n  be  applied  to  wood,  provided  it  is  free  from  resin.  When 
a  very  porous  stone  is  to  be  covered,  it  is  best  to  silicify  it  before 
applying  the  colors.  A  silicious  solution,  of  fifteen  to  twenty  degrees 
Baume  in  strength,  may  be  mixed  with  colors  ground  in  water ;  but 
for  painting  on  glass  or  earthenware  the  solution  should  be  more 
concentrated. 

For  the  benefit  of  those  who  wish  to  apply,  under  their  own  super- 
vision, water-glass  for  paintings  and  decorations,  we  subjoin  the 
following  information  from  The  London  Builder  : 
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Mortar,  which  is  composed  of  lime  and  sand  is  the  best  ground  for 
water-glass.  The  sands  used  must  be  free  from  salts,  ground  flints, 
&c.  The  so  called  artificial  sands  are  the.  best ;  they  have  an  even 
and  sharp  "  corn."  The  lime  may  be  slaked  ;  if  fresh  lime  is  used 
it  should  be  powdered  fine  to  prevent  "blowing  ; "  in  both  cases  the 
mortar  should  be  rather  poor  in  lime,  Eoman  cement,  mixed  with 
mortar  or  with  sand,  also  forms  a  good  ground  ;  but  plaster  of  paris 
(gypsum)  must  be  avoided  in  the  last  layer  of  mortar. 

The  ground  should  be  of  an  even  grain,  not  smooth ;  the  larger 
the  wall  and  the  details  to  be  painted,  the  coarser  the  grain  of  the 
sand  may  be.  After  the  ground  is  perfectly  dry,  it  ought  to  stand 
for  a  week  or  two  before  painting  is  commenced.  The  colors  used 
for  painting  pictures,  decorations-,  or  large  surfaces  are  simply  ground 
fine  in  pure  water ;  the  water  is  best  purified  by  boiling.  Tlie  colors 
are  applied  with  water  only.  Those  artists  and  decorators  who  are 
used  to  paint  in  tempera,  in  body-colors  or  distemper,  will  find  tliis 
process  easy ;  those  who  are  used  to  oil  painting  only  require  some 
practice  to  master  the  details  of  manipulation.  Before  application  of 
color  moisten  the  places  with  water,  and  should  the  gi'ound  become 
dry  under  the  brnsh,  it  is  kept  moist  with  a  syringe,  throwing  the 
water  in  the  form  of  a  fine  mist.  In  all  cases  where  it  becomes  nec- 
essary to  paint  over  again,  to  deepen  or  highten  the  colors,  the  places 
ought  to  be  always  moistened  with  a  syringe.  While  painting  is 
going  on  the  colors  must  not  be  touched  or  rubbed  with  the  finger,  as 
they  are  now  only  "bound"  with  water,  and  are  soon  damaged  and 
rubbed  ofi".  When  a  picture'  or  a  wall  is  finished  the  colors  must  be 
"  fixed,''  and  now,  for  the  first  time,  water-glass  comes  into  operation. 
For  fixing  the  colors,  the  "  fixing  water-glass  "  is  used.  The  surest 
way  of  using  it  is  to  dilute  the  solution  with  pure  water  considerably. 
That  water-glass  which  is  of  the  consistence  of  thick  syrup  may  be 
diluted  with  six  times  its  bulk  of  water ;  that  which  is  sold  as  "  fix- 
ing solution  "  with  an  equal  bulk  of  water.  The  whole  surface  is 
evenly  syringed  over.  Care  must  be  taken  not  to  apply  too  much, 
or  the  colors  may  flow  into  each  other.  After  the  lapse  of  a  day,  the 
water-glass  having  had  time  to  combine  and  harden,  a  second  coat  is 
applied ;  this  time  the  solution  may  be  a  little  stronger.  In  most 
cases  the  colors  will  all  be  "  fixed  "  when  the  second  "  coat "  is  dry ; 
if,  however,  some  of  the  so-called  meager  colors,  such  as  black,  &c., 
still  rub  ofiT  with  the  finger,  it  is  best  to  go  over  these  with  a  soft 
brush  and  water-glass. 
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There  is  no  advantage  in  adding  more  water-glass  than  is  absolutely 
necessary  to  fix  the  colors.  If  too  much  is  used,  the  surface  becomes 
bright,  which  is  also  the  case  if  too  much  lime  is  in  the  water. 
Those  briglit  places  turn,  in  the  course  of  a  few  days,  into  a  white 
film,  which,  however  will  disappear  in  the  course  of  time,  or  must  be 
removed  with  a  sponge  and  clean  water.  The  safest  way  to  insure 
success  is  to  begin  the  fixing  with  a  weak  solution,  and  repeat  it  three 
or  four  times,  rather  than  to  use  a  strong  solution  at  once. 

The  colors  and  pigments. to  be  used  are  as  follows:  Zinc  white; 
permanent  wliite  (artificial  sulphate  of  barytes) ;  dark  yellow,  burnt, 
and  brown  ochre ;  terra  de  Sienna,  raw  and  burnt ;  cadmium  and 
chrome  yellow ;  red  chrome,  green  chrome ;  blue  and  green  ultra- 
marine ;  oxyd  of  iron  in  red,  brown,  and  crimson ;  burnt  umber ; 
mineral  and  lampblack.  No  vegetable  color  is  admissible.  Yermil- 
lion,  cobalt,  and  light  ochre  ought  to  be  avoided  also. 

For  large  surface,  for  walls  where  expense  is  a  consideration,  lime 
and  chalk  (whiting)  may  be  used,  only  those  latter  do  not  cover  well ; 
a  little  addition  of  zinc  white  will  balance  that  defect  and  produce  a 
good  "body.".  It  should  also  be  borne  in  mind  that  water-glass  is 
antagonistic  to  oil-paint ;  if  any  oil-painting  is  in  proximitj'  to  water- 
glass  painting,  or  upon  a  wall  to  be  fixed,  the  oil-paint  ought  to  be 
covered  with  paper  before  fixing  with  water-glass,  otherwise  the  oil- 
paint  will  suffer.  Woodwork  when  new,  where  a  smooth  and  even 
surface  is  not  required,  and  where  the  smell  of  paint  is  too  obnoxious, 
may  be  coated  with  w^ater-glass.  In  that  case  it  is  reconnnended  to 
"  bind  "  the  colors  with  weak  size,  and  apply  the  water-glass  afterward 
with  a  brush.  Woodwork  is  also  protected  against  fire  by  the  simple 
application  of  two  or  three  coats  of  pure  water-glass,  without  any 
pigment.     The  wood  so  treated  becomes  darker. 

One  more  observation  as  a  guide  to  the  operator  is  this ;  all  the 
•colors  become  a  little  darker  under  the  fixing  process,  but  in  the 
course  of  a  few  days  they  regain  their  original  tone.  Certain  colors, 
such  as  oxyd  of  iron,  artificial  white  barytes,  and  some  of  the  ochres, 
contain  sometimes  smaller  or  larger  portions  of  sulphuric  acid. 
These  colors  must  therefore  be  washed  M'ith  plenty  of  pure  water 
before  using  them  for  painting. 

The  reading  of  the  last  item  drew  forth  considerable  discussion,  in 
the  course  of  which  Dr.  Vanderweyde  stated  that  coating  a  wall  with 
size,  and  washing  it  with  alum  water,  by  which  a  sort  of  a  leather  is 
formed,  wliich  can  be  washed  without  injury.  This  is  a  very  good 
surface  for  fresco  painting. 
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Engraving. 
Dr.  P.  Yanderweyde  explained  a  comparatively  recent  metliod  of 
engraving,  in  which  the  design  is  first  drawn  in  ink,  of  which  water- 
glass  is  an  essential  constituent,  upon  a  block  formed  of  such  material 
as  to  readily  absorb  the  same.  The  ink  hardens  the  material  so  that 
the  parts  between  those  to  which  the  ink  is  applied  may  be  brushed 
away,  so  that  the  design  stands  out  in  relief.  Inasmuch  as  the 
blocks  are  too  soft  to  be  printed  from,  stereotype  plates  are  formed 
therefrom,  from  which  in  their  turn  the  impressions  may  be  taken. 

UxDEKGROrND   EaILWATS. 

The  hour  for  taking  up  the  subject  for  regular  discussion  having 
arrived,  Mr.  J.  K.  Fisher  read  a  paper  on  "  Underground  Railways," 
of  which  the  following  is  a  condensation : 

Mr.  Fisher  described  four  plans  :  First,  the  Metropolitan,  in  Lon- 
don ;  second,  the  IS^ew  York  Underground,  assjumed  to  be  the  same 
as  the  "  Central,"  which  is  chartered ;  third,  the  Arcade ;  and  fourth, 
the  inter-street  open-cutting  plan,  by  Messrs.  Worthen  &  Schuyler. 

The  Loudon  "Metropolitan"  railway  is  a  fourth  in  open  cuttings 
and  three-fom*ths  in  tunnels,  the  tunnels  having  small  openings  for 
ventilation.  When  running  in  the  tunnels,  the  steam  is  exhausted 
into  the  tank,  the  draughts  are  closed,  and  combustion  is  suspended, 
to  avoid  contaminating  the  air ;  yet  it  is  complained  that  the  air  is 
oiFensive,  causes  headaches,  stinging  sensations  in  the  throat,  coughs, 
and  sulphurous  taste  on  the  palate ;  and  two  persons  had  died  on  the 
railway ;  and  the  verdict  on  one,  a  young  woman  apparently  in  good 
health,  was*  that  her  "  death  was  accelerated  by  the  suffocating  atmos- 
phere of  the  underground  railway." 

The  New  York  plan  is  a  tunnel  all  the  way,  under  streets,  with  no 
openings  except  through  hollow  lamp-posts  fourteen  inches  in  diame- 
ter, and  at  the  stations.  The  promoters  of  this  plan  expect  that 
these  means  of  ventilation  will  be  suflicient ;  that  locomotives  may 
exhaust  their  steam  through  their  cliimneys  all  the  way. 

The  Arcade  plan  is  to  make  a  new  street  under  the  old  one,  with 
sidewalks  extending  up  to  the  house  walls,  the  ventilation  to  be 
through  the  areas,  five  feet  wide  on  each  side.  The  promoters  -expect 
that  the  sub-street  will  be  satisfactorily  ventilated  and  lighted  through 
these  areas. 

The  inner-street  plan  is  to  make  an  undergj*ade  street,  as  much  as 
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practicable  in  open  cuttings,  tlirongh  back  yards,  running  under  cross 
streets  and  under  buildings  that  cannot  be  bought  at  paying  prices. 

Mr.  Fisher  would  modify  this  plan  so  as  to  go  under  Canal  street, 
instead  of  over  it ;  and  he  would  make  it  thirty-five  feet  wide  wherever 
practicable.  For  some  years,  until  existing  buildings  are  removed  or 
modified,  it  may  be  necessary  to  have  more  tunnels  than  are  agreeable  ; 
but,  as  the  income  of  the  company  increases,  buildings  will  be  bought 
and  removed,  and  ultimately  the  way  will  be  open,  except  under  the 
cross  streets,  and  it  is  expected  that  the  ventilation  will  be  satisfactory. 

Comparing  the  three  ]!^ew  York  plans,  Mr.  Fisher  preferred  the 
open  cutting,  on  account  of  its  free  ventilation  and  light.  The  pro- 
posed means  of  ventilation  of  the  others  are  insufficient.  And  room 
cannot  much  longer  be  spared  for  areas,  or  even  common  lamp-posts, 
much  less  for  the  lan-ger  ones  proposed.  The  gases  and  vapor  slowly- 
ascending  through  the  areas  would  go  into  windows  and  doors,  and 
render  buildings  unpleasant.  In  the  open  cutting,  they  would  be 
projected  upward  by  Ihe  force  of  thp  steam  blast  in  the  middle  of  the 
opening  or  street,  and  counter-currents  of  pure  air  would  descend  at 
the  sides,  so  that  only  pure  air  could  enter  windows  in  ordinary 
weather.  In  reply  to  the  claim  relative  to  the  under  sidewalks  and 
well-lighted  under  stories  ;  roposed  by  the  Arcade  company,  he  said, 
that,  in  his  opinion,  the  under  sidewalk,  on  account  of  its  insufficient 
light  and  difficulty  of  access,  would  not  compensate  for  the  loss  of  five 
feet  width  of  the  upper  sidewalk,  and  the  under  stories  would  be 
much  better  lighted  from  the  undergrade  street.  Light  room  and 
street  room  would  be  combined  ;  the  new  street  should  have  sufficient 
width  to  light  the  buildings  well,  even  to  the  basements  and  sub- 
basements,  down  to  the  level  of  the  new  street. 

Having  compared  these  plans,  as  to  light  and  air,  and  economy  of 
land  damages,  and  claimed  that  the  space  taken  for  the  inter-street 
would  not  damage  property  not  yet  built  on,  because  the  light  room 
is  more  valuable  than  the  ill-lighted  buildings  that  now  exist  on  many 
lots,  he  proposed  a  plan  of  his  own,  by  \vjiich  a  higher  speed  than  is 
attainable  on  rails  can  be  attained.  The  plan  is  applicable  in  the 
tunnel  or  the  arcade;  but  he  would  prefer  the  open  cutting.  It  is, 
to  floor  the  street  with  iron,  as  level  and  smooth  as  possible ;  and  to 
run  steam  carriages.  Their  average  speed  will  be  greater  than  that 
of  heavy  trains,  because  they  can  load  for  distant  places,  and  run 
through  without  stopping,  passing  the  way-carriages ;  because  they 
may  safely  be  built  light,  as  in  case  of  breaking   down,  they  will 
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slide  along  and  not  injure  passengers,  because  their  wheels  will  be 
free  from  the  friction  caused  by  flanges,  cones  and  false  shapes  caused 
by  wear,  -and  because  they  will  use  less  power  than  heavy  trains,  and 
may,  therefore,  drive  their  fires  all  the  time,  in  cases  Avhere  heavy 
engines  have  to  shut  their' dampers  and  exhaust  into  their  tanks,  as  in 
the  tunnels  of  the  Metropolitan  railway. 

On  this  line,  a  train  weighing  122  tons,  with  an  average  of  fifty- 
five  passengers  (125  tons  total),  starts  every  five  minutes.  The 
stations  are  half  a  mile  aj^art ;  and,  with  trains  so  frequent,  each  must 
stop  at  all  stations.  The  power  required  to  start  every  half  mile  is  so 
great  as  to  double  the  consumption  of  fuel  that  would  be  required 
for  running  through ;  yet  the  number  taken  at  a  way  station  could 
often  be  taken  by  a  carriage  weighing  a  twentieth  as  much  as  the  train. 
The  result  of  this  great  waste  of  power,  and  restraint  on  making 
steam,  is  that  the  speed  averages  eleven  and  three-quarter  miles  an 
hour.  A  higher  speed  could  be  got  if  they  could  make  steam  all  the 
time;  but,  even  then,  the  frequency  of  the  stops  would  prevent  so 
high  a  speed  as  is  needed.  It  is  claimed  that  steam-carriages,  on  iron 
fioors  that  are  as  true  as  rails,  can  run  faster  than  ordinary  railway 
trains ;  and  can  economically  average  thirty  miles  an  hour  for  the 
long  trafiic,  and  can  save  much  expense  on  the  short  traffic. 

The  average  weight  per  passenger  on  the  Metropolitan,  is  5.108  lbs. 
An  eiglith  of  this  is  deemed  a  fair  allowance  for  steam-carriages  that 
may  be  run  in  greater  or  less  numbers  at  difiereut  hours  of  the  day, 
as  trafiic  requires,  and  that  can  tlius  be  made  to  average  half-loads. 
And  the  consumption  of  fuel,  and  consequent  difiiculty  about  the 
atmosphere  in  a  tunnel,  or  close  way,  will  be  in  proportion  to  the 
total  weight  moved. 

The  chairman  spoke  of  the  three  most  prominent  plans  for  railway 
transit  through  the  city  of  New  Yoi-k,  namely :  The  tunnel  railway, 
tlie  elevated  road,  and  the  Arcade  plan. 

Mr.  James  Montgomeiy  spoke  at  length  of  these  plans,  condemn- 
ing the  underground  plan,  on  account  of  the  large  amount  of  carbonic 
acid  gas,  which  would  be  always  in  the  tunneh 

Mr.  Melville  C.  Smith  stated  that  the  Legislature  appointed  a  com- 
mittee to  come  to  this  city  to  examine  the  best  means  of  relieving 
this  city,  and  the  most  feasible  means  of  transit  to  the  upper  end  of 
the  island.  The  result  was,  about  forty  plans  were  submitted  to 
them,  only  five,  of  which  seemed  to  be  practical.  After  a  careful 
investigation  of  all  the  facts,  the  committee  decided  that  there  was 
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great  need  of  an  nndergroiind  road.  The  Arcade  plan  was  most 
approved  and  most  feasible.  There  was  no  plan  yet  brought  forward 
that  claimed  so  many  good  points  as  this.  There  are  no  very  serious 
objections  to  it  that  he  could  hear. 

After  deciding  to  continue  thi&  discussion,  the  association  adjourned 
to  next  Thursday  evening. 


May  21,  1868. 

Professor  Samuel  D.  Tillman  in  the  cliair. 

The  meeting  was  opened  by  the  reading  of  a  communication  from 
Professor  Eobert  P.  Stevens,  dated  Guayana,  South  America,  April 
4th,  1868,  as  follows: 

The  Gold  Fields  of  Guayana. 

Prof.  P.  P.  Stevens. — A  few  preliminary  words  upon  the  history  of 
this  newly  developed  auriferous  territoi'y  will  be  interesting,  and  pre- 
pare the  way  for  my  future  remarks. 

The  close  of  the  fifteenth  century  and  beginning  of  the  sixteenth 
■was  marked  by  the  wildest  schemes  for  search  of  precious  metals 
ever  known  in  commercial  circles.  From  the  time  of  the  discovery 
of  the  Amazon  river  by  Orrellana,  there  had  grown  into  the  belief  of 
the  then  agitated  world,  faith  in  the  existence  of  a  land  of  untold 
and  fabulous  wealth,  called  El  Dorado^  or  the  "  gilded  king."  Sir 
Walter  Raleigh,  who  had  mingled  much  with  Spaniards,  and  was 
well  posted  in  current  Spanish  literature,  had  the  firmest  faith  in  the* 
existence  of  such  a  gold  field  ;  and  fitted  out,  mainly  at  his  own  cost, 
three  expeditions  for  the  Orinoco  river,  in  search  of  the  precious 
metals.  Almost  every  commercial  nation  also  sent  out  costly  expedi- 
tions, all  of  which  miserably  failed.  For  nearly  two  centuries  this 
El  Dorado  has  remained  a  fable,  a  myth,  as  for  nearly  a  century  it 
•was  a  will-o'-the-wisp,  leading  to  lavish  expenditure  of  money,  men, 
and  lives.  No  other  gold  field,  known  to  man,  ha?  had  such  treasure 
of  wealth  and  blood  fruitlessly  lavished  upon  its  search  as  those  of 
Yenezuelian  Guayana. 

Guayana  is  divided  into  two  natural,  hydi-ographical  basins,  one, 
and  the  largest,  is  that  of  the  Orinoco  river.  The  other,  and  smallest, 
is  that  of  the  Essequibo,  or  its  aflluents.  The  larger  was  in  the 
beginning  of  this  century  extensively  explored  by  Von  Humboldt. 
Of  it,  he  says  in  general  terras,  that  its  rocks  were  too  old  to  be  rich 
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in  auriferous  wealth.  He  was  one  of  the  first  geologists  to  draw  a 
line  between  early  and  late  rocks  in  geological  history  bearing  gold. 
Since  then  this  distinction  has  been  g,bundantly  confirmed  by  Murchi- 
son,  Forbes,  and  Whitney,  and  other  authorities.  He  was  correct. 
The  Orinoco  valley  -has  never  produced  gold,  either  from  its  rocks  or 
sand*.  The  Essequibo  basin  was  never  visited  by  Humboldt ;  it  has 
never  been  explored  by  competent  scientists.  Much  of  it  is  terra 
incognito  to  day.  Schomberg  visited  the  southeastern  portion,  but 
the  middle  is  entirely  unknown,  and  the  northwestern  Jias  been  but 
partially  explored. 

In  the  year  1854,  Dr.  Lewis  Plassard,  a  French  physician,  visiting 
the  old  miss  ion -village  of  Tubuken,  situated  on  the  banks  of  the  Rio 
Yuruary,  went  down  to  this  stream  for  his  daily  bath,  and  there  and 
then  discovered  auriferous  quartz  among  tlie  water-worn'  rocks  of  this 
stream.  The  Yuruary  is  the  northwest  tributary  of  the  Yuruan, 
which  empties  into  the  Essequibo  near  Georgetown  in  British  Guaiana. 
Since  then,  with  varying  success,  this  portion  of  the  valley  of  the 
Yuruary  has  been  producing  gold.  The  extent,  continuity,  and  rich- 
ness, and  produce  of  its  quartz  veins  have  been  well  proved,  and  the 
fruits  thereof  have  gone  to  Europe  in  annually  increasing  quantities. 

Opposite  Tubuken,  rising  from  the  south  bank  of  the  Yuruary,  there 
stretches  oif  southwesterly  a  low. range  of  mountains  for  about  fifty 
miles.  The  width  of  this  range  varies  from  six  to  fifteen  miles. 
About  twelve  miles  above  Tubuken,  the  Yuruary  commences  to  break 
through  this  range  of  mountains,  and  by  means  of  this  natural  excava- 
tion we. are  enabled  to  learn  the  mineral  constituents  of  this  range  of 
mountains.  Expressed  comprehensively,  they  are  metamorphic ;  in 
detail,  they  are  honiblendic,  talcose,  micaceous  and  brecciated  slates. 
Quartz  veins  are  confined  to  the  talcose  and  brecciated  portions.  •The 
talcose  have  sufiiered  much  from  decomposition,  and  appear  more  as 
mottled  and  indurated  clays,  than  as  rock. 

The  valleys  of  the  Mocupio  and  the  Iguan  are  the  only  ones  of  tliese 
mountains,  save  the  main  valley  of  the  Yuruary,  which  have  been 
searched  for  gold.  These  support,  from  vein  and  placer  mining,  a 
population  of  about  2,000  people,  living  in  seven  palm-thatched, 
mud-walled  villages,  the  central  one  of  which  is  IsTueva  Providencia, 
where  is  situated  the  church  and  oflices  of  the  department,  and  where 
resides  the  curate  and  prefecto. 

Gold  is  obtained  from  its  mating  in  the  most  rude  and'primitive 
manner,  no  other  machinery  is  used  than  the  hammer  and  common 
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mortar  and  pestle.  Oftentimes  Indian  women  can  be  seen  rubbing  a 
piece  of  gold  quartz  upon  a  stone,  having  an  artificial  groove,  where 
is  placed  a  small  globule  of  quicksilver.  Her  patient  attrition 
liberates  the  gold,  the  quicksilver  amalgamates  it,  and  the  application 
of  frequent  drops  of  water  removes  the  abraded  quartz.  The  annual 
production  of  the  mines  is  about  $000,000. 

Looking  over  the  intervening  country  between  the  Gold  mountains 
and  the  Orinoco  river,  slates  and  rocks  somewhat  similar  to  those  of 
the  Yuruary  reach  to  the  southern  base  of  the  Imitacee  mountains. 
This  range  of  mountains  is  composed  of  hornblendic  gneiss,  and  it 
forms  the  dividing  rim  between  the  river  basins  of  the  Orinoco  and 
Essequibo.  We  cross  this  divide  in  the  first  day's  ride  from  the 
Orinoco.  On  the  east,  also,  it  forms  the  divide  between  the  Essequibo 
and  the  Atlantic  ocean.  Looking  soutliwards  over  and  beyond  the 
Gold  mountains,  there  stretches  a  wide  plain  of  tropical  verdure,  to 
the  sandstone  mountains  of  Parima ;  beyond  lie  the  plains  and  eternal 
forests  of  Brazil.  Through  this  intervening  country  no  white  man 
has  irone  and  returned.  Lookins;  over  westward  there  is  a  wide  stretch, 
of  plains  to  the  Paraguas  river,  a  large  confluent  of  the  Caroni,  when 
again  occur  similar  slates  to  those  of  the  Yuruary,  also  rich  in  aurife- 
rous veins.  Beyond  there  is  succession  of  plain  and  curve  filling  up 
the  great  central  valley  of  South  America,  which  reaches  on  to  the 
base  of  the  great  Andian  chain,  the  backbone  of  the  continent.  Such, 
Mr.  President,  is  ray  brief  notice  of  Guayana  and  its  gold-fields.  I 
am  here,  in  these  tropical  forests  to  examine,  locate,  and  survey  a 
grant  of  eight  hundred  acres.  I  am  progressing  favorably  in  my 
work,  and  confidently  hope  for  satisfactory  results.  The  Polytechnic, 
over  which  yon  so  pleasantly  preside,  will  be  duly  informed  of  the 
fina>  results  of  my  labor. 

Aluminiim  Medals. 

Dr.  Dubois  D.  Parmelee  exhibited  some  medals  struck  from  pure 
aluminum  manufactured  by  Parmelee,  AYebster  &  Co.,  at  Hunter's 
Point,  L.  L  Dr.  Parmelee  stated  that  he  had  only  a  few  weeks  since 
made  the  first  pound  of  aluminum  reduced  in  America,  and  had 
recently  cast  a  single  bar  weighing  five  pounds,  which  is  now  in  the 
United  Sttites  mint  at  Philadelphia,  for  the  purpose  of  experimenting 
as' to  the  adaptability  of  this  metal  for  coinage. 
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Ikon. 

Attention  was  next  directed  to  the  reading  by  Dr.  Feiichtwanger, 
of  a  paper  on  iron,  in  which  he  spoke  briefly  of  the  liistory  of  this 
metal  as  used  among  the  ancient  peoples  of  the  earth,  and  mentioned 
its  wide  diffusion  in  the  mineral,  vegetable  and  animal  kingdoms,  and 
in  the  meteorites  supposed  to  be  splintered  from  other  planetary 
bodies.  He  then  proceeded  to  a  consideration  of  several  of  the  200 
different  varieties  of  iron  ore,  one  of  the  principal  of  which  is  the 
magnetic  or  bog  iron  ore,  containing  about  seventy  per  cent  of  the 
metal,  and  from  which  the  iron  of  New  Jersey  and  Pennsylvania  is 
made  ;  as  next  to  this  was  mentioned  the  Franklinite,  which,  in  addi- 
tion to  its  iron,  contains  about  sixteen  per  cent  of  manganese,  and  is 
used  in  the  iron  manufacture  a.s  an  equivalent  or  substitute  for  the 
German  spiegeleisen.  The  speaker  also  spoke  in  a  few  words  of  the 
red  oxyd  or  hematite,  which  contains  about  seventy  per  cent  of  iron, 
and  is  employed  in  the  production  of  much  of  the  iron  made  in  the 
State  of  ISTew  York,  and  treated  of  various  other  kinds  with  reference 
to  their  special  adaptation  not  only  in  tlie  manufacture  of  iron,  but 
of  steel.  The  clirome  iVon  ore  is  of  an  iron-black  color,  and  contains 
about  sixty  per  cent  of  chromic  acid  and  twenty  per  cent  of  iron. 
This  mineral  was  stated  to  be  abundant  in  the  United  States,  especi- 
ally in  Mar/iand,  Pennsylvania  and  California. 

Iron  pyrites  which  contain  fifty-three  per  cent  of  iron  and  forty- 
seven  sulphur,  cannot  be  employed  in  the  production  of  iron  of  good 
quality,  owing  to  the  impracticability  of  wholly  extracting  the  sul- 
phur, but  is  largely  used  in  the  manufacture  of  sulphuric  acid  and 
copperas,  and  also  to  a  great  extent  by  dyers  in  making  a  black  dye. 

Mispickel  is  an  arsenical  pyrites,  very  abundant  in  Cornwall  and 
Saxony,  and  largely  employed  in  the  production  of  arsenic.  In  the. 
mines  of  i!^ova  Scotia  this  mineral  has  gold  associated  therewith. 

Lignite  m  New  Jersey. 

Dr.  Jolm  F.  Boynton,  of  Syracuse,  said  he  had  just  returned  from 
an  examination  of  lignite,  near  Keyport,  N.  J.  Perhaps  some  por- 
tions of  these  lignites  are  diffused  still  higher,  and  belong  to-  the 
tertiary  period.  He  took  some  of  these  specimens  for  examination, 
which  were  found  about  twenty  feet  deep  ;  they  were  some  four  feet 
four  inches  long.  Two  tons  of  it  w^ere  sent  to  a  manufacturing  firm- 
in  Water  street,  in  this  city,  and  they  were  using  it  in  furnaces  for 
driving  their  machinery.     It  burns  very  freely  and  with  cons-iderable^ 

[Inst.]  45 


706  Transactions  of  tee  American  Institute. 

flame.  It  contains  some  sulphiirets.  It  can  be  mined  very  easily,  T)nt 
artificial  roofs  must  be  made  for  these  mines.  As  it  is  near  the  shore, 
boats  can  be  brought  quite  near  it  to  load.  This  lignite  is  more  modern 
than  the  Pennsylvania  coal,  and  probably  belongs  to  the  age  of  rep- 
tiles,  many  of  their  tracks  have  been  found  in  the  Triasic  roc;ks. 
How  is  it  that  we  cannot  find  any  of  the  bones  of  the  animals  that 
we  suppose  have  made  them  ?  Only  parts  of  skeletons,  with  short 
arms  and  long  claws  have  been  discovered,  and  the  tracks  alluded  to 
would  seem  to  be  made  by  them.  The  long  legs  denote  them  to  be 
of  the  warm-blooded  species.  The  legs  of  these  animals,  it  would 
seem,  were  about  eigliteen  inches  long ;  thej  had  two  feet,  with  a 
trail  behind.  ISTearly  perfect  skeletons  have  been  found  in  Kew 
Jersey.  Yet  much  larger  ones  have  been  foimd  in  Colorado  terri- 
tory, being  there  some  thirty-four  feet  long.  This  coal  came  into 
existence  simultaneously  with  or  just  after  the  great  reptilian  period. 

Fossil  Yertebka  of  a  great  "Whale. 

A  fossil  bone  was  exhibited,  concerning  which  the  chairman  said 
that  it  "measures  two  and  a  quarter  feet  in  circumference,  and  is  a 
portion  of  the  great  skeleton  lying  in  a  branch  of  the  Tar  river,  Korth 
Carolina,  at  a  point  a  few  miles  south  of  Enfield,  Halifax  county, 
where  it  has  been  used  for  many  years  as  a  foot  bridge  across  the 
stream.  The  specimen  shown  was  presented  to  the  American  Insti- 
tute by  the  Rev.  Wra.  H.  Ivnapp,  upon  whose  farm  most  of  the 
skeleton  now  lies,  and  who  states  that  its  length  is  two  hundred  and 
forty  feet.  The  specimen  has  been  examined  by  Mr.  Waterhouse 
Hawkins,  who  pronounced  it  to  be  the  vertebra  of  a  whale  of 
enormous  size,  and  further  ventured  to  express  the  opinion  that  all 
the  organic  remains  found  extending  over  a  length  of  two  hundred 
and  forty  feet  did  not  belong  to  one  animal,  although  only  a  personal 
examination  of  the  locality  would  enable  him  to  speak  decidedly  on 
the  point.  On  being  asked  whether  it  might  not  be  the  skeleton  of  a 
member  of  the  saurian  or  lizard  species,  he  replied  in  the  negative, 
inasmuch  as  the  bone  bears  marks  of  having  belonged  to  one  of  the 
mammalia." 

New  Emery  "Wheel. 

Dr.  "Warren  Rowell  presented  a  new  emery  wheel,  made  of  glue 
and  emery,  formed  in  a  mold.  Before  the  emery  is  quite  dry,  it  is 
taken  out  of  the  mold  and  dried,  which  requires  about  a  month.  The 
wheel  is  sharpened  with  a  damp  sponge. 
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ISTew  Fcexace  for  KoASTmG  Oees. 

Mr.  Yivian  read  a  paper  describing  his  improvement  in  furnaces 
for  roasting  p)n'ite3  and  other  ores.  The  inventor  claimed  that  his 
furnace  possessed  several  important  advantages  over  those  commonly 
in  use. 

Estimated  Weight  of  Minerals. 

Dr.  Lewis  Feuchtwanger.— Frequent  inquiries  from  persons  inte- 
rested in  the  sale  of  mineral  lands  induced  the  author  to  calculate 
and  combine  tables,  which  he  thinks  will  prove  of  great  service.  If 
the  purchaser  of  a  clay,  ochre,  or  coal  bed,  or  of  an  iron  ore  deposit, 
either  pyritic,  magnetic,  spathic,  specular  or  hematite,  blende, 
Franklinite,  copper  ores  of  the  various  grades,  or  galena  or  any  other 
mineral  found  in  nature,  would  ascertain  the  extent  of  the  vein,  and. 
calculate  into  cubic  feet,  he  must  find  the  weight  of  a  cubic  foot. 

It  is  known  that  1,728  inches  comprise  one  cubic  foot,  and  that 
one  cubic  foot  of  water  weighs  at  a  temperature  of  sixty  degrees 
Fahrenlieit,  sixty -two  and  a  half  pounds  avoirdupois.  By  ascertain- 
ing the  specific  gravity  of  say  lead,  copper  or  iron,  and  multiplying 
with  sixty-two  and  a  half  pounds,  the  exact  weight  of  one  cubic  foot 
of  these  ores  is  obtained  ;  it  may  also  be  easily  ascertained  how  many 
cubic  feet  are  contained  in  a  ton  of  many  substances ;  for  instance, 
it  is  known  that  one  ton  of  sand  contains  twenty-three  and  a  half 
cubic  feet,  and  a  ton  of  marble  or  granite  ten  and  a  half  cubic  feet ; 
and  by  these  means  we  can  also  find  out  the  capacity  of  certain 
mineral  lands. 

Although  the  author's  first  intention  was  to  begin  with  the  most 
common  minerals  or  ores  used  for  producing  metals,  such  as  galena, 
blende,  copper  pyrites,  etc.,  on  reflection  it  was  thought  best  to 
arrange  all  substances  the  relative  weight  of  each  cubic  foot  of  which 
is  to  be  ascertained  in  alphabetical  order : 

Pounds 
Avoirdupois. 

Anthracite  coal  has  a  specific  gravity  of  1.5  ;  and  a  cubic  foot 
weighs  94: 

Antimonial  copper,  also  called  tetrahedrite  or  gray  copper,  from 
many  localities  in  the  United  States,  has  a  specific  gravity  of 
5.0,  and  a  cubic  foot  weighs 300 

Antimonial  silver,  a  mineral  found  abundantly  in  Mexico,  IN^eva- 
da,  Hungary,  etc.,  has  a  specific  gravity  of  9.5,  and  a  cubic 
foot  weighs  . 600 

Antimony  ore,  the  gray  sulphuret,  generally  called  the  crude 
antimony,  the  substance  used  for  producing  the  regulus,  has  a 
specific  gravity  of  4.5,  and  a  cubic  foot  weighs 279 
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Pounds 
Avoirdupois. 

Antimony  regnlus,  a  metal  imported  from  Europe  for  tyi)e- 
founders,  has  a  specific  gravity  of  6.5,  and  a  cubic  foot  weighs  400 

Apatite,  or  phosphate  of  lime,  used  for  the  manufacture  of  super- 
phosphate, or  artificial  guano,  and  found  in  Canada,  and  lately 
in  South  Carolina,  has  a  specific  gravity  of  3.0,  and  a  cubic 
foot  weighs 186 

Arsenical  iron  pyrites,  commonly  called  mispickel,  a  mineral 
widely  difi:used  in  tiie  United  States,  contains  about  fifty  per 
cent  arsenic,  has  a  specific  gravity  of  6.0,  and  a  cubit  foot 
weighs 370 

Asbetus,  a  very  useful  mineral  in  the  arts,  has  a  specific  gravity 
of  3.0,  and  a  cubic  foot  weighs 186 

Asphaltum,  also  called  mineral  pitch,  has  a  specific  gravity  of 
1.0,  and  a  cubic  foot  weighs 62 

Barytes,  the  sulpliate  of  baryta,  a  useful  substance  for  manutac- 
turing  purposes,  has  a  specific  gravity  of  4.5,  and  a  cubic  foot 
weighs 310 

Baryta  carbonate,  or  Witherite,  a  mineral  used  in  the  manufac- 
ture of  Elancfix  has  a  specific  gravity  of  4.0,  and  a  cubic  foot 
weighs   248 

Bismuth,  a  material  of  Babbit's  metal,  has  a  specific  gravity  of 
9.7,  and  a  cubic  foot  •sveighs 600 

Bituminous  coal  is  of  light  gravity,  say  1.5,  and  a  cubic  foot 
weighs 90 

Black  lead,  also  called  graphite,  has  specific  gravity  of  2.0,  and  a 
cubic  foot  weighs 125 

Black  Jack  of  tlie  miners,  but  a  blende,  or  sulphurct  of  zinc,  has 
a  specific  gravity  of  4.0,  and  a  cubic  foot  weighs 250 

Bog  iron  ore  is  an  eai-thy  iron  ore,  has  a  specific  gravity  of  4.0, 
and  a  cubic  foot  weighs 250 

Brown  hematite,  a  valuable  iron  ore,  and  abundant  in  the  United 
States,  has  a  specific  gravity  of  4.0,  and  a  cubic  foot  Aveiglis.  .   250 

Building  stones,  comprising  granite,  gneiss,  syenite,  etc.,  have  a 
specific  gravity  of  3.0,  and  a  cubic  foot  weighs .    186 

Calaniiiie  is  a  silicate  of  zinc,  has  a  specific  gravity  of  3.3,  and  a 
cubic  foot  weighs ■ 190 

Chromic  ii'on  forms  the  base  of  chrome  yellow  and  bicai'bcuiate 
of  potassa,  has  a  specific  gravity  of  4.5,  and  a  cubic  foot  weigiis  260 

Copper  pyrites,  a  very  abundant  mineral,  has  a  specific  gravity 
of  4.0,  and  a  cubic  foot  M'cighs 260 

Derbyshire  spar,  or  fluorspar,  has  a  specific  gravity  of  3.0,  and  a 
cubic  foot  weighs 186 

Feldspar,  the  base  of  porcelain,  milky  glass,  ere,  has  a  specific 
gravity  of  3.0,  and  a  cubic  foot  weighs 190 

Flint,  this  mineral  belongs  to  the  quartz  family,  has  a  specific 

gravitv  of  2.5,  and  a  cubic  foot  weighs 110 

But  the  loose  sand  weighs,  per  cubic  foot 95 

Frankliiiite,  a  very  valuable  manganese  iron  ore,  lias  a  specific 
gravity  of  5.0,  ancj  a  cubic  foot  weighs. 310 
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Pounds 
Avoirdupois. 

Galena,  the  common  sulphuret  of  lead,  used  to  produce  pig  lead, 

etc.,  has  a  specific  gravity  of  Y.5,  and  a  cubic  foot  weighs  ....   465 
Gold,  specific  gravity  (tM'^enty  carats)  15.7,  up  to  (pure)  19.2, 

and  the  average  M^eight  of  a  cubic  foot 1,000  to  1,200 

Gypsum,  or  plaster  of  Paris,  has  a  specific  gravity  of  2,3,  and  a 

cubic  foot  weighs 130 

Iron — cast  iron,  a  cubic  foot  weighs 450 

Magnetic  ore  has  a  specific  gravity  of  5>.0,  and  a  cubic  foot 
weighs 310 

Spathic  ore  has  a  specific  gravity  of  3.0,  and  a  cubic  foot 
weighs .' 200 

Pyrites,  or  bisulphide  of  iron,  has  a  specific  gravity  of  5.0,  and 
a  cubic  foot  weighs 310 

Pyrrliotine,  or  magnetic  pyrites,  or  sulphuret,  has  a  specific 
gravity  of  4.5,  and  a  cubic  foot  weiglis 280 

Specular  iron  ore,  a  very  abundant  ore,  including  tlie  hematite, 
the  calcareous  and  specular,  as  also  the  clay  and  jaspery  iron 
ores,  red  hematite,  has  a  specific  gravity  of  4.5,  and  a  cubic 
foot  weighs 290 

Wrought  iron,  a  cubic  foot  weighs ' 487 

Limestone  hydraulic  has  a  specific  gravity  of  2.7,  and  a  cubic 

foot  weighs 150 

Magnesian,   is  now  in  gi*eat  demand  for  producing  very  hard 

cement,  specific  gravity  2.5,  and  a  cubic  foot  weighs 130 

Manganese,  binoxyde  of,  or  pyrolusite,  has  a  specific  gravity  of 

4.8,  and  a  cubic  foot  weighs 294 

Bog  or  wad,  an  inferior  quality  of  the  above,  has  a  specific 

gravity  of  3.5,  and  a  cubic  foot  weighs 217 

Mountain  copper,  or  malachite,  or  green  carbonate  of  copper,  an 

ornamental  stone  from  Siberia,  Australia,  and  United  States, 

has  a  specific  gravity  of  4.0,  and  a  cubic  foot  weighs 248 

Muscovite,   or   mica,   a   mineral  destined  to  be  ever  in    much 

demand  for  the  arts  and  large  de]'»osits  of  which  are  found  in 

several  States,  has  a  specific  gravity  of  2.8,  and  a  cubic  foot 

weighs 160 

Novaculite,   or  whetstone,  a  valuable  mineral  from   Arkansas, 

North  Carolina,  etc.,  has  a  specific  gravity  of  3.0,  and  a  cubic 

foot  weio-hs ,- 186 

Ochre,  extensive  beds  exist  all  over  the  United  States  ;  the  3'el- 

low  and  brown  ochre   have  a  specific   gravity  of  3.5,  and    a 

cubic  foot  weighs 217 

Platinum,  the  specific  gravity  of  the  metal  and  ores  is  from  16 

to  19,  and  a  cubic  foot  weighs,  an  an  average 1,116 

Porcelain  clay,  commonl}^  called  China  clay,  distributed  all  over 

the  United  States,  has  a  specific  gravity  of  2.0,  and  a  cubic 

foot  weighs 140 

Pyrites  iron,    or   bisulphide    of  iron,    pyrrliotine,    or   magnetic 

pyrites,  a  simple  sulphide  of  iron,  all  have  an  average  specific 

gravity  of  4,5,  and  a  cubic  foot  weighs 280 
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Ponnds 
Avoirdupois. 


Quartz,  tlie  pure  quartz,  if  compact,  has  a  specific  gravity  of  2.6, 
and  a  cubic  foot  weighs 155 

Trap,  this  useful  rock,  broken  up  for  paving,  has  a  specific  grav- 
ity of  3.0,  and  a  cubic  foot  weighs 186 

Vitreo  copper,  or  copper  glance,  a  \vell  known  copper  ore,  has  a 
specific  gravity  of  5.5,  and  a  cubic  foot  weighs 314 

"Wood  tin,  or  stream  tin,  has  a  specific  gravity  of  7.0,  and  a  cubic 
foot  weighs , 434: 

Zinc — the  sulphide  or  blende  has  a  specific  gravity  of  4.0,  and  a 
cubic  foot  weighs 248 

Zincite,  or  red  zinc  ore,  has  a  specific  gravity  of  5.5,  and  a  cubic 
foot  weighs 331 

Zinc  carbonate,  or  Smithsonite,  has  a  specific  gravity  of  4.4,  and 
a  cubic  foot  weighs 268 

Zinc  sillicate,  or  calamine,  has  a  specific  gravity  of  3.4,  and  a 
cubic  foot  weighs ' 200 

It  may  be  added,  for  convenience  of  calculation,  that  twenty-seven 
cubic  feet  are  equal  to  a  cubic  yard,  and  that  forty  cubic  feet  of  arti- 
cles, nearly  equal  to  the  specific  gravity  of  water,  are  equal  to  one 
ton,  while  one  ton  of  marble  is  equal  to  13.07  cubic  feet;  granite, 
13.05  ;  common  cobble  stone,  14.22  ;  paving  stone,  14.83;  sand,  23.05  ; 
grindstones,  17.00;  brick,  seventeen  cubic  feet. 

On  a  future  occasion,  these  tables  will  be  more  extended. 

Many  of  the  weights  in  the  above  table  are  calculated  on  sixty-two, 
instead  of  sixty-two  and  a  half,  as  the  weight  of  water.  The  results 
are  theoretically  inaccurate,  but  practically  more  correct  for  rough 
calculations  or  large  masses. 

Underground  Railways. 

The  regular  subject  for  discussion,  viz.,  underground  railways,  was 
then  taken  up,  and  Dr.  Bradley  explained  his  plan  of  running  a  sub- 
terranean railway  from  one  end  of  New  York  city  to  the  other,  which 
plan  involves  the  construction  of  a  tunnel  in  a  straight  line  and  under 
the  blocks  of  buildings  from  South  Ferry  to  Harlem  Bridge.  The 
doctor  proposed  to  have  the  work  of  excavation  proceed  simultane- 
ously at  short  intervals,  and  believed  that  with  suitable  means  and 
appliances  the  whole  could  be  completed  in  the  short  sjDace  of  six 
months.  Stationary  engines  would  be  erected  at  the  intervals  to 
operate  the  excavating  and  dirt-can-ying  machinery,  and  after  the 
completion  of  the  way  could  be  enqjloyed  to  operate  elevators  for 
raising  and  lowering  passengers. 

Mr.  Gardener  introduced  the  so-called   arcade  plan  in  a  fluent 
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speecli,  which  was  rather  a  specimen  of  special  pleading  in  behalf  of 
this  particular  scheme  than  an  exposition  of  any  mechanical  or 
engineering  principles  involved.  The  plan  may  be  briefly  stated 
to  contemplate  the  excavation  of  Broadway  to  a  depth  of  about 
seventeen  feet,  and  then  to  replace  the  roadway  as  it  now  exists 
by  a  firm  and  solid  bridge,  a  new  street  being  thus  formed 
nnderneath  the  roadway.  At  the  sides  of  the  roadway  will  be  left 
an  area  of  five  feet  as  now,  protected  by  railings,  and  open  except  in 
front  of  doors,  and  at  each  block  circular  stairways  will  lead  to  the 
lower  street.  The  sidewalks  are  to  be  relaid  as  now,  except  that  next 
to  the  street  patent  lights  will  be  placed  to  the  width  of  four  feet 
along  the  line  of  the  street,  which,  with  the  areas,  will  give  sufiicient 
light  to  read  in  the  cars  with  ease.  The  five-feet  areas  at  each  side 
and  the  cross  ventilation  procured  at  the  cross  streets  are  expected  to 
give  abundance  of  air. 

The  lower  street,  restijng  on  the  solid  earth,  will  be  devoted  to  the- 
railroad  and  tM^o  sidewalks.  The  sewers,  and  water,  and  gas  pipes 
will  be  placed  just  beneath  the  surface  of  the  lower  street,  and  may 
thus  be  reached  at  any  time  without  the  trouble  of  digging  now 
experienced.  The  water  and  mud  of  the  upper  street  will  run  into 
the  sewers  through  the  hollow  columns. 

With  four  tracks,  the  two  inside  ones  are  to  be  used  for  rapid 
trains  to  accomodate  through  travel,  going  from  the  Battery  to  Har- 
lem in  about  thirty  minutes ;  and  the  outside  tracks,  next  to  the 
sidewalks,  for  slower  cars,  stopping  as  often  as  may  be  desired  to 
accomodate  way  travel.  The  inside  trains  running  with  great  rapid- 
ity and  the  outside  cars  running  at  as  short  intervals  as  necessary, 
with  the  two  branches  from  Union  square,  are  expected  to  accomo- 
date all  the  travel  that  will  offer  for  many  years. 

After  deciding  to  resume  this  discussion  the  association  adjourned. 


May  28,  1868. 

Professor  S.  D.  Tillman,  Chairman. 

The  following  notes  on  new  discoveries  and  inventions  were  pre- 
sented by  the  Chairman : 

The  Dueometee. 
The  instrument  for  testing  the  hardness  of  metals  by  drilling  is  the 
invention  of  M.  Behrens,  an  Engineer  of  Tarbes  in  France.     It  ha& 
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been  thoroughly  tried,  and  it  is  said  that  many  French  contracts  for 
rails  now  contain  a  condition  that  they  are  to  be  tested  by  this  appa- 
ratus. It  consists  of  an  upright  cast  iron  standard  bolted  down  upon 
a  bed-plate,  and  provided  with  a  table  for  supporting  the  rail  or  other 
article  to  be  tested.  The  spindle  of  the  drilling  tool  is  capable  of 
being  raised  and  lowered  in  its  bearings  by  turning  a  handle  for  that 
purpose,  and  the  drill  is  held  down  to  its  mark  by  a  weight  fitted  to 
the  upper  end  of  the  drilling  spindle.  Its  rotary  motion  is  derived, 
through  a  pair  of  miter  wheels,  from  a  driving  shaft  carrying  the 
usual  fast  and  loose  pulleys.  This  shaft  has  a  worm  upon  it  which 
moves  a  train  of  mechanism,  in  connection  with  a  signal  gong,  for 
the  purpose  of  indicating  the  number  of  revolutions  made  by  the 
drill.  The  apparatus  is  exceedingly  compact.  Its  use  by  French 
manufacturers  has  led  to  a  gradual  increase  in  the  hardness  of  the 
rails  they  produce. 

The  Cokal  Keys.  . 

In  a  paper  read  to  the  London  Society  of  Engineers  by  Dr.  Cullen, 
"  On  the  Isthmus  of  Darien  and  the  Ship  Canal,"  the  author,  in 
describing  the  Atlantic  coast,  says :  "  The  coral  of  the  cays  and  islands 
is  exceedingly  beautiful.  When  living  in  their  natural  element,  the 
various  sorts  of  coral  are  covered  with  a  gelatinous  matter  of  the  finest 
colors ;  and,  looking  out  of  a  boat  on  a  sunny  day  on  the  groves  of 
coral  sea-fans,  sponges  and  polypi,  with  their  brilliant  colors  dancing 
on  the  unsteady  water,  and  gaudy  fish  gliding  about  among  their 
branches,  one  can  imagine  himself  looking  through  some  brilliant 
kaleidoscope.  Immense  lobsters,  conches,  and  whelks  the  size  of  a 
man's  fist,  are  found  in  abundance  at  these  coral  cays,  and.  also  a  large 
crab  about  the  size  of  a  soup  plate,  with  a  lovely  pink  shell  spotted 
with  white.  Hermit  crabs  roam  at  night  over  these  little  islands,  dis- 
turbing the  w<3ary  boatmen  by  biting  their  toes,  and  demolishing  any 
kind  of  food  in  the  pots ;  during  the  day  they  all  disappear,  being 
snugly  hid  under  the  tufts  of  grass.  In  the  quiet  bays,  protected  by 
the  coral  reefs  from  the  trembling  breakers,  flocks  of  grave  pelicans 
sail  about  on  the  water,  with  their  heads  thrown  back,  and  their  long 
bills  resting  on  their  breasts,  or  tumble  headlong  from  the  air  among 
the  shoals  of  sprats,  driving  them  in  a  silver  shower  out  of  the  water. 
The  predacious  frigate-bird  pursues  the  snowy  sea-gull,  screaming, 
round  the  cay,  and  amusing  the  spectator  with  its  maneuvers  to 
escape,  till,  wearied  out,  it  lets  fall  the  coveted  fish,  which  is  seized 
by  the  other  before  it  reaches  the  water.     Along  the  glaring  sandy 
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beach  parties  of  snipes  and  sand  pipers  scamper  in  pursuit  of  their 
prey,  wliich  is  washed  up  in  the  rolls  of  sea-weed  by  the  little  waves. 
Kow  and  then,  as  a  boat  passes,  yellow  water-snakes  will  suddenly 
erect  their  heads  and  show  their  fangs  with  an  angry  hissing.  Occa- 
sionally, shoals  of  grampus  enliven  the  scene,  splashing,  leaping  and 
hunting  one  another  with  the  greatest  liveliness.  The  white,  calm 
bay,  with  its  background  of  rich  evergreen  foliage,  and  the  light 
feathery  clouds  drifting  over  with  the  steady  trade  wind,  form  a  coup 
(Tmil  only  to  be  imagined  in  the  dark  and  stormy  north." 

MlKAGE. 

The  rare  optical  phenomenon  known  as  mirage  consists  in  the 
apparent  displacement  of  objects  in  the  vicinity  of  broad  sheets  of 
water  or  over  sandy  plains,  and  is  due  to  the  refraction  of  light. 
Air  in  contact  with  a  heated  portion  of  the  earth's  surface  becomes 
dilated ;  therefore  in  sustaining  the  weight  of  the  incumbent  atmos- 
phere its  elasticity  is  increased,  while  its  density  is  diminished. 
Adjacent  layers  of  air  of  different  densities  have  diiferent  refracting 
powers,  and  rays  of  light  coming  with  great  obliquity  from  a  distant 
object  before  reaching  the  earth  are  thus  bent  upward,  and  present 
to  the  observer  the  impression  of  light  reflected  from  the  surface  of 
water ;  and  where  such  object  is  over  water,  both  the  light  directly 
from  it  and  that  of  its  reflection  reach  the  eye  at  the  same  instant, 
by  which  two  images  are  seen  opposite  one  to  the  other,  and  joined 
at  their  bases.  This  class  of  phenomena  must  not  be  confounded 
with  that  due  to  the  reflection  of  terrestrial  objects  on  the  clouds, 
distinguished  as  spectra.  Mirage  is  visible  near  the  horizon,  and  when 
the  object  is  not  far  off  is  seen  more  distinctly  as  the  eye  approaches 
the  ground.  Many  details  of  mirage  which  escape  the  naked  eye 
may  be  revealed  by  the  telescope.  The  contrasts  of  temperature 
producing  mirage  occur  frequently  in  the  artic  regions  when  the 
summer  sun  acts  powerfully  on  masses  of  ice ;  in  milder  climates 
such  contrasts  are  rare.  When  strata  of  air  of  different  density 
extend  vertically,  instead  of  horizontally,  by  means  of  strong  currents, 
it  would  be  inferred  that  the  object  will  appear  at  right  angles  to  its 
true  position,  and  such  has  been  proved  by  observation  to  be  the  fact. 
Lateral  mirages  have  been  seen  on  Lake  Geneva,  Switzerland.  In 
these  phenomena  of  refraction,  the  distance  from  the  observer  to  the 
actual  position  of  the  objects  represented  seldom  exceed  ten  or  fifteen 
miles.     A  very  remarkable  case  occurred  on  the  loth  of  April,  at 
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Batavia,  which  is  by  rail  thirty-seven  miles  from  the  foot  of  Lake 
Erie,  and  is  thus  described  by  a  correspondent  of  Rochester  Union : 
"  While  we  were  admiring  a  golden  sunset  (the  eastern  horizon  at  the 
same  time  arched  by  the  bow  of  promise),  the  waters  of  Lake  Erie 
rose  upon  our  vision  in  a  mirage  so  perfect  and  brilliant  that  it  was 
difficult  to  believe  that  we  were  not  in  the  region  of  enchantment. 
The  phenomenon  in  its  full  brilliancy  lasted  about  half  an  hour.  It 
was  witnessed  by  several  citizens  in  Buffalo.  At  one  time  eleven 
vessels  were  distinctly  visible,  even  a  steam  tug  was  seen,  with  steam 
issuing  from  the  smoke-stack.  Large  bodies  of  ice  covering  what 
appeared  to  be  several  acres,  each  were  seen  openly  floating  toward 
the  source  of  the  Niagara.  The  Bufialo  gentlemen  w^ere  naturally 
enthusiastic,  and  declared  that  they  had  never  seen  the.  lake  of  their 
pride  exhibit  itself  in  more  natural  habiliments,  not  even  from  their 
Rialto,  yclept,  the  docks.  The  mirage  above  described  was  remark- 
able for  its  great  strength." 

In  relation  to  this  item  read  by  the  chairman.  Gen.  E.  M.  Barnuni 
said :  When  the  Pacific  railroad  is  completed,  the  people  will  have 
an  opportunity  of  witnessing  the  most  wonderful  mirage  known. 
That  portion  of  the  continent  lying  between  the  great  Salt  lake  and 
Sierra  jSTevada  mountains,  the  eastern  boundary  of  California,  is  a 
continued  succession  of  hills,  running  north  and  south.  The  appear- 
ance of  the  mirage  here  is  exceedingly  grand.  He  had  often  noticed 
its  peculiar  effects  on  the  thirsty  and  foot -sore  animals.  The  lake  in 
the  distance  seemed  so  natural  that  the  animals  if  left  to  themselves 
to  move  of  their  own  accord,  would  often  travel  some  fifty  miles; 
they  would  start  themselves  towards  the  mirage.  This  is  probably 
the  most  beautiful  mirage  on  this  continent.  ' 

Dr.  J.  V.  C.  Smith  remarked  that  he  had  seen  the  mirage  on  the 
desert  of  Arabia,  and  the  camels  were  as  much  deceived  b}'^  it  as  he 
himself  was,  and  this  occurred  day  after  daj„  This  was  on  the 
Iladjii  route. 

Alazarine. 
Taking  advantage  of  M.  Schutzenberger's  investigation  of  madder, 
which  was  proved  to  contain  five  pigments,  M.  Martin  has  lately  per- 
fected and  patented  in  France  a  process  for  transforming  four  of  them 
into  the  only  one  (alazarine)  yielding  an  unalterable  dye.  The  seve- 
ral coloring  matters  are  first  dissolved  in  concentrated  sulphuric  acid, 
and  then  zinc  is  added.     The  reaction  is  accelerated  by  the  use  of 


Proceedings  of  the  Polttechxic  Association.       715 

powdered  zinc  and  the  application  of  heat ;  when  it  is  completed,  the 
mass  is  diluted  with  water,  and  the  abundant  precipitate  is  the 
required  dve,  which,  after  being  washed  with  water,  is  ready  for  use. 
Thus  orange-madder,  purpurine,  pseudo-pm-purine  and  Xanthro-pur- 
purine  are  transformed  into  alazarine.  This  process  for  making 
available  all  the  coloring  matter  in  madder  seems  to  be  important  in 
a  pecuniary,  as  well  as  scientific,  point  of  view. 

A  Remakkable  Mineral  Spring. 
The  water  of  a  medicinal  spring  on  the  Island  of  Jamaica  has  been 
analyzed  by  Dr.  Attfield,  of  London,  and  found  to  contain  a  larger 
quantity  of  chloride  of  calcium  than  any  other  natural  water  now 
known.  It  is  clear,  inodorous,  and  strongly  alkaline  to  the  taste. 
One  gallon  of  it  holds  in  solution  about  three  and  a  half  ounces  of 
chloride  of  calcium,  two  ounces  of  common  salt,  and  two  and  a  half 
grains  of  chloride  of  ammonium.  It  has  been  used  for  medicinal  pur- 
poses by  the  negroes  of  the  island  for  th©  last  forty  years,  and  has 
been  found  most  beneficial  in  scrofulous  diseases,  glandular  swellings, 
etc.  The  spring  is  sixty-eight  feet  above  the  sea,  and  nearly  a  mile 
from  it,  rising  through  a  diluvial  gravel  that  forms  the  bed  of  a  small 
stream  near  Saint  Ann's,  on  the  northern  coast. 

SiKIUS. 

Mr.  C.  Abbe,  of  the  Pulkova  Observatory,  has,  by  means  of  the 
meridianal  observations,  of  Sirius,  made  with  the  transit  circle  at  the 
Cape  of  Good  Hope,  adduced  a  parallax  lying  between  thirty-seven 
and  seventeen  one-huudredths  of  a  second.  The  brightness  of  Sirius, 
it  being  four  times  greater  than  that  of  any  other  fixed  star  visible  in 
the  northern  hemisphere,  would  lead  us  to  expect  a  greater  diiference 
in  the  directions  of  the  telescope  when  upon  that  star  at  opposite 
points  in  the  earth's  orbit,  190,000,000  miles  apart ;  and,  at  any  rate, 
tliat  the  parallax  might  be  determined  with  a  less  probable  error  than 
has  been  assigned  by  Peters  to  several  stars  of  inferior  magnitude. 
According  to  Abbe,  the  distance  of  the  dog  star  is  not  less  than 
663,000  times  the  diameter  of  the  earth's  orbit,  or  greater  than  1,224,- 
000  times  that  diameter.  Taking  the  least  sum  as  the  true  distancei 
some  faint  conception  may  be  formed  of  its  vastuess  by  the  statement 
that  an  object  moving  as  fast  as  the  earth  rotates  at  the  equator,  or 
1,000  miles  an  hour,  would  require  more  than  12,200,000  years  to 
pass  from  our  planet  to  Sii'ius. 
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Decomposition  and  Recomposition  of  Light. 
Mr.  W.  J.  Lane  used,  in  place  of  the  costly  apparatus  generally 
employed  for  this  beautiful  and  instructive  experiment,  a  glass  tube 
eight  or  ten  inches  long  and  half  an  inch  in  diameter,  with  a  bore  of 
.05  to  .09  of  an  inch.  In  a  room  containing  only  one  light  (a  gas 
flame,  for  instance),  while  standing  a  few  feet  from  and  facing  it, 
place  the  tube  horizontally  across  the  eyes  and  as  near  to  them  as 
possible,  and,  on  looking  toward  the  light,  a  beautiful  arc  of  large 
size  will  appear,  which  is  composed  of  a  series  of  splendid  spectra, 
more  or  less  brilliant,  according  to  the  refractive  powers  of  the  tube 
and  the  distance  of  the  observer  from  the  light.  Xow,  upon  revolving 
the  tube,  while  so  placed,  tlie  arc  of  light  will  apparently  revolve 
very  rapidly,  the  coloi's  will  be  blended  and  ivJiiteW^xi  produced; 
thus  affording  a  pleasing  experiment.  With  large  tubes  of  greater 
dispensive  power  the  effect  would  probably  be  more  beautiful. 

Xew  Aik  Compressing  Pump. 

Mr.  Onofrio  Abruzzo,  late  of  Italy,  exhibited  his  patent  pump  for 
compressing  air,  described  as  consisting  "  in  arranging  a  series  of 
vessels  and  providing  each  one  with  a  pumping  apparatus.  When 
the  apparatus  of  the  first  pump  is  set  in  motion,  it  will  compress  the 
air  in  all  the  vessels  to  a  certain  degree,  according  to  the  power  of 
the  pumping  apparatus  and  to  the  rapport  between  the  two  volumes 
of  air  contained  below  the  piston  at  the  end  of  its  upward  and 
downward  strokes,  which  volume  determines  the  compressing  power 
of  the  pumps.  If  the  volume  below  the  piston,  when  the  same  is  at 
its  lowest  stroke,  is,  for  instance,  the  twentieth  part  of  that  volume 
which  is  below  the  piston  at  the  end  of  its  upward  stroke,  the  pump 
will  be  able  to  compress  twenty  times  the  former  volume  at  each  stroke. 
When  all  the  vessels  are  filled  with  such  compressed  air,  the  apparatus 
of  the  second  vessel  is  set  in  motion  and  compresses  the  air  in  all  the 
vessels  except  tlie  first."  A  brief  discussion  upon  the  merits  of  this 
invention  followed  the  inventor's  explanation  of  its  working. 

Dr.  N.  H.  Barbour  stated  that  he  had  constructed  three  pumps 
similar  to  the  one  described,  at  the  Morgan  Iron  Works  in  this  city. 
They  are  used  for  compressing  carbonic  acid  gas,  by  which  a  pressure 
of  1,500  pounds  to  the  square  incli  can  be  obtained. 

Mr.  C.  E.  Emory  remarked  that  what  is  desirable  in  a  good  pump 
is  to  have  the  space  between  the  piston  head  and  cylinder  as  small  as 
possible.     The  best  pumps  are  made  with  the  clearance  between  the 
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piston  and  cylinder  head  to  be  nearly  in  contact,  and  even  this  space 
is  filled  with  water  so  as  to  bring  them  still  closer  together. 

XJndekgrouxd  City  Kail  ways. 

The  discussion  of  this  question  was  resumed.  Mr,  Gardener  was 
accorded  the  floor  and  occupied  some  considerable  time  in  a  repeti- 
tion of  his  remarks  made  at  the  meeting  of  the  previous  week,  and 
then,  by  the  aid  of  drawings,  illustrated  the  means  which  it  is  designed 
to  employ  to  prevent  any  material  interruption  of  travel  on  Bi-oad- 
way  during  the  operation  of  constructing  the  Arcade  railway,  the 
apparatus  consisting  in  a  sectional  bridge,  apparently  intended  to  be 
placed  over  the  excavation  while  the  work  therein  is  in  progress. 
The  question  of  the  deleterious  effects  of  the  gases  from  the  locomo- 
tive being  called  up,  Mr.  Emory  stated  that  in  his  opinion  no  steam 
locomotive  could  be  employed  to  advantage  in  an  underground  rail- 
way. 

After  Mr.  Gardener  had  finished  the  elucidation  of  his  ideas  rela- 
tive to  the  Arcade  plan,  Mr.  Barnum,  in  a  style  no  less  diffuse,  set 
forth  his  project  of  an  elevated  railway,  taking  the  gi'ound  that  the 
city  railways  should  be  built,  not  on  Broadway,  but  on  tlie  avenues, 
in  order  to  better  accommodate  the  great  mass  of  the  population. 
His  idea  appeared  to  include  the  use  of  corrugated  wrought  iron 
posts,  supported  upon  cast  iron  bedsills  buried  in  the  ground,  the 
columns  being  provided  at  the  top  with  iron  crossheacls,  having 
placed  upon  them  the  wooden  crossties  to  which  the  rails  are  to  be 
secured ;  there  being,  furthermore,  pads  of  india  rubber  interposed 
between  the  crossheads  and  the  ties.  In  addition  to  this,  Mr.  Barnum 
proposed  to  have  a  pneumatic  tube  arranged  between  the  rails  for 
purposes  of  postal  dispatch,  and  claimed,  as  some  of  the  ad'vantages 
pertaining  to  his  mode  of  construction,  that  the  supporting  posts 
would  furnish  a  very  convenient  means  of  suspending  signs  and 
awnings. 

After  agreeing  to  resume  the  question,  the  association  adjourned. 


June  4,   1868. 

Prof.  Tillman  said  the  President  of  the  Institute,  the  Hon.  Horace 
Greeley,  had  consented  to  occupy  the  chair  during  the  I'eading  and 
discussion  of  the  usual  summary  of  scientific  news,  Mr.  Greeley 
assumed  the  duties  of  presiding  oflicer  with  the  evident  approbation 
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of  a  very  large   audience.     Prof.  Tillman   then  read  the  following 
notes  on  science. 

New  Electoral  Phehtomenon. 
H.  Poggendorff  has  described  a  new  experiment  made  by  him  with 
a  Iloltz  machine  for  generating  electricity.  A  glass  tube,  from  which 
the  air  had  been  exhausted  as  completely  as  possible,  is  partly  filled 
with  mercury.  The  ends  of  the  tube,  being  previously  coated  with 
tin-foil,  are  bent  at  right  angles,  so  that  wlien  the  main  part  of  the 
tube,  about  a  foot  in  length,  is  horizontal,  the  platinum  wire  entering 
at  each  end  will  not  come  in  contact  witli  the  mercury.  Thus  pre- 
pared, the  tube  is  hung  between  the  electrodes  of  the  machines,  so  as 
to  be  perfectly  horizontal ;  when  the  machine  is  set  in  motion,  the 
mercury  thus  isolated  in  the  tube  is  seen  to  travel  from  the  negative 
to  the  positive  pole.  The  thread  of  mercury  was  about  four  inches 
in  length,  and  moved  over  a  space  of  eight  inches  in  from  two  to 
three  seconds,  elongating  itself  during  the  action  about  one  inch. 
The  quantity  of  mercury  used  was  about  one  ounce ;  a  smaller  amount 
of  metal  could  not  be  made  to  move. 

A  Feageant  Substance  feom  Resin. 
^Mr.  "W.  Skey  has  published  the  following:  Common  resin,  lac  or 
Kauri  gum,  in  a  state  of  powder,  is  gently  heated  with  dilute  nitric 
acid  for  a  few  hours  ;  the  mixture,  or  solution,  as  the  case  may  be,  is 
then  evaporated  to  dryness,  or  nearly  so,  and  treated  with  an  excess 
of  a  strong  solution  of  common  soda,  caustic  potash,  and  lime  in 
water ;  the  resulting  liquid  is  tlien  transferred  to  a  retort  and  distilled. 
At  first  the  distillate  has  an  odor  of  garlic,  but  this  gradually  gives 
way  to  an  odor  decidedly  fragrant.  On  redistilling  the  portion  last 
drawn  over  from  concentrated  sulphuric  acid,  a  strong  aqueous  solu- 
tion of  this  odorous  substance  is  obtained,  the  solution  itself  has  a 
warm  aromatic  flavor,  and  odor  assimilates  to  that  of  peppermint 
mixed  with  lavender.  Bichromate  of  potash  with  sulphuric  acid 
also,  may  be  used  for  the  oxydation  resin  employed. 

OXYDATION   OF   AmyLIC    AlcOHOL. 

The  following  statement  is  made  by  A.  Clans.  Amylic  alcohol, 
nitric  acid  having  a  specific  gravity  of  1.5,  and  water,  were  placed  in 
a  cylinder  without  being  mixed.  After  the  lapse  of  four  months  the 
smell  of  alcohol  disappeared,  that  of  amjdic  valerianate  being  substi- 
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tuted.  The  fluid  was  then  diluted  with  water,  and  one-half  of  it 
distilled;  the  distillate  was  found  to  consist  chiefly  of  ether.  The 
residue,  on  further  concentration,  gave  off  nitric  acid  vapor,  and,  on 
cooling,  crystals  of  oxalic  acid  were  separated. 

Impkovement  in  Distillation. 
The  troublesome  "bumping"  peculiar  to  certain  liquids  maybe 
prevented  by  a  device  described  by  P.  Pellogio.  A  glass  tube  as 
laro-e  as  practicable  is  inserted  in  the  tubulus,  reaching  nearly  to  the 
bottom  of  the  retort.  The  upper  end  of  the  tube  is  bent  at  nglit 
anc^les,  and  drawn  out  to  nearly  capillary  size,  through  which  com- 
munication is  established  between  the  outer  air  and  the  interior  ot  the 
retort.  By  this  means  methylic  alcohol,  sulphuric  acid,  petroleum 
residues,  and  other  liquids  may  be  distilled  as  regularly  as  water. 

Ventilation  of  Stock  Sheds. 
Mr.  Mechi,  the  well-known  English  agriculturist,  says  on  this  sub- 
ject •   "When  farmers  see  my  twenty  bullocks  in  one  covered  and 
inclosed  shed,  thev  frequently  exclaim,  '  Can  they  be  healthy  here  V 
That  is  a  very  proper  remark,  for  unless  the  ventilation  were  perfect, 
they  could  not  be  healthy  so  closely  packed  in  a  limited  space      As 
my  system  of  ventilation  appears  to  keep  my  animals  (although  closely 
packed)  in  perfect  health,  I  will  describe  it.     A  portion  of  the  center 
of  the  roof  is  raised  abore  the  rest,  with  louver-boards  on  each  side  ; 
but  the  wind  is  not  allowed  to  blow  through  from  one  side  to  the 
other,  for  a  board,  a  yard  or  more  in  depth,  is  dependent  from  the 
roof  so  that  the  current  of  air  coming  through  the  louver-boards  is 
deflected  and  passes  downward,  driving  the  foul  air  through   the 
opposite  ade  or  louver-boards,  or  through  the  holes  in  the  top  of  the 
walls  under  the  wall  plate.    The  circulation,  thus  constant  and  periect, 
was  seen  bv  means  of  steam  which  otherwise  could  only  have  been 
surmised.     In  sheds  where  two  bullocks  only  occupied  twelve  by 
eight  feet,  for  twenty  years  there  has  not  been  the  loss  of  an  animal, 
although  many  lots  have  been  fattened  there,  some  remaining  from 
calves  until  two  years  old." 

Stea^i  Koad-Eollee. 
The  town  council  of  Shefiield,  England,  has  put  in  use  a  steam 
roller  for  smoothing  newly  graded  streets.     It  consists  of  four  wheels 
or  rollers,  each  two  feet  wide.    The  two  front  wheels  are  placed  three 
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feet  six  inches  apart,  the  principal  part  of  the  driving  machinery  heing 
between.  •  The  hind  wheels  nm  close  together  and  oveHap  a  little,  so 
that  the  total  width  covered  is  seven  feet  six  inches.  Power  is  com- 
municated to  tlie  front  wlieels  by  an  improved  endless  chain  of  great 
strength.  The  machine  is  steered  by  means  of  the  hind  wheels,  which 
are  fitted  in  a  turntable  ;  it  can  be  turned  around  with  great  ease 
within  a  circle  tiiirty  feet  in  diameter,  but  as  the  rollers  work  equally 
well  in  moving  backward  or  forward,  it  is  seldom  necessary  to  turn 
the  machine.  It  weiglis  twenty-five  tons,  and  was  purchased  from 
Messrs.  Aveling  and  Portern,  London,  at  a  cost  of  $4,500.  After 
passing  two  or  three  times  over  a  rough  and  almost  impassable 
thoroughfare,  the  machine  converted  it  into  a  smooth  and  level  road. 
A  similar  engine,  but  much  heavier,  is  in  successful  operation  at 
Liverpool. 

A  ISTovEL  Thermometer. 

Dr.  J.  P.  Joule  has  constructed  a  thermometer  oh  a  new  principle. 
It  consists  of  a  copper  tube  surrounding  another  tube  having  a  hinged 
bottom.  Within  the  smaller  tube  which  is  open  at  the  top,  is  a  fine 
wire  having  a  spiral  form  and  suspended  by  a  silk  thread,  upon 
which  a  small  mirror  is  fastened  so  as  to  turn  with  the  thread.  When 
the  bottom  is  closed,  the  mirror  reflects  a  light,  so  as  to  mark  zero  on 
a  graduated  scale ;  but  when  open,  the  air  inside  the  tube  being 
warmer  than  that  outside  of  the  apparatus,  a  current  is  established 
which,  by  means  of  the  spiral  wire,  twists  the  silk  thread.  A 
difference  of  one  degree  Fahrenheit  between  the  inside  and  outside 
air  produces  a  current  sufficient  to  cause  a  complete  tui-n  of  the 
thread.  The  elevation  of  temperature  within  the  tube  is,  according 
to  the  views  of  the  author,  produced  by  the  absorption  of  heat  by 
the  copper  tube,  which  is  radiated  internany.  It  is  evident  this 
apparatus  cannot  be  used  out  of  doors  on  n  windy  day,  or  e%'en  in  a 
room  in  which  currents  of  air  are  moving. 

Differential  Saturometer. 
This  instrument,  invented  and  lately  patented  by  M.  Coret,  is  an 
attachment  to  the  boilers  of  steamships  in  which  steam  is  made  from 
seawater,  intended  to  indicate  the  degree  of  saturation,  and  at  the 
same  time  record  the  level  of  the  water  in  the  boiler.  The  action  of 
the  instrument  depends  on  the  well-known  principle  that  when  two 
different  liquids,  having  the  same  temperature  and  no  chemical 
affinity,  are   placed   in  an  inverted  syphon,  their  heights    in   each 
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column,  under  the  condition  of  equilibrium,  will  be  inversel}'^  as 
their  densities.  Two  glass  tubes,  communicating  with  each  other  at 
the  bottom,  are  placed  side  by  side  with  a  graduated  scale  between 
them.  One  tube  is  connected  with  the  feed-water,  and  the  other 
with  the  water  in  tlie  boiler ;  so  arranged  that  when  the  comparison 
is  to  be  made  the  connections  are  cut  off.  It  is  said  the  accuracy  of 
this  apparatus  permits  a  nearer  approach  to  the  point  of  saturation 
than  formerly,  thus  obviating  the  difficulties  and  loss  of  heat  arising 
from  a  too  frequent  extraction  of  the  saline  deposits  from  the  boiler. 

Mica  Spectacles. 

A  device,  simple  for  the  protection  of  the  eyes  of  persons  engaged 
in  working  metals,  is  one  of  the  results  of  an  investigation  by  Dr.  IT. 
Colin,  an  occulist  of  Breslau.  His  inquiries  extended  to  six  manu- 
facturing establisliments,  embracing  599  fitters,  386  blacksmiths,  129 
turners,  thirty-five  drillers,  thirteen  planers,  twenty-seven  engine- 
wrights,  five  screwers,  fifteen  boiler-makers,  sixty-nine  founderymen, 
eiglit  cleaners  of  castings ;  total,  1,283.  He  found  that  ninety  per 
cent  of  tlie  workmen  had  often  been  injured  on  the  eye  by  minute 
pieces  of  metal,  and  that  forty-nine  per  cent  had  been  under  medical 
treatment  for  serious  accidents  to  their  eyes.  Of  the  wliole  numlier, 
fifty-nine  were  found  to  be  permanently  injured,  and  twenty-one  of 
those  had  each  lost  the  use  of  one  eye.  The  whole  time  lost  by  the 
workmen  from  accidents  to  the  eye  amounted  to  4,Y26  working 
days.  Ko  protection  to  the  eye  had  been  provided.  Ordinary  glass 
spectacles  were  (objected  to  on  account  of  their  liability  to  be  broken. 
At  the  suggestion  of  Dr.  Cohn  mica  spectacles  were  tried,  and  found 
to  fulfill  all  the  requirements.  The  mica  used  is  of  the  purest  kind,, 
about  half  a  millimeter  in  thickness,  and  is  curved  somewhat  like 
watch  glass  It  is  held  in  a  frame  which  fits  close  to  the  side  of  the 
eye,  so  as  to  prevent  the  entrance  of  particles  on  either  side.  Mica 
imparts  a  pale  grey  tint  to  objects,  but  does  not  impair  the  eye.  Its. 
toughness,  elasticity  and  transparency  admirably  adapt  it  to  the  pro- 
tection of  the  eyes  of  metal  workers.  The  price  of  a  pair  of  mica 
spectacles  at  Breslau  is  about  fifteen  cents. 

Process  for  Bleaching  Palm  Oil. 

M.  Engelhardt,  of  Leipzig,  rapidly  bleaches  palm  oil  in  the  follow- 
ing manner :  The  oil  is  heated  in  a  cauldron  to  about  144  degrees 
Fahr.,  and  allowed  to  remain  during  one  night.    On  the  following  day 
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it  is  poured  into  a  clean  vessel  and  cooled  down  to  lOi  degrees  or  100 
degrees  Fahr.  In  the  meantime  a  quantity  of  water  is  brought  to 
the  boiling  point,  and  in  forty-five  parts  of  it  by  weight,  fifteen  parts 
of  bichromate  of  potash  are  dissolved.  When  the  solution  has  cooled 
a  little,  sixty  parts  of  hydrochloric  acid  are  added  and  then  the  palm 
oil  is  poured  in,  the  whole  being  well  stirred  during  the  process  of 
mixing,  and  still  continued  until  the  oxyd  of  chromium  becomes 
completely  separated.  The  oil  assumes,  within  a  few  minutes,  a  dull 
green  color,  but  gradually  becomes  clearer,  and  is  finally  quite  lim- 
pid. On  being  washed  in  hot  water,  the  product  is  usually  white, 
but  if  found  to  be  not  thoroughly  bleached,  the  process  is  repeated 
with  twenty-three  parts  of  bichromate  of  potash,  and  one  part  of 
hydrochloric  acid. 

Impkoved  Aspikatoe. 

The  apj)aratus  used  in  the  laboratory  for  drawing  gases  through 
liquids  by  means  of  a  discharge  of  water  from  the  bottom  of  a  closed 
jar  or  bottle  which  is  connected  at  the  top  with  a  pipe  conveying  the 
gases,  has  been  modified  in  form  by  Prof.  A.  R.  Leeds  of  Haverford 
College,  Pa.,  so  as  to  apply  the  principle  of  drawing  one  current  by 
means  of  another.  A  water  pail  is  so  arranged  on  a  table  as  to  dis- 
charge its  contents  into  a  bucket  on  the  floor  by  means  of  a  stop  cock 
and  tube ;  on  the  top,  and  in  front  of  the  stop  cock,  is  inserted  a  ver- 
tical tube  connected  by  India  rubber  tubing  with  a  wash-bottle  or 
other  vessel  through  which  it  is  to  be  drawn.  When  the  stop  cock  is 
partially  opened  the  descending  water  draws  with  it  a  current  of  gas, 
somewhat  as  air  was  carried  into  tuyeres  by  the  water  tromp  formerly 
ased  in  furnaces  for  reducing  iron  ore. 

Cdkculio. 
Experiments  made  by  Benjamin  D.  Walsh,  acting  State  entom- 
•ologist  of  Illinois,  have  led  him  to  the  conclusion  that  there  are  two 
distinct  broods  of  the  plum  curculio  every  year,  the  fii-st  of  which 
«omes  out  in  the  beetle  state  in  the  latitude  of  Rock  Island,  from 
about  July  19  to  August  4,  and  the  second  from  August  23  to  Sep- 
tember 28.  The  first  brood  is  generated  by  females  that  have  passed 
the  Avinter  in  the  beetle  state,  and  have  attacked  the  early  fruit,  laying 
in  the  more  matured  fruit  the  egg  from  which  proceeds  the  second 
brood.  Tlie  second  brood  of  beetles  come  out  late  in  the  same 
season,  iind  the  females,  at  all  events,  if  not  the  males,  live  through 
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the  winter,  and  repeat  in  the  succeeding  season  the  process  detailed 
above.  Thus  it  will  be  seen  at  once,  the  curculio  differs  from  the 
apple-worm  or  codling  moth,  which  is  also  double-brooded,  in  this 
that  the  former  passes  the  winter  in  the  perfect  state  and  the  latter  in 
the  larva  and  pupa  states.  The  practical  inference  to  be  drawn  from 
this  discovery  is  that  b}'-  destroying  in  June  or  early  in  July  the  first 
wormy  fruit  that  produces  the  first  brood,  the  crop  of  curculios  for 
the  current  year  is  diminished.  No  reliable  method  for  driving  off 
the  curculios  has  yd  been  discovered.  It  is  proper  to  here  state  that 
Dr.  Trimble,  entomologist  of  the  State  of  New  Jersey,  has  made 
experiments  in  relation  to  the  production  of  distinct  broods.  He  has 
taken  the  earliest  curculio  of  the  season  and  watched  their  movements. 
He  has  never  been  able  to  discover  embryo  eggs  in  the  females  until 
the  next  spring,  and  never  has  he  seen  the  sexes  approach  each  other 
during  the  first  season  of  their  maturity.  Like  many  otlier  insects 
curculios  do  not  increase  their  number  until  the  second  year.  They 
hybernate  during  the  intervening  winter.  Further  experiments  should 
be  made  to  finally  settle  this  question. 

A  Constant  Single  Liquid  Battery. 
More  than  20,000  elements  of  Leclanche's  peroxyd  of  manganese 
battery  are  now  in  use  on  telegraphs  connected  with  the  French  and 
other  European  railways.  Twenty-eight  of  these  elements  have  been 
found  equal  in  practice  to  a  series  of  forty  elements  in  a  Daniel 
battery.  As  peroxyd  of  manganese  has  considerable  conductability, 
resembling  in  this  respect  the  metals,  Leclanche  was  led  to  use  it  as 
the  positive  element  in  connection  with  zinc  as  the  negative.  After 
various  tests  of  solutions  of  different  salts  he  decided  to  employ,  as 
the  liquid,  a  concentrated  solution  of  salt  of  ammonia,  the  sal  ammo- 
niac of  commerce  being  preferred.  He  uses  the  black  and  brilliant 
peroxyd  of  manganese  in  the  form  of  large  grains,  mixed  with  an 
equal  quantity  of  powdered  carbon  in  a  porous  jar.  The  electricity 
obtained  is  collected  and  used  by  means  of  a  carbon  plate.  Li  pre- 
paring this  battery,  care  should  be  taken  that  the  solution  does  not 
rise  more  than  half  way  up  the  porous  vase,  as  the  drier  its  contents 
are  the  better  is  the  condition  for  working. 

AiE  Tight  Galvanic  Battery. 

C.  T.  and  J.  N.  Chester  have  constructed  a  very  compact  and  pow- 
erful battery  for  medical  uses  which  has  the  merit  of  being  always 
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ready  for  use.     It  consists  of  a  series  of  glass  cells,  each  tliree  inches 
long  and  one  inch  in  diameter,  inserted  in  a  wooden  block ;    a  zinc 
cover  is  provided  for  each  glass,  and  a  projection  from  this  zinc  cover 
into  the  irlass  forms  the  zinc  element.     The  other  element  is  carbon, 
carefully  connected   with  platinum,  and  well  insulated  from  the  zinc 
cover.     A  plate  of  soft  rubber  is  interposed  between  the  zinc  cover 
and  the  glass  top,  and  the  packing  is  made  completely  air  tight  and 
water  tight  by  the  pressure  of  two  rubber  straps,  extending  from  the 
cover  to  the  base  board.     Connection  between  each  two  cells  is  made 
by  short  pieces  of  spiral  springs.     The  battery  is  charged  by  filling 
tlie  glasses  half  full  of  water,  adding  some  bisulphate  of  mercury, 
and  a  little  shred  of  cloth  is  interposed  between  the  plates,  so  as  to 
retain   moisture.     When    the  battery   is   to  be  used  it  is  inverted^ 
thus  throwing  the  fluid  into  the  opposite  end  of  the  glass  vials,  over- 
flowing the  elements  and  saturating  the  piece  of  cloth.     On  restoring 
the  battery  to  its  proper  position,  the  fluid  leaves  the  plates,  Avith  the 
exception  of  the  minute  portion  retained  by  the  cloth,  which,  how- 
ever, is  sufiicient  to  excite  j^owerful    intensity  currents,  producing 
violent    muscular    contractions,  even    forty-eight    hours    after    this 
immersion  of  the  plates.     A  single  drop  of  fluid  being  thus  eflicient, 
the  constructors  believe  their  battery,  once  charged,  would  last  a  year 
or  more  for  giving  occasional  etfects.     A  modification  of  this  arrange- 
ment is  made  by  inserting  a  tube  to  carry  off  the  gas  formed  by 
decomposition,  when  a  fluid  of  greater  energy  is  used.     The  battery 
can  be  completely  renewed  at  the  rate  of  fifty  cells  in  one  hour;  and 
150  cells  exceed  in  intensity  100  cells  of  the  Grove  battery.     In  the 
arrangement  first  described,  no  acid  is  used,  and   no  gas  generated. 
When  great  intensity  is  required  this  battery  will    be   found   less 
troublesome    and    more    convenient    than    many   of    the   ordinary 
foifins. 

Ventilation  of  Public  Buildings. 

In  a  paper  read  by  Gen.  Morin,  director  of  the  Imperial  Conserva- 
tory fif  Arts  and  Trades,  before  a  meeting  of  mechanical  engineers, 
in  Paris,  the  opinion  is  expressed  that  the  difl'erent  arrangements  for 
getting  rid  of  vitiated  air  and  replacing  it  by  fresh  air  hy  means  of 
suction,  when  well  proportioned  and  well  carried  out,  arc  more 
oflV'ctual  vhun  those  which  depend  exclusively  on  blowing  iii  fresh 
M'r,  a«  the  latter  do  not,  in  every  instjince,  and  at  all  times,  insure 
fli'    viti:»rf'd    air  bein<;   uniformly   nnd   continuously   ex])elled.     The 
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quantity  of  fresh  air  required,  whatever  may  be  the  height  from  which 
it  has  to  he  drawn,  and  whatever  the  quantity,  can  be  obtained  by 
suction  alone,  and  without  the  aid  of  any  blowing;  apparatus,  by 
giving  to  the  inlet  openings  for  the  fresh  air  sufficiently  large 
dimensions,  and  placing  them  in  suitable  positions.  Suctions  can  be 
easily  obtained  either  by  means  of  open  fireplaces  with  chimneys,  or 
similar  heating  apparatus,  or  by  means  of  special  fireplaces  placed  at 
the  bottom  of  the  exhausting  flues,  and  acting  as  auxiliaries  when 
the  rooms  are  large.  The  air  to  be  removed  ought  to  flow  toward 
the  bottom  of  these  firepLices,  and,  whenever  possible,  by  means  of 
special  air-flues  leading  from  openings  close  to  the  sources  of  ventila- 
tion. Ventilation  by  suction  through  fireplaces  and  chimneys  can 
be  adapted  to  the  proportions  and  arrangements  of  every  kind  of 
room,  as  it  resembles  the  ordinary  and  natural  ventilation  of  rooms, 
and  the  volume  and  temperature  of  the  fresh  air  can  be  varied  as 
required.  It  is  only  necessary  to  construct  at  small  expense  fire- 
places with  thin  chimneys  and  air-flues,  which,  when  completed,  cost 
but  little  for  repairs,  and  to  supply  the  fireplaces  with  fuel,  which 
any  common  attendant  is  competent  to  do.  On  the  contrary, 
ventilation  by  means  of  blowing  and  other  mechanical  apparatus, 
necessitates,  beside  the  flues  and  chimneys  common  to  both  systems, 
the  addition  of  blowing  machines  and  engines  with  special  air- 
passages,  special  artisans,  engineers,  and  firemen,  and  involves  an 
extra  cost  for  keeping  up.  Besides  this  system  does  not  afibrd  the 
same  guarantee  as  that  of  suction,  against  difi'erence  of  vitiated  air, 
especially  in  hospitals  several  stories  in  height,  where  it  may  pass 
from  one  room  into  another  thi'ough  the  openings  of  the  discharging 
flues,  when  it  happens  that  the  pressure  and  movement  of  the  air  oi 
a  room  are  disturbed  by  the  openings  of  doors  or  windows. 
There  ma}^  be  special  cases  where  it  would  be  advantageous  to  use 
meclianical  apparatus  in  connection  with  suction  ;  for  instance,  where 
the  quantities  of  air  to  be  removed  difier  greatly  from  one  day  and 
from  one  hour  to  another,  as  in  the  case  of  St,  George's  Hall, 
Liverpool,  in  which  mechanical  ventilation  exclusively  is  used,  and 
the  quantity  of  air  required  varies  in  the  extreme  proportion  of  one 
to  fifty.  The  following  proportions  for  the  quantity  of  air  required 
to  be  supplied  j96r  hour  for  each  person  are  based  on  the  results  of  a 
large  number  of  experiments  by  difterent  observers,  and  although 
larger  than  the  rates  formerly  adopted,  are  not,  in  Gen.  Morin's 
opinion,  at  all  exaggerated  : 
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Cubic  feet. 

Schook,  for  each  cliikl,  per  liour 400  to     500 

Schools,  for  each  adult,  per  hour 800  to  1,000 

Meeting  halls,  for  each  person,  per  hour 1,000  to  2,000 

Theatres,  for  each  person,  per  hour 1,400  to  1,700 

Prisons,  for  each  person,  per  hour 1,700 

Worksho})s,  ordinary  trades,  per  hour 2,000 

"Workshops,  unhealthy  trades,  per  hour 3,500 

Ordinary  hospitals,  per  hour 2,000  to  2,400 

Hospitals  for  epidemic  cases 5,000 

The  temperature  of  the  air  in  places  abundantly  ventilated,  and 
having  a  continual  renewal  of  air,  can  be  maintained  at  a  higher 
point  than  in  rooms  not  well  ventilated  ;  but,  as  a  general  rule,  the 
temperature  should  not  exceed  the  degrees  here  given  (without  frac- 
tions, on  both  the  Fahrenheit  and  Centigrade  thermometer). 

Fahrenheit.  Centigrade. 

Workshops 59,  or  15 

Hospitals 61  to  64,  or  16  to  18 

Schools 06  to  68,  or  19  to  20 

Meeting  rooms 66  to  72,  or  19  to  22 

Theatres 68  to  72,  or  20  to  22 

The  fresh  air  supplied  should  be  at  nearly  the  same  temperature  as 
the  one  to  be  maintained  in  the  room ;  but  if  there  is  a  large  cooling 
surface  of  glass  in  windows,  it  has  to  be  increased  to  as  high  as 
eighty-tive  degrees  to  ninety-five  degrees  Fahrenheit  (thirty-six  degrees 
to  thirty -five  degrees  Centigrade),  oi-  diminished  where  the  room  is 
partially  heated  by  a  large  number  of  artificial  lights,  or  by  presence 
of  a  large  concourse  of  persons.  For  the  purpose  of  regulating  the 
temperature,  the  supplied  air,  warmed  by  some  heating  apparatus, 
has  to  be  received  first  into  a  chamber  into  which  cold  air  can  be 
introduced  for  mixing  with  it.  It  has  been  found,  by  practice  as 
well  as  by  theory,  that  the  average  velocity  of  air  in  the  flue  is  pro- 
portional to  the  square  root  of  the  height  of  the  chimney,  and  the 
square  root  of  the  excess  of  the  temperature  of  the  air  in  the  flue 
over  that  of  the  external  air ;  having  the  area  of  the  chimney,  it  is 
easy  to  estimate  the  volume  of  air  extracted. 

The  position  of  the  openingo  for  the  admission  and  removal  of  the 
air  is  a  point  of  great  importance.  None  of  these  should  be  on  a 
level  with  the  floor  where  they  would  be  obstructed  by  sweepings 
and  rubbish.  All  the  openings  for  the  admission  of  air,  whether 
warm  or  cold,  should  be  placed  near  the  ceiling,  or  at  such  height 
that  no  person  may  receive  the  impression  of  a  draft.     Openings  for 
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the  abstraction  of  air  sliould,  on  tlie  contrary,  be  placed  generally  in 
the  lower  part  of  the  room. 

The  velocity  of  the  vitiated  air,  in  its  passage  outward,  should 
continually  increase  through  the  several  passages  of  the  building, 
which  is  best  effected  by  the  use  of  a  single  shaft.  On  its  entrance 
the  air  should  move  about  three  feet  per  second,  and  at  its  exit  about 
six  feet.  An  excess  of  seventy  to  eighty  degrees  Fahrenheit,  in  the 
temperature  of  the  dischargihg  shaft  over  that  of  the  external  air, 
will,  in  most  cases,  produce  the  required  increase  of  speed;  but  in 
theatres,  where  the  passages  for  air  must  be  .complicated,  a  difference 
of  temperature  of  ninety-five  to  one  hundred  and  five  degrees  Fah- 
renheit is  required  to  effect  the  desired  result.  When  the  supply 
openings  are  on  the  side  of  the  room  at  a  considerable  height,  the 
velocity  of  the  entering  air  may  be  as  high  as  one  metre  (thirty-three 
inches)  per  second,  without  causing  inconvenience ;  but  when  such 
openings  are  in  the  ceiling  so  that  the  air  descends  vertically,  its 
velocity  should  not  be  more  than  half  that  just  stated. 

Tlie  suction  system  has  been  objected  to  for  causing  strong  drafts 
when  an  outside  door  is  opened,  but  this  may  be  obviated  by  adopt- 
ing suitable  proportions  and  by  warming  the  ante  rooms  and  passages 
leading  out  of  the  building.  The  chimneys  of  dwellings  will  gene- 
rally produce  sufiicient  ventilation,  even  when  there  are  no  fires,  on 
account  of  the  ordinary  difference  in  the  temperature  within  and 
without.  However,  this  ventilating  power  may  be  easily  increased 
by  introducing  into  the  chimney  a  vertical  pipe  containing  a  few  gas 
burners.  In  answer  to  a  query  whether  it  had  been  found  essential 
to  introduce  moisture  wdth  the  air  supplied.  Gen.  Morin  remarked 
that  in  the  plan  of  heating  adopted  by  him,  a  small  portion  of  heated 
air  was  mixed  witli  the  cold  air,  and  it  was  found  there  was  moisture 
enough  to  prevent  any  sensation  of  dryness  in  the  air  when  breathed. 
In  reply  to  an  inquiry  whether  the  system  described  would  answer 
for  ventilating  in  hot  countries  where  it  would  be  required  to  cool  the 
supply  of  fresh  air,  or  wliether  the  points  of  admitting  or  discharging 
air  would  in  that  case  liave  to  be  reversed,  Gen.  Morin  said  the  Lec- 
ture Theatre  of  the  Conservatoire,  in  which  they  were  then  assem- 
bled, was  ventilated  upon  the  plan  described  in  his  paper,  and  it  was 
found  in  practice  that  the  room  could  be  cooled,  in  wtwm  weather, 
more  readily  b}^  drawing  off  tlie  vitiated  air  near  the  fioor  and  admit- 
ting fresh  air  brought  from  below  near  the  ceiling.  In  very  hot  coun- 
tries it  might  be  found  essential  to  have  recourse  to  a  fine  spray  of 
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water,  just  sufficient  to  moisten  the  surface  over  which  the  fresh  air 
had  to  pass  on  its  way  into  a  room,  so  as  to  bring  into  pLay  the  effect 
of  rapid  evaporation.  All  the  details  of  tlie  plans,  as  applied  in  the 
Public  School,  Rue  des  Petits  Hotels,  in  the  Theatre  Lyrique,  and  in 
the  Conservatoire,  were  exhibited  and  explained. by  the  speaker.  The 
uniformity  of  temperature  in  the  Theatre  Lyrique  was  a  striking  result. 
At  a  trial  in  November,  when  the  temperature  without  was  four 
degrees  C,  on  the  stage  was  nineteen  degrees,  in  the  orchestra  stalls, 
twenty-one  degrees,  in  the  boxes  twenty-three  degrees,  and  in  the 
gallery  twenty-three  degrees  5  C.  This  system  of  ventilation  was 
highly  commended  by  the  speaker  who  followed  Gen.  Morin. 

The  article  which  elicited  most  discussion  was  the  suction  system 
of  ventilation,  as  advocated  by  Gen.  Morin,  director  of  the  Covsei^a- 
toire  des  Arts  Metiers,  Paris.  The  economy  of  the  suction  system  as 
compared  with  that  of  forcing  fresh  air  into  rooms  by  means  of  blow- 
ing apparatus  was  very  fully  set  forth.  The  amount  of  fresh  air 
required  for  each  person  per  hour,  in  schools,  workshops,  prisons,  hos- 
pitals and  theatres  was  stated,  also  the  temperature  at  which  the  air 
should  be  maintained  in  each  kind  of  building. 

Dr.  Warren  Rowell  gave  an  amusing  description  of  his  experience 
in  a  badly  ventilated  public  house.  A  number  of  practical  questions 
touching  ventilation  were  raised,  and  at  the  close  of  the  debate  Mr. 
Greeley  said  previous  engagement  compelled  him  to  retire,  and  Prof. 
Tillman  assumed  the  duties  of  the  chair. 

Hussey's  Universal  Postal  Scale. 

Mr.  Hussey  exhibited  his  invention,  and  explained  its  importance 
as  follows  : 

The  want  of  a  postal  scale  that  would  quickly  determine  the  amount 
of  postage  required,  to  promote  accuracy  and  speed  in  the  transmission 
of  postal  matter  to  all  parts  of  the  world,  has  long  been  felt  by  the 
commercial  community. 

It  has  been  the  experience  of  nearly  every  person  having  domestic, 
as  well  as  foreign  correspondence  through  the  various  posts,  that 
delays  and  loss  of  lettei"s  in  most  all  instances  are.  occasioned  by 
ignorance  and  carelessness  in  posting  communications.  Hence  the 
abuse  usually  heaped  upcjn  the  heads  of  postmasters  and  their 
attachees  for  (as  we  think)  neglect  of  duty,  when,  really,  the  whole 
fault  lies  at  our  own  desks.  We  should  post  ourseloes  before  attempt- 
ing to  post  our  letters,  if  we  expect  them  to  reach  their  destinatiou 
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in  proper  time,  if  at  all,  and  save  the  postal  department  thousands  of 
unn accessary  questions  and  ourselves  much  valuable  time  in  obtaining 
answers. 

One  department  rule  is  that  if  a  letter  is  not  prepaid,  when  pre- 
payment is  required,  the  letter  or  package  goes  direct  to  the  dead 
letter  office.  Through  the  French  mails,  if  the  postage  on  a  letter  is 
not  fnllj'  paid,  the  amount  paid  is  forfeited.  A  little  ignorance,  a 
little  miscalculation,  or  a  little  carelessness  on  our  part  giv^es  us  weeks 
and  often  months  of  disappointment  and  much  pecuniary  loss. 

To  obviate  the  above  difficulties,  we  often  fall  into  anotlier,  by 
stamping  our  communications  with  double  the  amount  necessary  for 
transmission,  which  is  a  small  amount  as  to  one  letter,  but  in  time 
shows  an  amount  that  would  surprise  and  cause  us  to  look  seriously 
for  its  remedy. 

Again,  we  should  know  by  wliat  route  we  may  send  our  packages 
wath  least  expense.  This  point  is  also  seen  to  be  of  importance, 
when  we  state  that  there  are  four  ditferent  mail  routes  to  China,  as 
follows  : 

For  a  letter  package  weighing  eight  ounces  the  postage  is, 

Yia  American  packet  via  San  Francisco %1  60 

"    British  mail  via  Southampton 5  44: 

"         "            "         Marseilles 6  72 

"    French  mail 9  60 

Making  a  diiference  of  eight  dollars  on  the  package  to  the  same 
point. 

This  example  is  not  an  isolated  one,  but  in  nearly  every  foreign 
country  with  which  we  have  postal  relations  the  prices  will  be  found 
to  vary  as  in  the  above  illustration. 

It  has  been  tlie  inventor's  careful  study  to  produce  a  simple  and 
substantial  scale  that  would  remedy  all  of  these  difficulties  ;  so  simple 
in  its  construction,  and  so  complete  in  its  workings,  that  none  need 
err  in  the  transmission  of  their  postal  communications. 

We  will  not  attempt,  at  this  time,  to  give  a  full  description  of  the 
scale,  but  enough  to  show  the  great  advantages  claimed  for  it  over 
the  common  scales  now  in  use  for  postal  purposes. 

All  parts  of  the  world  with  which  vce  have  postal  relations  are 
alphabetically  arranged  upon  a  metallic  disc  of  twelve  inches  in 
diameter,  with  the  various  postal  routes  by  which  such  post  is  reached, 
and  then  the  exact  sum  of  money  necessary  for  the  transmission  of 
any  letter,  newspaper,  printed  or  other  mailable  matter,  weighing 


730  Transactions  op  the  American  Institute. 

from  one-quartei'  to  eight  ounces,  is  pointed  out  by  tlie  indicator  and 
the  revolving  of  the  disc.     ISTo  calculation  is  required. 

It  also  informs  you,  in  all  instances,  where  prepayment  of  letters  is 
required,  as  well  as  all  other  important  postal  information.  The 
inaccuracies  encountered  hitherto  in  the  spiral  spring  scales  are 
obviated  in  this  invention  by  the  adjustable  indicator,  which  shows 
absolutely  and  at  all  times  the  least  derangement  in  the  scale,  which 
can  be  easily  remedied  by  reference  to  the  directions  upon  the  back 
of  each  disc. 

As  often  as  required  to  meet  the  chauges  in  the  postal  charges,  a 
new  sheet  will  be  printed  and  supplied  to  the  purchaser  at  a  moderate 
charge. 

Carpet  Cleaning  Machine. 

Mr.  John  R.  Ferguson  then  exhibited  and  explained  his  carpet 
cleaning  machine.  It  was  so  arranged  that  the  carpet  of  any  common 
room,  in  moving  over  rollers,  was  beaten  thoroughly  b}''  two  series  of 
wooden  arms  arranged  opposite  to  each  other.  A  long  box  was 
placed  underneath,  in  which  a  spray  of  water  played,  so  as  to  arrest 
and  settle  the  falling  dust. 

Woodbuky's  Stkeet  Locomotive  Car. 
Mr.  Whiting,  a  prominent  patent  lawyer  of  Boston,  Mass.,  exhi- 
bited and  explained  for  the  inventor,  Joseph  P.  "Woodbury's  patent 
street  locomotive  car,  and  gave  reasons  for  the  following  points  of 
superiority  claimed  for  this  invention  : 

1.  The  street  steam  car  seldom  gets  out  of  order  or  needs  repairs. 

2.  It  will  seat  forty  passengers,  and  can  carry  over  100. 

3.  It  will  run  100  miles  per  day,  at  a  cost  for  fuel,  oil,  conductor 
and  engineer,  not  exceeding  eiglit  dollars,  being  less  than  one-half 
the  expense  of  doing  the  same  work  with  horses. 

4.  It  will  run  easily  around  curves  of  thirty  feet  radius,  and  less, 
if  required ;  without  abrasion  of  the  rail,  such  as  is  produced  by  all 
other  cars. 

5.  It  will  not  frighten  horses,  or  make  objectionable  noise  more 
than  horse  cars;  the  machinery  being  out  of  view,  and  there  being 
no  toothed  gears,  bell  or  whistle,  and  no  puffing  noise,  or  visible 
escape  from  the  exhaust  steam. 

6.  It  is  as  safe,  easy  and  comfortable  as  the  long  cars  on  steam  rail- 
ways; it  is  warmed  by  steam  when  needful;  and  it  is  free  from  jar, 
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smell  of  oil,  or  steam  from  the  machinery ;  the  fuel  used  is  hard  coal, 
making  no  smoke. 

7.  It  is  so  constructed,  with  an  iron  water  tank  partition  between 
the  engine  and  the  passenger  room  as  to  be  perfectly  safe  and  com- 
fortable for  passengers. 

8.  The  steam  railway  car  will  seat  fifty  passengers ;  and  will  draw 
one  seventy  passenger  car  behind  it,  over  any  steam  railway  grade  in 
the  United  States,  or  two  seventy  passenger  cars  on  all  railways  of 
medium  grade. 

9.  The  steam  railway  car  will  run  twenty-five  miles  per  hour,  at  a 
cost  of  not  exceeding  twelve  dollars  per  100  miles,  for  fuel,  oil, 
engineer  and  conductor ;  it  adapts  itself  to  inequalities  of  the  track 
with  greater  ease,  is  less  liable  to  be  thro\\Ti  off,  and  causes  less  wear 
of  rail  than  other  cars.  The  locomotive,  engine  and  tender  being 
dispensed  with,  the  weight  of  the  passengers  gives  adhesion  of  the 
driving  wheels  to  the  rail. 

10.  For  passenger  travel  on  steam  roads,  for  moderate  distances,  it 
is  peculiarly  adapted,  and  much  more  economical  than  the  locomotive 
passenger  train  as  now  run,  doing  the  same  work  at  one-half  the 
expense ;  the  dead  weight  carried  per  passenger  being  only  from  300 
to  400  pounds  in  the  steam  car,  in  place  of  1,000  to  2,000  pounds  by 
the  usual  locomotive  train. 

By  an  ingenious  combination,  this  car  adapts  itself  to  inequalities 
of  the  track  with  greater  ease,  is  less  liable  to  be  thrown  ofi^,  and  causes 
less  wear  of  rail  than  other  cars.  In  this  car  the  weight  of  the  pas- 
sengers gives  adhesion  of  the  driving  wheels  to  the  rail,  thus  dispensing 
with  heavy  separate  locomotive  and  tender.  The  economy  and  gene- 
ral utility  of  Mr.  Woodbury's  arrangement  seemed  to  meet  the 
approval  of  all  the  engineers  present. 

Undergkound  Railways. 

The  selected  subject  for  discussion,  "■  UndergrouncbRailways,"  was 
then  taken  up.  Gen.  Barnum  occupied  a  few  minutes  in  explaining 
his  sidewalk  elevated  railway  in  detail.  An  engineer  then  replied  to 
Gen.  Ijarnum,  .and  presented  some  objections  to  his  plan,  arising 
from  the  expansion  and  contraction  of  iron.  Messrs.  Nasle,  Fisher 
and  Dr.  Rich  joined  in  the  debate  ;  and,  without  disposing  finally  of 
the  subject,  the  association,  at  a  late  hour,  adjourned. 
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June  11th,  1868. 

Professor  S.  D.  Tillman  in  tlie  chair ;  Charles  E.  Emery,  Secretary. 

Tlie  cliairman  opened  the  proceedings  by  reading  the  following 
suminarj-  of  recent  scientific  investigations  : 

The  Gold  Bearing  Rocks. 

Sir  Roderick  Murchison,  in  the  new  edition  of  his  "  Sihiria,"  has 
modified  the  views  first  put  forth  by  him  as  to  the  distribution  of  gold 
in  the  earth's  crust.     His  most  recent  conclusions  are : 

1.  That  looking  to  the  world  at  large,  the  auriferous  veinstones  in 
the  lower  silurian  rocks  contain  the  greatest  quantity  of  gold. 

2.  That  where  certain  igneous  eruptions  penetrated  the  secondary 
deposits,  the  latter  have  been  rendered  auriferous  for  a  limited  dis- 
tance only  beyond  the  junction  of  the  two  rocks. 

3.  That  the  general  axiom  before  insisted  upon  remains,  that  all 
secondary  and  tertiary  deposits  (except  the  auriferous  detritus  in 
the  latter)  not  so  specially  afiected  never  contain  gold. 

4.  That  as  no  unaltered  purely  aqueous  sediment  ever  contains 
gold,  the  argument  in  favor  of  the  igneous  origin  of  that  metal  is 
prodigiously  strengthened,  or,  in  other  words,  that  the  granites  and 
diorites  have  been  the  chief  gold  producers,  and  that  the  auriferous 
quartz  bands  in  the  Paloaozoic  rocks  are  also  the  result  of  heat  and 
chemical  agenc3^ 

PUOSPHOKESCEXT    PhOTOGEAPHS. 

The  Berlin  Archiv,  for  April,  gives  the  following  method  for 
making  photographs  which  are  invisible  in  the  light,  but  are  lumi- 
nous in  the  dark:  Sulphate  of  baryta  (heavy  spar)  is  finely  pulverized, 
mixed  with  gum  tragacanth  and  heated  in  a  closed  crucible.  Instead 
of  heavy  spar,  a  carbonate  of  baryta,  strontia,  or  lime,  with  half  its 
weight  of  sulphur,  may  be  used.  The  pulverized  product  should  be 
kept  in  a  closed  bottle.  A  sheet  of  albuminized  paper  is  moistened 
with  wet  blotting  paper ;  when  sticky  the  pow^dered  substance  is  dis- 
tributed equally  over  it  by  a  tuft  of  cotton  and  then  dried  in  the 
dark.  It  is  printed  under  a  glass  positive.  Only  a  few  seconds  are 
required  when  baryta  is  used ;  with  magnesia  a  little  longer  time  is 
needed.  In  the  dark,  the  light  portions  show  the  peculiar  phospho- 
rescent luminosity,  the  dark  portions  being  distinguished  by  a  want 
of  phospliorescence.      The  picture  "will,  however,  slowly  disappear. 
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When  required  to  keep,  the  picture  is  made  on  a  film  of  paraffine 
poured  on  glass,  and  covered,  while  still  wai-m,  with  the  powder,  and 
treated  in  the  same  maner  as  the  albumen  paper. 

Monster  Furnaces. 
The  Kosedale  and  Ferrj  Hill  Iron  Company's,  establishment  at 
Ferry  Hill,  England,,  which,  until  lately,  consisted  of  seven  iron  fur- 
naces, each  about  eighty-two  feet  high  and  twenty-two  feet  in  diame- 
ter, has  been  enlarged  by  the  erection  of  two  furnaces,  each  105  feet 
high  by  twenty-eight  feet  in  diameter.  One  of  these  has  been  put 
into  use,  and  has  proved  itself  a  signal  success.  The  air  is  supplied 
by  two  powerful  blast  engines,  and  the  material  fed  by  two  efficient 
hydraulic  hoists  and  one  balance  hoist.  When  all  these  furnaces  are 
at  work,  they  will  produce  annually  about  180,000  tons  of  pig  iron. 

Durability  of  Buried  Iron  Pipes. 

A  cast  iron  water  pipe,  laid  by  the  Old  Manhattan  Water  Com- 
pany, at  the  coi'ner  of  John  and  William  streets,  ISTew  York,  sup- 
posed to  be  more  than  forty  years  ago,  was  recently  taken  up,  and 
showed  no  corrosion  whatever.  It  was  gray  iron,  which  confirms 
Mr.  McAlpine's  opinion  as  to  the  value  of  this  variety  for  pipes. 
Mr.  James  B.  Francis  lately  took  up  some  cast  iron  water  pipes  at 
Lowell,  Mass.,  which  were  laid  in  1828.  With  regard  to  the  condi- 
tion of  the  metal,  he  says :  "  Thirty-nine  year's  use  appears  to  have 
made  but  little  impression  upon  it." 

Venation  of  the  Umbellifers. 

An  interesting  paper  was  presented  at  the  Eoyal  Microscopical 
Society,  London,  by  John  Gorham,  which  gives  the  results  of  his 
investigations  on  the  distribution  of  veins  in  leaves  of  that  class  of 
flowering  plants  bearing  umbels.  He  has  found  that  one-half,  if  not 
more,  of  the  species  belonging  to  the  L'mbellifertB  have  a  kind  of 
venation  peculiar  to  themselves,  which  consists  in  the  existence  of  a 
vein  at  the  very  edge  of  the  leaf  itself,  and  which  more  or  less  entirely 
fringes  the  whole  margin.  Hence  this  marginal  vein  may  be  said  to 
constitute  a  form  of  venation  peculiar  to  this  order,  and  to  give  a 
character  to  it  which  does  not  belong  to  other  orders  of  plants.  Mr. 
J.  Hogg,  secretary  of  the  society,  in  commenting  on  the  paper  of 
Mr.  (rorham,  said,  although  some  other  plants  have  a  similar  kind  of 
venation,  it  would  be  difiicult  to  show  that  a  peculiar  kind  of  yena- 
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tion  runs  tlirougli  the  wliole  of  an}-^  other  order  tlian  that  of  the 
Umbelliferre,  and  that  it  runs  throujjjh  that  order  appeared  to  be  a 
fact.  Atler  liaving  carefully  examined  all  the  plants  he  (Mr.  Hogg) 
could  get  together,  they,  one  and  all,  confirmed  the  statement  made 
by  Mr.  Gorham  with  regard  to  this  group.  It  was  quite  true  that  some 
few  attempts  had  been  made  to  classify,  or  rather  tabulate  the  vena- 
tion of  plants,  but  only  a  slight  advance  had  been  seen  in  this  respect 
since  the  time  of  Dr.  Grew,  who,  in  his  treatise  on  the  "  Anatomy  of 
Plants,''  presented  to  the  Royal  Society  in  1862,  noticed  the  peculi- 
arities of  the  structure  of  the  fibers  of  the  leaf,  and  published  draw- 
ings showing  something  like  an  attempt  at  classification.  Xow,  how- 
ever, Mr.  Gorham  proposes  to  reduce  the  question  of  leaf  venation  to 
practical  utility  ;  and  in  a  large  and  important  order  of  plants  like 
that  of  the  umbellifeite,  which  includes  those  yielding  articles  of  diet, 
medicinal  substaiices,  and  acro-narcotic  poisoiis,  it  must  become  a  sub- 
ject of  considerable  value.  A  morphological  analogy  had  been  shown 
to  exist  between  the  stem  and  the  ribs  or  veins  of  the  leaf ;  doubtless 
an  analogy  can  be  traced  between  the  skeleton  of  the  leaf  and  the 
skeleton  of  the  branch  in  a  number  of  points,  as  well  as  in  the  gene- 
ral resemblance  between  the  ramifications  of  the  plant  and  that  of 
the  venation  of  the  leaf.  On  making  a  close  examination,  under  a 
power  of  fifty  diameters,  of  the  leaves  of  the  umbelliferre,  jDrepared 
by  Mr.  (rorham,  Mr.  Hogg  observed  that  the  analogy  is  borne  out  in 
a  remarkal)le  degree  in  the  whole,  and,  further,  that  the  analogy  can 
be  carried  to  the  venation  of  the  petals  and  stamens.  The  umbels  of 
the  hemlock  show  this  exceedingly  well,  and,  no  doubt,  when  others 
have  been  more  closely  examined,  it  will  be  found  that  the  plant,  the 
branches,  the  leaves  and  flowers,  will  present  a  morphology  as  uni- 
form as  it  is  remarkable. 

Marseilles  Hair. 
This  article  of  commerce,  used  in  the  manufacture  of  chignons, 
was  the  subject  of  a  singular  revelation  made  at  the  Dublin  Micro- 
scopical Club  some  months  since.  Dr.  Frazer,  on  the  part  of  Mr. 
Woodworth,  exhibited  specimens  of  it  which  had  the  hair-bulbs 
unremoved,  and  the  enlargements  had  been  imagined  to  indicate  the 
presence  of  "  Gregarinne,"  but  the  microscope  showed  their  true 
nature.  An  interesting  inquiry  results  as  to  the  origin  of  this  kind 
of  hair  in  commerce.  It  cannot  be  derived  from  living:  beings,  for 
its  removal  in  quantity  by  epilating  would  be  extremely  painful ;  and 
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if  obtained  from  tlie  dead,  it  is  probably  removed  when  putrefaction 
has  set  in. 

MouNTAi2f  Locomotion. 
Charles  De  Bergue  proposes  to  give  the  locomotive  -n'orking  np 
steep  grades  a  new  climbing  power  by  a  novel  arrangement,  to  which, 
however,  serions  objection  may  be  made.  The  engine,  tender  and 
cars  are  all  coupled  together  by  a  single  link,  witliout  the  intervention 
of  springs  or  buffers,  so  that  each  truck  or  carriage  sustained  by  four 
wheels,  will  be  maintained  at  a  fixed  distance  from  the  locomotive. 
The  two  wheels  on  each  side  of  the  truck  or  carriage  are  coupled 
together  in  the  usual  manner  and  driven  by  rocking  shafts  and  a 
continuous  pair  of  connecting  rods  in  direct  communication  Avith  the 
engine.  On  curves  it  is  apparent  that  while  the  center  line  of  the 
train  remains  unchanged  in  length,  the  connection  on  one  side  must 
be  elongated,  and  on  the  other  shortened.  Mr.  De  Bergue  believes 
that  with  a  stroke  of  two  feet  this  difference  %vill  not  be  more  than 
one  forty-fifth  of  an  inch,  which  may  be  made  up  by  slacking  the 
bearings.  This  invention  does  not  successfully  meet  the  difticulty, 
and  the  problem  of  connecting  the  motor  with  each  segment  of  a 
train  remains,  as  yet,  unsolved. 

Testestg  tue  Weight, of  Coin. 
From  an  article  on  "  Coin  and  Coining,"  by  Joseph  TSTewton,  of  the 
Royal  Mint,  London,  we  gather  the  following  interesting  information : 
The  automatic  weighing  machine  was  introduced  at  the  Royal  Mint 
by  Capt.  Harness.  To  Mr.  James  M.  Napier,  the  celebrated  engineer, 
of  York  road,  Lambeth,  however,  must  be  awarded  some  of  the  credit 
of  perfecting  the  mechanical  arrangement  of  the  apparatus.  The 
Bank  of  England  had  previously  adopted  an  automatic  system  for  the 
detection  and  rejection  of  light  sovereigns  and  half-sovereigns,  and  this 
circumstance,  no  doubt,  led  to  the  introduction  of  a  similar  plan  at  the 
mint.  The  bank  machines  took  no  cognizance  of  too  heavy  coins ;  their 
objection  only  extended  to  those  which  were  too  light.  It  will  be  readily 
understood  that  if  the  mint  authorities  allowed  coins  to  escape  which 
were  above  the  legal  maximum  weight  it  would  tell  seriously  upon 
the  expenditure.  If,  on  the  contrary,  they  jjerniitted  light  pieces  to 
go  into  the  hands  of  the  public,  the  latter  would  be  defrauded.  These 
exigencies  demanded  more  complexity  than  was  required  by  the  bank 
automatic  mafehines.  The  mechanical  problem  involved  in  the  mint 
requu-ements  was  solved  by  Mr.  Napier,  and  his  machine  was  found  to 


736  Transactions  of  the  Ameiucan  Institute. 

perform  its  delicate  and  onerous  functions  with  unerring  exactitude. 
At  present  there  are  seventeen  of  these  silent  but  infallible  pledges  of 
the  accuracy  of  weight  of  standard  gold  and  silver  coins  in  the  weigh- 
ing room  of  the  mint.  The  automatic  balances  appear  almost  to 
be  endowed  with  the  faculty  of  thought.  They  seem  to  deliberate, 
as  it  were,  upon  the  character  of  each  piece  of  money  submitted  to- 
their  arbitration,  and  to  ac<piit  or  condemn  according  to  the  evidence 
adduced.  Each  machine  is  placed  upon  a  low  bench  or  table  of  cast 
iron,  and  at  first  glance  they  might  be  mistaken  for  so  many  skeleton 
clocks  covered  by  glass  cases  to  protect  their  "  works"  from  dust  and 
humidity.  In  order  to  communicate  motion  to  them,  a  line  of  small 
and  brightly  turned  wrought  irt>n  shafting,  supported  by  neat  pen- 
dants from  the  ceiling  above,  spans  the  whole  length  of  the  apartment. 
The  shafting  is  placed  immediately  over  the  machines,  and  fine  gut 
bands  passing  around  pulleys  descend  to  corresponding  pulleys  on 
the  driving  spindles.  The  lower  series  of  pulleys  are  immediately 
outside  the  machine  ca>e6,  through  holes  in  which  the  spindles 
turn.  A  small  brass  weight  lever,  attached  to  each  machine,  serves 
to  tighten  the  gut  band,  so  as  to  give  motion  to  the  coin-feeding 
slides,  &c.,  within  the  cases.  Tiny  friction  crutches,  adjustable  by 
the  pressure  of  the  thumb  and  finger,  allow  of  the  engagement  or 
disengagement  of  each  machine  at  a  moment's  notice.  In  a  remote 
corner  of  the  weighing  room  is  placed  the  motive  power.  This  con- 
sists of  an  atmospheric  engine,  which  closely  resembles,  externally,  a 
high,  pressure  steam  engine.  It  has  its  cylinder,  piston,  slide-valve, 
jrovernor  and  fiv-wheel.  Beneath  the  cvlinder,  and  forming  the  bed 
plate  upon  which  it  rests,  is  a  vacuum  chamber  of  considerable  area. 
This  is  exhausted  by  an  air  pump,  and  the  extent  of  rarefaction  within 
the  chamber  is  controlled  and  regulated  by  a  relief  valve  and  baro- 
meter gauge.  When  this  atmospheric  motor  of  the  automatic 
machines  is  required  to  be  placed  in  action,  a  stopcock  is  turned,  and 
a  communication  is  thus  made  witli  the  air  pump.  A  stream  of  air 
from  the  room  then  rushes  through  a  bell-mouthed  tube  of  brass  and 
presses  upon  the  piston  of  the  engine.  The  rotary  motion  follows  as 
if  steam  were  the  agent  employed  to  effect  it.  The  advantage  of 
this  arrangement  is  that  a  uniform  rate  of  speed  is  obtained  for  the 
overhead  shafting,  by  the  intervention  of  a  strap  and  pulley,  and  so 
for  the  automatic  machines.  AVithout  that  uniformity  accurate 
weighing  would  be  an  impossibility.  It  has  been  femarked  that 
"those  who  think  twice  before  speaking  once,  speak  twice  the  better 
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for  it ;"  and  it  is  certainly  exact  to  remark  that  the  weighing  balance 
which  is  allowed  due  time  for  acting  will  yield  far  more  truthful 
results  than  that  which  is  not.  One  of  the  great  principles  necessary 
to  be  observed  in  correct  automatic  weighing  is  regularity  of  motion, 
and  another  deliberateness.  It  has  been  stated  that  the  law  of  gravi- 
tation is  infallible,  and  it  is  so  ;  but  it  must  be  allowed  fair  play 
and  freedom  in  tim3  to  insure  that  infallibility.  As  the  mind  of  a 
judge  in  a  court  of  justice  must,  if  his  decisions  are  to  be  just,  be 
alike  unswayed  by  passion  and  by  prejudice,  so  must  the  mute 
arbiters  of  mint  coins  be  free  from  disturbing  causes  of  any  kind, 
if  their  conclusions  are  to  be  truthful.  Having  thus,  as  fully  as 
circumstances  will  permit,  explained  the  various  appliances  for 
giving  motion  to  the  automatic  Aveighiug  machines,  let  us  return 
to  the  batches  of  coins  wliich  liave  been  transferred  to  the  judicial 
department  in  which  they  are  placed.  We  will  suppose  that  fifty  or 
sixt  J  J ournees  of  sovereigns,  stamped,  milled,  and  apparently  fitted 
for  the  business  of  active  life,  are  about  to  undergo  the  final  test  of 
their  fitness  for  duty,  namely,  that  of  individual  weight.  They  are 
first  weighed  in  the  'quantities  named,  by  means  of  a  large  hand- 
balance,  of  wliich  it  is  only  necessary  to  say  tliat  it  is  extremely 
sensitive.  The  use  of  this  primary  weighing  in  bulk  is  that  it  may 
furnish  a  check  upon  the  work  people  who  are  to  feed  the  automators, 
and  otherwise  wait  upon  them  when  in  action.  Having  noted 
minutely  the  actual  weight  of  the  whole  importation  of  coins,  they 
are  forthwith  distributed  among  the  self-acting  machines.  Each  of  the 
latter  is  surmounted  by  a  spout,  placed  at  an  angle,  and  supported 
by  a  strut.  This  spout  or  slide  is  the  receptacle  for  coins,  and  in  it 
they  are  placed  in  rouleaux,  where  they  rest  until  the  machine  is 
started.  Then  a  small  plate  of  steel,  below  the  base  of  the  spout, 
advances  and  recedes  at  a  speed  of  twenty  times  either  way  per 
minute.  In  its  advancing  movement  it  presses  forward  a  single  coin 
until  the  latter  rests  upon  a  tiny  scale-pan,  forming  part  of  a  fine 
steel  rod,  which  is  delicately  poised  and  so  adjusted  as  to  move  the 
beam,  or  to  be  moved  by  it,  as  it  may  be  too  heavy  or  too  light. 
Above  the  opposite  end  of  the  beam  depends  another  rod,  M^hich, 
terminating  in  a  loop  or  cage  at  the  base  of  the  machine,  sustains  a 
glass  counterpoise  weight  of  the  legal  minimum  weight  of  a  sover- 
eign. Below  the  cage,  but  not  attached  to  it,  is  a  miniature  "stirrup," 
in  which  rests  a  piece  of  platinum  wire  (platinum  is  preferred  because 
it  is  less  liable  to  oxydation)  of  the  precise  weight  of  the  legal 
[Inst.]  47 
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difference  or  "  remedy  "  allowed  as  a  compensation  for  imperfection 
of  workmanship.  During  the  three  seconds  which  each  piece  of  coin  is 
permitted  to  rest  upon  the  scale,  its  fate  or  fortune  is  decided.  If  its 
weight  exceeds  the  legal  point  one  iota,  it  naturally  depresses  the  other 
end  of  the  beam  upon  which  it  has  been  placed,  and  as  a  consequence,  the 
other  end  is  raised,  and  with  it  the  stirrup  and  remedy  wire.  This  is 
fatal.  The  shde  presses  forward  another  candidate,and  this  latter  pushes 
the  condemned  coin  off  its  seat,  and  takes  its  place.  The  culprit  t^dls 
through  a  flat,  brass  tube,  and  is  conducted  into  the  "  too  heavy  " 
recess  below  the  machine,  there  to  await  its  punishment,  a  return  to 
the  crucible.  The  lowest  office  of  the  conducting  tube  is  made  to 
vibrate  over  three  spaces  of  slats  below,  and  these  lead  to  the  "  light," 
"medimii,"  and  "heavy"  compartments.  At  the  instant  the  two 
heavy  coin  were  dismissed  into  the  tube,  the  lower  mouth  of  the  lat- 
ter was  held  by  a  mechanical  finger,  itself  governed  by  the  movement 
of  the  beam,  over  the  innermost  or  "  too  heavy  "  slot.  The  succeed- 
ing coin  may,  for  illustration,  be  supposed  to  err  on  the  other  side  of 
the  standard.  In  this  case  the  glass  counterpoise  descends,  the 
defaulter  is  detected,  and  summarily  ejected  iiTto  the  condemned  cell 
for  "light  weights."  When  an  intermediate  or  medium  coin  is  placed 
on  the  pan,  the  beam  maintains  its  equilibrium  during  the  whole  of 
the  three  momentous  seconds,  and  the  coin  descends  into  the 
"  accepted"  chamber.  In  this  way  these  automaton  judges  try,  and 
acquit  or  condemn  all  coins  submitted  to  their  judgment.  They  pur- 
sue the  "even  tenor  of  their  way"  from  morn  till  night,  and  collect- 
ively are  capable  of  deciding  upon  the  characters,  and  awarding  the 
destinies  of  200,000  sovereigns  per  day.  This  system  of  automatic 
weighing  is  economical  in  the  highest  degree ;  for,  although  each 
machine  has  cost  more  than  $1,000,  they  have,  to  use  a  common 
expression  well  understood,  paid  for  themselves  over  and  over  again. 
From  the  careful  manner  in  which  aU  the  antecedent  operations  are 
performed  at  the  mint,  not  more  than  five  per  cent  of  the  coins  weighed 
in  the  mint  balances  are  rejected  by  them.  At  the  close  of  each  day 
the  whole  of  the  coins  in  the  weighing  room  are  again  weighed  in 
journees,  at  Oertling's  balance ;  those  which  are  "  good  "  being  sent 
forward  for  circulation,  and  the  rejected  going  to  the  melting  pot. 

In  relation  to  the  item  on  phosphorescent  photographs.  Prof.  Yan- 
derweyde  remarked  that  after  the  diamond  has  been  exposed  to  the 
sun  for  some  time  and  then  taken  into  the  dark,  it  will  shine.  Some 
diamonds  will  exhibit  brightness  for  hours,  and  others  only  for  a  few 
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miniites.  "When  a  piece  of  ice  is  exj)osed  to  the  sun  on  a  dry  winter's 
day,  it  will  shine  in  the  dark ;  the  ice  must  be  dry.  The  luminosity 
of  ice  water  is  entirely  due  to  electric  action.  The  insects  which 
show  this  light  have  their  luminosity  deep  in  the  body ;  this  light  is 
also  electric. 

Officers  of  the  Association. 

Dr.  Warren  Eowell  announced  that  on  Monday  evening  last  the 
committee  of  the  Institute  having  the  organization  of  this  society  in 
charge  held  a  meeting,  and  appointed  Prof.  S.  D.  Tillman  chairman, 
and  Mr.  C.  E.  Emery  secretary,  of  the  Polytechnic  Association,  for 
the  coming  year. 

Sketch  of  the  ExGiisrEERs  Brunel. 

Dr.  J.  Y.  C.  Smith  read  a  paper  on  "  the  Life  of  a  Mechanic,"  con- 
taining an  interesting  biographical  sketch  of  the  elder  and  the  younger 
Brunei,  giving  personal  reminiscences  of  an  acquaintance  wdth  the 
latter,  formed  at  the  great  London  Exposition. 

Machine  for  MxiKiNo-  Horse  Shoes. 

Mr.  0,  A.  Howe  exhibited  a  small  working  model  of  his  machine 
for  making  horse  shoes,  which  he  operated,  and  distributed  many 
small  shoes,  made  of  lead,  among  the  audience.  Mr.  Howe's  horse 
shoe  machine,  intended  for  making  a  horse  shoe  grooved  centrally  on 
the  under  side,  so  as  to  act  much  more  eifectually  in  preventing  the 
slipping  of  horses  upon  pavements  than  the  ordinary  calked  horse 
shoe,  but  which  has  not  been  manufactured  before  the  advent  of  this 
machine  because  of  the  difficulty  of  displacing  metal  in  the  center  of 
the  under  surface  of  the  shoe  in  order  to  form  the  groove.  This 
machine  effectually  performs  this  function,  giving  the  proper  grooved 
shape  to  the  shoe  without  any  waste  of  material,  and  is  furthermore 
capable  of  making  the  ordinary  shoe,  either  plain  or  calked,  at  the 
rate  of  twenty  shoes  per  minute,  and  by  a  slight  change  and  adjust- 
ment of  parts  may  be  made  to  shape  shoes  of  any  desired  size.  The 
inventor  also  claims  that,  by  making  the  shoe  grooved  and  complete 
for  use,  no  expense  is  involved  in  fitting  up  by  a  blacksmith,  as  has 
always  hitherto  been  required,  anXi  the  cost  of  keeping  a  horse  shod 
in  good  order  is  reduced  in  the  neighborhood  of  one-half  as  compared 
with  ordinary  shoes. 
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Life  Saving  Apparatus. 
Mr.  L.  Mendelsohn  exhibited  the  life-saving  apparatus  of  the 
"  National  Life-saving  and  Ship-ballasting  Company,"  Avhich  appa- 
ratus is  described  as  consisting  of  "  a  cork  jacket,  which  being  adjusted 
and  a  rubber  suit  slipped  over  the  wearer's  dress,  covering  the  whole 
body,  with  the  exception  of  the  face  and  the  hands,  protects  the  wearer 
and  such  valuables  as  he  may  have  on  his  person,  and  keeps  him 
comfortable  and  free  from  cramps.  Shoe  weights  keep  him  in  an 
erect  position  in  the  water,  and  hand  devices  enable  him  to  propel 
himself  to  shore  or  other  place  of  safety."  An  individual  present  put 
on  the  apparatus  and  presented  an  appearance  quite  as  unique,  but 
considerably  less  picturesque,  than  the  mermaids  supposed  to  haunt 
the  shores  of  "  the  sunny  isles  that  laugh  beside  the  sea."  The  appa- 
ratus was,  however,  spoken  of  with  approval  by  several  members 
present,  and  there  appears  to  be  no  reason  why  it  will  not  perform 
the  object  for  which  it  is  designed.  It  is  intended  to  be  accompanied 
by  a  peculiarly  constructed  can  for  holding  water  and  provision 
sufficient  to  sustain  life  for  several  days,  and  serving  also  to  sustain 
a  flacj  or  sio-nal  of  distress.  The  members  were  invited  to  see  the 
apparatus  practically  tested  on  the  next  day,  in  the  East  river,  near 
Fulton  ferry. 

Buckles  Coated  with  Hard  Rubber. 

!Mr.  Yoorheis  exhibited  a  buckle  made  of  iron  covered  with  vulcanite, 
as  a  specimen  of  a  new  vai'iety  of  harness  trimmings.  It  is  claimed 
that  thus  made  the  trimmings  are  more  durable,  easier  kept  clean, 
and  present  a  neater  appearance  than  those  covered  with  leather  in 
the  usual  manner, 

New  Composition  Yalve. 

Mr.  Sutherland  exhibited  and  explained  a  valve  for  steam  engines 
and  pipes  which  is  made  of  mica,  rubber,  plumbago  and  other  sub- 
stances. The  valve  is  to  be  used  in  the  same  manner  as  the  ordinary 
check-valve. 

Underground  IJailways. 

The  time  for  taking  up  the  regular  subject  for  discussion  having 
arrived,  Mr.  Fisher  read  a  paper  which,  for  the  most  part,  appeared 
to  be  a  repetition  of  his  views,  hitherto  frequently  expressed,  with 
reference  to  the  use  of  steam  carriages  on  iron  pavements,  in 
whatever  plan  may  be  adopted  for  city  railway  transit. 
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Mr.  Charles  E.  Emery  in  a  few  remarks  stated  that  lie  did  not 
think  that  mere  openings  provided  in  subterranean  ways  would  prove 
sufficient  to  properly  ventilate  the  same,  but  that  special  arrangements 
would  be  required  to  efteet  this  purpose. 

The  object  is  to  determine,  approximately,  the  quantity  of  heated 
gases  that  must  be  removed  from  a  railway  tunnel  to  keep  the  air 
pure.  As  a  starting  point,  we  may  suppose  that  a  heavy  train  is 
dra^vn  past  a  given  point  every  five  minutes  by  a  locomotive  of  400 
horse-power.  Taking  the  time  when  tlie  train  is  being  brought  to 
rest  and  the  stoppages  into  consideration,  we  may  safely  assume  that 
the  power  required  would  average  300  horse-power  acting  continu- 
ously. Three  hundred  horse-power  passing  every  five  minutes  is 
equivalent  to  sixty  horse-power  passing  every  minute.  Supposing 
that  coke  is  burned  and  the  steam  exhausted  into  condensing-tanks, 
we  may  assume,  as  a  maximum,  that  it  would  require  seven  pounds 
of  fuel  per  horse-power  per  hour,  equal  to  seven-sixtieths  of  a  pound 
per  horse-power  per  minute,  or  seven  pounds  for  the  sixty  horse- 
power passing  every  minute.  Each  pound  of  coke  would  require 
theoretically  about  twelve  cubic  feet  of  air,  and  practically  at  least 
twenty  feet.  Considering  the  greater  density  of  the  resulting 
carbonic  acid  gas,  the  bulk  of  the  escaping  gases  would  not  be 
increased  by  heat  to  twenty-five  cubic  feet  per  pound  of  coke.  As 
seven  pounds  are  burned  per  minute,  175  cubic  feet  of  heated  gases 
would  issue  from  the  smoke  pipe  during  that  time  at  a  temperature 
of  at  least  500  degrees.  If  the  gases  mixed  with  four  times  their 
volume  of  air  in  the  tunnel,  at  say  seventy  degrees,  we  should  be 
obliged,  in  order  to  secure  ventilation,  to  withdraw  700  cubic  feet  of 
heated  air  and  gases,  at  a  temperature  of  156  degrees,  every  minute. 
At  an  average  speed  of  eleven  miles  j)er  hour  the  heated  air  would 
be  distributed  over  1,000  feet  in  the  length  of  the  tunnel.  "Were 
ventilators  placed  about  one-twentieth  of  a  mile  apart,  each  one 
should  deliver  nearly  200  cubic  feet  of  air  per  minute.  Such  a 
quantity  of  air  cannot  be  displaced  by  simply  putting  openings 
through  the  surface  at  intervals,  but  it  may  be  by  constructing  two 
sets  of  openings,  those  for  cold  air  at  tlie  street  level,  and  high 
chimneys,  built  in  the  adjoining  buildings,  to  carry  ofi"  the  heated  air. 

It  is  more  than  probable  that* the  figures  given  are  too  small,  by 
half,  to  meet  the  requirements  of  a  tunnel  in  this  city.  The  object 
of  tlie  calculation  is  to  show  that  the  subject  of  ventilation  in  an 
underground  way  is  not  to  be  trifled  witli ;  that  it  cannot  be  accom- 
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plislied  at  all,  when  steam  is  used,  without  especial  and  expensive 
contrivances.  This  question  will  determine  better  than  anything 
else  what  kind  of  a  road  is  best  for  tliis  city.  The  underground 
street,  or  coml>ination  of  tunnels,  bridges,  and  open  cuttings,  is  the 
surest  of  success,  because  already  in  pi-actical  operation  elsewhere.  If 
land  is  too  valuable  to  adopt  this  plan,  then  a  regular  system  of  ven- 
tilation must  be  worked  out  for  covered  ways,  so  that  steam  may  be 
employed,  or,  better  still,  the  system  of  propulsion  by  compressed 
air  should  be  established  on  a  proper  scale,  which  will  also  ventilate 
and  cool  the  tunnel. 

Dr.  W.  Rowell  remarked  that  ice  was  very  essential  in  ventilation, 
especially  in  a  room.  He  proposed  to  have  a  large  dish  tilled  with 
ice  about  a  foot  above  the  floor ;  this  would  permit  condensed  air  to 
come  into  the  room.  With  ten  cents  worth  of  ice  a  room  of  twelve 
feet  square  could  be  made  quite  comfortable  for  an  evening. 

Dr.  L.  Bradley  in  further  elucidation  of  his  views  expressed  at  a 
previous  meeting  read  the  following  paper : 

The  Tunnel  Railway. 

It  will  be  recollected  that,  at  a  previous  meeting,  the  plan  which  I 
proposed  as  feasible  for  the  relief  of  Broadway,  and  to  facilitate  com- 
munication through  the  great  city  of  New  York,  was  derided  by  cer- 
tain individuals  as  being  visionary  and  impracticable,  especially  when 
I  claimed  that,  Avith  ample  means  and  men,  provided  beforehand,  the 
work  could  be  accomplished  in  six  month's  time. 

It  seems,  therefore,  proper  I  should  now  give  a  few  estimates  and 
figures,  such  as  I  have  been  able  to  obtain  from  unquestionable 
authority,  to  show  not  only  the  practicability,  but  the  entire  feasi- 
bility of  the  plan. 

I  proposed  to  construct  a  tunnel,  not  under  any  particular  street, 
but  upon  a  straight  line  from  South  Ferry  to  Harlem  bridge,  which 
will  pass  directly  under  corner  of  Broad  and  Pearl  streets,  eastern 
part  of  the  park,  diagonally  under  Elm  and  Crosby  streets,  under  the 
angle  of  Broadway  at  10th  street ;  thence  diagonally  across  -ith  ave- 
nue and  parallel  with  4t!i  avenue,  midway  between  that  and  Lexing- 
ton avenue,  and  following  the  same  line  to  the  bridge. 

I  proposed  to  put  it  at  a  level,  beneath  all  cellars,  sewers,  mains, 
etc.  To  be  thii-ty  feet  wide  and  to  average  twelve  feet  from  the  top 
to  the  bottom. 

I  proposed  at  the  way  stations,  at  every  832  feet,  to  sink  a  shaft  on 


Proceedings  of  the  Polytechnic  Association.       743. 

either  side  for  the  passage  of  elevators  where  stationary  engines  are 
to  be  employed  for  moving  the  elevators  np  and  down,  and  for  other 
purposes.  Half  way  between  the  stations  a  single  shaft  is  to  be  sunk. 
Let  the  work  of  excavation  commence  simultaneously  at  all  the  shafts, 
and  when  the  bottom  shall  be  readied,  let  parties  of  as  many  men  as 
can  work  to  advantage  2:0  on  driftinof  in  line  of  the  tunnel  in  both 
directions  from  eacli  of  the  shafts.  This  will  give,  for  each  party,  a 
section  of  208  feet,  or  sixty-nine  and  one-third  yards ;  each  lineal 
yard  gives  forty  cubic  yards,  making  2,773  cubic  yards'  excavation 
per  section. 

From  Cressy's  Encyclopedia  of  Civil  Engineering,  London,  1847, 1 
quote  estimates  which  iiave  been  derived  from  much  experience  of 
the  labor  of  excavation.  By  this,  a  man  will  excavate,  ready  for 
removal,  per  day,  22.2  yards  vegetable  earth ;  14.92  yards  loam ;  9 
yards  clay ;  6.67  yards  stony  earth  ;  5.4  yards  turfa  ;  2.7  yards  solid 
rock.  ]N^ow,  let  us  take  a  section  of  solid  rock,  of  which  we  shall 
encoimter  considerable,  and  which  will  require  more  time  than  any 
other  excavation.  2,773  cubic  yards,  at  two  and  seven-tenths 'yards 
per  day,  will  require  1,027  days.  If  the  party  consists  of  twelve 
men,  which  is  by  no  means  large,  they  will  do  the  work  in  eighty- 
seven  days,  or  less  than  three  months.  Assuming  wages  at  three 
dollars  per  day,  the  cost  per  section  will  be  $3,081,  and  a  mile  of 
twenty-five  sections,  will  cost  $77,025  for  excavating  and  preparing 
the  material  for  removal.  It  is  said,  and  I  think  truly,  that  the 
material  will  remove  itself,  i.  e.,  it  will  command  a  price  that  will 
pay  for  its  removal.  To  facilitate  the  latter  process  and  the  advance- 
ment of  the  work,  the  party  of  diggers  will  be  followed  up  by  other 
parties,  Avhose  duty  it  will  be  to  lay  down  the  ways  (of  which  there 
will  be  four  tracks — two  for.  way,  and  two  for  through  passengers), 
over  which,  by  means  of  trucks,  the  material  will  be  run  to  the  ele- 
vators, which,  in  turn,  will  raise  it  to  the  surface ;  also  to  perform 
the  mason  work,  where  masonry  is  required,  and  to  finish  up  the 
work  generally.  Thus,  in  four  or  five  months,  a  single  section  will 
be  completed,  and  if  each  section  is  completed  in  five  months,  the 
whole  work  will  be  done  in  tlie  same  time.  It  appears,  then,  as  I 
first  stated,  that,  with  ample  means,  and  men  provided  beforehand, 
the  work  can  be  accomplished  in  six  months'  time.  I  do  not  say 
that  it  would  be  politic  or  profitable  to  rush  so  great  a  work  through 
in  so  short  a  time ;  I  only  say  that  it  is  practicable.  It  might  be 
better  to  occupy  a  whole  year  or  more ;  but  to  procrastinate  beyond 
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two  years,  -would,  in  my  estimation,  be  folly.  The  cost  of  tlic  right 
of  eminent  domain  and  the  purchase  of  necessary  lands,  it  is  impos- 
sible to  estimate  till  after  the  survey  and  contracts  are  made;  but  I 
think  it  entirely  safe  to  say  that  the  cost  of  all  recited  rights,  running 
stock  and  complete  equipments,  will  not  exceed  nine  times  that  of 
the  excavation.  If  so,  it  will  bring  the  work  at  less  than  $775,000 
per  mile. 

At  each  intermediate  single  shaft,  after  the  removal  of  the  excavated 
material  is  completed,  I  propose  to  erect  a  stack  or  chimney  to  a  proi)er 
height  with  appliance  at  the  top  to  secure  a  constant  draft  from  the 
tunnel.  This,  with  the  constant  ingress  of  fresh  air  at  the  stations, 
and  the  movements  back  and  forth  of  the  cars,  will  secure  a  good, 
wholesome  ventilation,  even  if  we  use  dummy,  or  smoke-consuming 
engines.  But,  instead  of  steam  engines  of  any  kind  in  the  tunnel,  I 
propose  to  use  pressed  air  engines.  The  steam  engines  at  the  several 
stations  besides  working  the  elevators,  may  be  employed  in  com- 
pressing air,  by  means  of  some  of  the  lately  improved  air  presses,  one 
of  whiiih  was  shown  us  here  at  a  late  meeting.  The  pressed  air 
receiver,  or  magazine  for  each  car,  may  consist  of  eight  or  ten  iron 
tubes,  say  six  or  eight  inches  diameter,  extending  beneath  the  car,  its 
whole  length,  so  connected  as  to  make  them  a  common  reservoir. 
This,  with  a  pressure  of  say  twenty  to  thirty  atmospheres,  will  contain 
force  enough  to  propel  the  car  rapidly  two  miles  or  more.  Further- 
more, when  the  valve  is  closed  for  stopping  the  car,  the  force  which 
has  bjon  converted  into  momentum  in  the  car,  and  its  contents  is 
now  exerted  upon  the  engine  by  a  reverse  action,  in  pumping  and 
refilling  the  reservoir,  and  the  resistance  of  such  action  helps  to  serve 
the  purpose  of  a  break  in  stopping  the  car. 

In  this  arrangement  there  is  remarkable  economy  in  the  conserva- 
tion of  force. 

The  magazines  at  the  several  stations  should  be  composed  of  a 
large  number  of  pipes  or  small  cylinders,  capable  of  sustaining  great 
pressure,  and  connected  by  a  common  pipe  running  tlirough  the  tun- 
nel from  end  to  end,  which  will  convert  them  all  into  one  great  and 
general  reservoir,  to  be  provided  with  suitable  check-valves,  so  that 
in  case  of  sudden  and  rapid  exhaustion  on  account  of  accident  of 
any  kind,  the  accumulated  pressure  may  be  sa^•ed  from  general  and 
entire  loss. 

The  magazine  of  any  car  may  be  replenished  to  full  force  from  the 
general  reservoir  at  any  station  in  ten  or  fifteen  seconds,  and  with 
great  facility. 
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The  transit  of  passengers,  &c.,  between  the  surface  and  the  cars 
will  be  performed  by  the  elevators,  which  will  regularly  ply  up  and 
down,  one  ascending  while  the  other  is  descending,  offering  a  much 
more  agreeable  mode  than  that  of  climbing  up  and  down  stairs,  and 
in  every  way  as  satisfactory  and  as  pleasurable  as  that  by  the  elevator 
exhibited  at  the  late  fiir  of  the  American  Institute,  on  which  so  many 
thousands  of  men,  women  and  children  wei'C  seen  daily  to  ascend  and 
descend  for  mere  pleasure.  This  was  one  of  the  great  attractions  of 
the  fair,  and  those  tunnel  elevators  will  be  equally  attractive.  The 
movement  of  the  cars  and  the  continual  discharge  of  so  much  pure 
air  in  the  tunnel  will  insure  ample  circulation  and  the  most  perfect 
ventilation. 

The  roof  of  the  tunnel  in  all  parts  where  masonry  is  required  will 
be  that  of  a  double  archway,  the  middle  to  be  supported  by  a  line  of 
iron  columns.    In  solid  rock  there  will  be  but  one  arch. 

Ornamental  chandeliers  will  brilliantly  illuminate  the  whole  tunnel, 
and  its  temperature  will  be  at  all  times  as  we  desire,  "  warm  in  win- 
ter and  cool  in  summer."  Men,  women  and  children  will  at  every 
convenience  come  here  to  enjoy  a  ride,  which  shall  be  in  no  way 
inferior  to  that  of  a  delightful  carriage  ride,  in  clear,  airy,  and  pleasant 
moonlight,  on  which  the  poets  so  much  delight  to  dwell. 

This  plan  has  been  objected  to  by  sundry  individuals.  Mr.  Gstrdner 
says  it  is  impracticable  on  account  of  the  quicksands  to  be  encountered 
at  that  depth,  and  also  the  impossibility  of  proper  ventilation. 

He  who  speak  of  quicksands  as  a  serious  difficulty  in  engineering 
now,  is  wofully  behind  the  times,  and  is  ignorant  of  the  fact  that 
modern  chemistry  has  furnished  us  with  the  ready  means  of  depriving 
quicksand  of  its  peculiar  mobility,  and  of  converting  it  into  a  sub- 
stantial earth,  easily  spaded,  or,  if  you  please,  into  solid  rock.  What 
did  he  expect  to  do  about  the  quicksands  that  might  be  encountered 
in  the  Broadway  arcade ;  did  he  suppose  it  impossible  that  there 
could  be  any  there  ? 

General  Barnard  has  many  objections  to  all  kinds  of  tunnel  ways. 
But  the  asperity  of  his  objections  is  inuch  relieved  by  the  kindly 
manner  in  which  he  speaks  of  the  proneness  of  men  to  differ  in  their 
views  and  opinions.  He  says  that  in  practical  matters,  as  well  as  in 
religion  and  politics,  one  person  will  think  in  one  direction  and 
another  in  a  direction  directly  opposite,  and  with  the  milk  of  human 
kindness  and  christian  charity,  he  admits  that  they  are  both  equally 
honest. 
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I  must  therefore,  and  I  most  cordially  do,  accord  to  him  the  most 
perfect  honesty  in  all  he  says,  not  only  in  advocacy  of  his  own  ele- 
vated way,  but  in  objection  to  my  tunnel  way. 

"While  he  confines  himself  to  the  advocacy  of  his  own  way,  I  can 
walk  with  him  in  comparative  harmony,  for  I  should  feel  myself 
unjust  if  I  did  not  admit  that  his  method  is  plausible,  his  arguments 
are  cogent,  and  his  points  *re  generally  well  made. 

There  is,  perhaps  I  ma}'  say,  but  one  fear  which  I  have  in  regard  to 
his  elevated  railway.  It  is  a  fear  which  I  entei'tain  in  common  with 
many  others,  with  whom  I  have  conversed,  viz.:  The  danger,  or 
rather  the  want  of  entire  safety  in  a  way  so  high.  If  the  general  can 
argue  me  out  of  this  fear,  I  shall  be  "  almost  persuaded,"  and  per- 
haps quite  persuaded  not  only  to  be  a  christian  in  point  of  charity, 
but  an  advocate  of  his  elevated  way. 

But  in  what  he  says  of  underground  ways,  we  do  not  so  honestly 
agree,  but  we  honestly  diifer.  In  the  pamphlet  lie  gave  us,  of  which 
his  expose  was  a  pretty  faithful  reiteration,  he  says:  "The  London 
tunnels,  including  right  of  way,  stations,  and  equipments,  cost  about 
$5,500,000  per  mile.  Can  one,"  he  asks,  '*  be  put  through  Manhat- 
tan island  any  cheaper  ?"  "  K^ot  if  it  bg  done  under  the  supervision 
of  a  metropolitan  commission.  At  that  rate  a  tunnel  from  the  Bat- 
tery to  Harlem  would  cost  over  $45,000,000."  "  We  have  faith,"  he 
says,  "  in  the  power  and  skill  of  engineering.  It  can  be  done.  It  is 
within  the  limit  of  possibilities."     But  vnll  it  be  done  ? 

In  another  plan  he  says  :  "  We  assert,  that  no  double  track  railway 
tunnel  can  be  constructed  and  operated  from  Bowling  Green  to  Har- 
lem in  less  than  ten  years."  A  wide  difference  this  in  our  honestly 
entertained  opinions  ;  his,  a  double  track  way  in  ten  years,  and  mine, 
a  quadruple  track  way  in  half  a  year,  or  at  farthest,  in  two  years. 
But  how  happy  are  we  in  knowing  that  we  are  all  honest  in  all  these 
differences. 

And  now,  to  be  serious,  I  am  disposed  to  admit  that  two  or  three 
niiles  of  track,  of  the  elevated  railway,  may  be  consti'ucted  in  the 
time  and  at  the  cost  of  every  one  mile  on  my  plan.  And  I  honestly 
believe  that  three  or  four  miles  upon  my  plan  can  be  constructed  in 
the  time  and  at  the  cost  of  one  mile  of  the  arcade  way,  advocated  by 
Mr,  Gardner. 

I  have  listened  with  much  satisfaction  for  several  evenings  patet  to 
the  discussions  upon  this  important  subject.  They  have  been  in  the 
main   harmonious  and  instructive,  though  at  times  seasoned  with 
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some  little  personalities ;  but  nothing  of  serious  consequence  has 
occurred. 

]^ow,  I  propose  that  we  compromise  and  settle  all  differences  upon 
the  following  terms.  The  several  plans  proposed  are  all  practicable, 
and  may  all  be  made  profitable  to  proprietors  and  useful  to  the  public : 

Therefore,  let  us  adopt  them  a,ll,  and  lay  the  whole  open  to  enter- 
prise and  capital.  If  the  proprietors  on  Broadway  want  the  arcade 
let  Mr.  Gardener  make  it.  Let  Mr.  Fisher  start  as  many  steam 
carriages  on  iron  floor  roads  as  he  pjeases.  Let  General  Barnum 
erect  elevated  ways  with  pneumatic  tubes  all  over  the  city ;  we  want 
them  all ;  they  will  pay.  As  for  myself,  I  have  no  axes  to  grind.  I 
shall  not  engage  either  in  person  or  capital  in  any  of  these  contem- 
plated enterprises.  My  plan  and  all  my  suggestions  are  free,  any 
one  can  appropriate  them  in  welcome.  Should  any  one  think  favora- 
bly of  my  magnificent  plan  of  compressed  air  propulsion,  I  will 
take  pleasure  in  communicating  some  further  information  in  relation 
to  it. 

It  is  a  method  that  may  be  employed  on  city  railways,  either  under- 
ground or  elevated,  to  better  advantage  and  with  more  safety  than 
that  of  running  steam  engines  on  the  track.  Compressed  air  is  just 
as  powerful  in  its  expansive  force  as  pent  up  steam ;  is  just  as  easily 
regulated  and  controlled ;  is  more  cleanly  and  pleiasant,  and  is  much 
more  safe. 

But,  whatever  you  may  do  in  these  great  enterprises,  be  careful 
to  eschew  monopoly,  let  all  be.  open  to  free  and  wholesome  competi- 
tions, allow  no  exclusive  privileges  or  watered  stocks.  And  finally, 
let  each  company,  after  dividing  six  or  seven  per  cent  on  actual  cash 
investment,  contribute  a  large  per  centum  of  profits  to  the  city,  for 
the  benefit  of  the  poor  and  for  educational  purposes. 

At  the  conclusion  of  Dr.  Bradley's  remarks,  the  discussion  was 
continued  to  the  time  of  adjournment.  In  accordance  with  a  resolu- 
tion passed  at  a  previous  stage  of  the  proceedings,  providing  for  a 
summer  vacation,  the  association  then  adjourned  to  the  second 
Thursday  in  September  next.   . 
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September  10,  1868. 

Samuel  D.  Tillman,  LL.  D.,  Cliaimian  ;  Mr.  Charles  E.  Emeut,  Secretary. 

The  cliairman  opened  the  proceedings  witli  the  folloAving  address  : 
Gentlemen  of  the  Polytechnic  Association  —  I  heartily  greet 
you  at  our  autumnal  opening,  confident  that  3^011  are  now  ready  to 
resume  your  scientific  investigations  with  renewed  ^^gor.  It  has 
been  our  custom  to  report,  at  each  meeting,  on  the  progress  of 
invention  and  discovery,  and*'more  particularly  on  those  novelties 
first  published  in  Europe.  As  opportunity  occurs  I  shall  present  the 
scientific  notes  which  I  have  compiled  since  our  last  meeting.  In 
our  own  countr}'^  the  most  interesting  event  of  the  past  summer  was 
the  meeting  of  the  American  Association  for  the  Advancement  of 
Science,  at  Chicago,  extending  from  the  5th  to  the  12th  of  August. 
The  attendance  exceeded  that  of  any  preceding  meeting ;  the 
number  of  members  reported  as  present,  including  those  there 
admitted,  being  about  500.  Nearly  all  the  leading  universities  and 
colleges  were  represented  by  presidents  or  professors,  and  the 
American  Institute  furnished  its  full  share,  five  members  of  the 
Polytechnic  Association  being  present.  Over  150  papers  were 
presented  and  nearly  all  of  them  were  read.  During  the  latter  part 
of  the  session  it  was  found  necessary  to  subdivide  sections,  so  that 
four  meetings,  for  the  reading  of  papers  were  held  at  the  same  time. 
An  abstract  from  the  most  important  of  these  papers  will  be  laid 
before  you  after  the  ofticial  report  of  the  secretary  has  been  received. 
The  seventeenth  annual  meeting  of  the  association  was  characterized 
by  the  harmony  of  its  proceedings,  the  great  variety  of  topics 
presented,  and  the  ability  evinced  in  its  discussions.  Its  complete 
success  was  in  a  great  measure  due  to  facilities  afforded  by  the 
citizens  of  Chicago  and  the  generous  manner  in  which  every  wish  of 
its  members  was  met.  Nothing  more  Avas  needed  to  confirm  the 
general  opinion  as  to  the  benefits  arising  from  these  annual  gather- 
ings. They  accomplish  for  science,  what  conventions  do  for  religious, 
political,  and  commercial  objects,  by  securing  unity  of  purpose, 
concentrated  effort,  and  expeditious  action.  Indeed,  they  do  much 
more  in  dispelling  illusions,  which  are  often  palrued  oft'  as  truth, 
among  those  who  are  only  captivated  by  novelty.  While  discovery 
is  constantly  extending  her  domain,  opening  new  paths  of  progress 
and  erecting  new  beacons,  to  direct  those  who  are  to  follow,  it  is  the 
special  duty  of  advanced  men  to  see  that  no  false  lights  are  shown, 
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■which  would  lead  to  the  propagation  of  unsound  doctrine.  Every 
new  hypothesis  or  induction  should  be  subjected  to  the  keenest 
scrutiny  of  those  who  are  competent  to  pass  upon  its  merits.  A 
scientist,  who  reads  a  paper  before  his  peers,  reaches  at  once  the 
appreciative  audience  he  most  desires.  If  he  describes  new 
experiments,  they,  more  than  all  others,  are  interested  in  the  results ; 
if  he  advances  new  views  they  are  ever  ready  to  question  the 
correctness  of  his  conclusions.  Thus,  it  frequently  happens,  that  the 
discussion  immediately  following  the  reading  of  a  paper,  will  dispose 
of  objections,  and  establish  positions  which  could  not  be  reached  in  a 
long  time  through  the  medium  of  printed  dissertations.  Moreover, 
the  suggestions  often  thrown  out  during  the  free  exchange  of  ideas 
in  a  verbal  debate,  are  of  great  service  in  exciting  that  enthusiasm 
in  the  votary  of  science  which  prompts  him  to  higher  efforts  in  the 
pursuit  of  truth. 

The  beneficial  influence  of  these  scientific  associations  is  not  so 
obvious  here  as  in  Europe,  where  they  are  older  and  more  firmly 
established.  Of  late  the  British  Association  for  the  Advancement  of 
Science  lias  accomplished  much ;  yet  it  will  be  remembered  that,  even 
after  its  formation.  Sir  John  F.  W.  Herschel,  in  a  note  appended  to 
his  able  treatise  "  On  Sound,"  in  the  Encyclopaedia  Metropolitana, 
acknowledged  his  indebtedness  to  foreign  jom-nals  for  a  portion  of 
the  information  he  then  presented,  and  expressed  his  regret  that  so 
little  attention  was  paid  in  his  own  country  to  what  was  being  done 
by  scientific  men  aferoad.  "Here,"  said  he,  "whole  branches  of  conti- 
nental discovery  are  unstudied,  and  indeed  almost  unknown,  even  by 
name.  It  is  in  vain  to  conceal  the  melancholy  truth.  "We  are  fast 
dropping  behind.  In  mathematics,  we  have  long  since  drawn  the 
rein,  and  given  over  a  hopeless  race.  In  chemistry,  the  case  is  not 
much  better."  These  and  other  words  of  regret  and  reproof  then 
written,  doubtless  hastened  the  great  and  favorable  change  which  has 
since  taken  place  in  his  country.  Certain  it  is,  that  the  formation  of 
the  British  association  has  led  to  the  happiest  results ;  for  to-day  it 
may  boast  of  many  distinguished  names  in  almost  every  branch  of 
science. 

If  there  is  any  hindrance  at  present  to  the  progress  of  truth, 
both  here  and  abroad,  it  arises  chiefly  ti-om  the  spirit  of  exclusiveness 
sometimes  evinced  by  those  who  have  devoted  their  lives  to  the  study 
of  physical  laws.  This  should  not  excite  surprise,  because  the  ten- 
dency of  abstract  science  is  essentially  aristocratic.     The  man  who 
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knows,  stands  on  a  lii^lier  plane  than  a  man  who  does  not  know. 
Hence,  the  position  of  the  scientist  is  impregnable;  he  has  riches  and 
power,  of  which  he  cannot  be  robbed ;  shonld  he  find  his  chief  enjoy- 
ment, however,  in  the  reputation  he  has  acquired,  he  may  well  fear 
rivalry.  On  the  other  hand,  if  he  pursues  truth  for  the  love  of  it, 
he  will  welcome  all  who  labor  in  the  same  spirit,  and  extend  to  those 
below  him  a  helping  hand. 

The  study  of  natural  laws  in  the  abstract,  undoubtedly  affords 
pure  enjoyment ;  yet  this  feeling  is  vastly  intensified  by  witnessing 
their  successful  application  for  the  accomplishment  of  new  and 
important  results  in  the  useful  arts.  Such  results  are  often  brought 
about  by  the  artisan,  who,  although  he  may  know  but  few  of  these 
laws,  understands  niost  thoroughly  all  the  conditions,  peculiar  to  his 
art,  under  which  they  can  be  effectually  applied.  Our  great  inventors 
have  not,  generally,  had  the  advantage  of  a  liberal  education.  By 
ingenuity  alone  they  take  the  lead,  and  of  course  counteract,  to  a 
certain  extent,  the  haughtiness  sometimes  engendered  by  learning. 

Scientific  associations  will  be  entirely  successful  when,  they  fully 
recognize  the  fact  that  science,  in  these  modern  times,  has  a  double 
mission.  From  serene  heights  she  beckons  on  the  student  who  longs 
for  clearer  views  of  the  divine  plan  of  the  universe;  yet  often  she 
descends  to  the  humblest  abodes  of  man.  and  watches  while  invention 
weaves  some  new  device.  Thus,  we  find  her  potent  influence  in  those 
improvements  which  lessen  manual  labor,  supply  corporal  wants,  and 
add  to  the  material  resources  of  our  race.  We,  of  the  Polytechnic, 
welcome  her  in  both  ofiices,  as  revealer  of  long  hidden  links  in  the 
endless  chain  of  sequences,  and  as  prompter  to  new  combinations  of 
some  of  these  links,  by  which  the  surplus  powers  of  nature  are  suc- 
cessfully applied  to  ingenious  mechanism,  and  by  which  even  new 
forces  are  generated,  and  made  obedient  to  the  will  of  man. 

Minerals  from  Colorado. 

Dr.  L.  Feuchtwanger  exhibited  some  minerals  from  Colorado,  con- 
taining 603  ounces  of  silver,  and  230  pounds  of  lead  to  the  ton.  The 
cost  of  transporting  a  ton  from  Colorado  to  this  city  is  $150. 

New  Directory  and  Letter  Box. 

Mr.  Coffee  showed  a  directory  and  letter  box  for  large  buildings, 
the  object  of  which  is  to  facilitate  the  delivery  of  letters  to  the  occu- 
pants, and  also  serve  as  a  directory.   The  apparatus  consists  of  a  num- 
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ber  of  Ijoxes  with  the  number  of  every  room  and  the  name  of  each 
occupant,  placed  on  the  outside,  each  box  having  a  lock  and  key.  The 
apparatus  being  placed  at  the  entrance  to  the  building,  the  letter  car- 
rier can  at  once  see  the  box  in  which  to  j^lace  the  letter. 

New  Traveler's  Trunk. 

Mr.  Hudson  exhibited  a  trunk,  the  covering  of  wiiich  was  made  of 
slats  of  hard  Avood,  riveted  transeversely  to  the  pine  wood  of  the  box. 
This  plan  increases  the  strength  of  the  trunk  very  much.  The  usual 
covering  of  leather  hardly  giving  any  strength  at  all.  The  trunk  was 
a  well  finished  specimen  of  the  kind.  It  weighed  about  the  same, 
and  the  cost  is  equal  to  the  leather  trunk.  One  of  tliis  kind  would 
be  thirty -five  dollars. 

Dr.  J.  B.  Rich  remarked  that  canvas  saturated  with  linseed  oil  was 
a  much  better  covering  for  trunks  than  leather,  that  is,  if  the  duck  or 
canvas  is  thoroughly  saturated.  It  is  far  superior  ,to  sole  leather,  as 
it  will  not  stain  witli  grease.  In  iegard  to  the  strength  of  trunks,  he 
had  lately  witnessed  some  experiments  with  them.  He  saw  a  trunk 
having  India  rubber  placed  on  the  corners,  which  was  filled  with 
books,  and  thrown  down  a  distance  of  twenty  feet,  and  yet  it  did  not 
sustain  any  damage.  These  trunks  are  manufactured  by  J.  C.  Gil- 
more. 

Mr.  Newberry  tliought  that  saturating  the  canvas  with  oil  would 
decompose  the  canvas. 

Steel  Plated  Cast  Iron  Axes. 
Dr.  W.  RoM^ell  exhibited  some  cast  iron  axes,  plated  with  steel. 
The  steel  facing  is  struck  up  with  a  die,  and  the  cast  iron,  in  a  mol- 
ten state  poured  on  it ;  a  perfect  union  of  the  steel  and  iron  is  thus 
efi'ected.  The  price  of  the  axes  is  about  half  that  of  cast  steel.  Mr. 
Meigs,  of  East  Berlin,  Conn,,  is  the  inventor.  The  steel  being  laid 
in  the  sand  and  the  cast  iron  poured  on  it,  tliere  is  no  waste  of  the 
steel,  and  a  thorough  weld  of  the  steel  produced. 

Steel  Bridle  Bits. 
Dr.  Rowell  also  showed  some  cast  steel  bits,  made  by  Mr.  B,  T. 
Henry,  of  New  Haven,  Conn.  The  rings  of  the  bits  are  made  of 
steel  wire  and  the  ends  are  melted  toerether  with  the  flame  ffoin^ 
through  perforated  brick,  and  when  at  a  welding  heat  the  ends  are 
squeezed  together,  which  makes  a  perfect  weld,  requiring  no  after 
finishing. 
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New   Oil  Gas  Light. 

Dr.  D.  D.  Parmlee  exhibited  Mr.  Theodore  Clouffh's  oil  iras  Hsrht, 
and  read  the  following  paper  on  that  subject : 

It  is  deemed  necessary,  before  describing  Mr.  Clongh's  invention, 
to  explain,  in  a  short  and  general  manner,  tlie  nature  of  petroleum 
bui-ning  oil,  which  he  employs ;  and,  also,  the  other  products  derived 
from  crude  petroleum,  in  their  relation  to  artificial  illumination  ;  for 
the  reason  that  it  is  common  to  discover  the  want  of  a  proper  under- 
standing of  this  subject  by  those,  who,  in  most  other  respects,  are  of 
acknowledged  talents. 

Crude  petroleum  varies  in  different  localities  in  several  physical 
and  chemical  respects.  In  some  instances  it  is  a  heavy  parafline  oil, 
liolding  paraffins  in  solution  to  an  extent  which  adapts  it  to  purposes 
of  lubrication.  In  other  localities,  more  limpid  oil  is  found,  consist- 
ing of  a  gradation  of  liydrocarbons  varying  from  about  thirty-nine 
degrees  to  ninety-five  degrees  Bai\me.  For  commercial  purj)Oses 
these  products  are  separated  by  distillation  into,  first,  "  gasoline  "  of 
specific  gravity'  seventy  degrees  to  ninety  degrees  Baume ;  secondly, 
"  naphtha "  of  fifty-nine  degrees  to  seventy  degrees ;  thirdly,  oil 
for  burning,  which  will  answer  the  tests  adopted  by  the  United 
States  government,  and  which  is  known  as  the  fire  test. 

The  apparatus  usually  employed  for  testing  oil  is  made  of  metal 
and  glass,  consisting  of  a  cup  holding  about  a  gill,  resting  in  a  water 
bath  which  is  situated  immediately  over  a  spirit  lamp.  The  oil  to  be 
tested  is  put  into  the  cup  and  the  bulb  of  a  standard  thermometer  is 
■immersed  in  it.  The  lamp  is  next  lighted,  and  the  water  bath  gradu- 
ally heated.  At  every  degree  of  the  elevation  of  the  temperature  of 
the  oil  as  indicated  bj'  the  thermometer,  a  lighted  taper  is  rapidly 
passed  over  and  near  the  surface  of  the  oil  in  order  to  learn  precisely 
at  what  degree  any  light  products  which  may  l)e  contained  in  it  are 
volatilized.  This  is  known  by  a  momentary  flame  and  flash  of  light 
over  the  surface  of  the  oil.  The  elevation  of  temperature  is  continued, 
and  the  trials  repeated  until  a  continuous  flame  is  formed.  The 
temperature  at  which  this  occurs  is  the  commercial  fire  test.  The 
law  requires  that  this  burning  shall  not  take  place  at  a  temperature 
less  than  110  degrees  Fahr.  Oil  which  will  stand  this  test  has  been 
decided  to  be  safe  for  general  use  for  illumination,  transportation  and 
storage,  under  the  exercise  of  those  precautions  required  in  handling 
all  combustible  liquids. 

The  test   above  described  when    applied  to  naphtha  at  ordinary 
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temperatures  of  the  atmosphere  ignites  it,  and  a  continuous  flame 
results.  Gasoline  is  even  more  sensitive  than  naphtha,  as  it  ignites 
at  tetnperatares  of  the  coldest  da3's  of  our  winters. 

The  value  of  these  tests  will  be  readily  understood  wlien  it  is 
remembered  that  all  hydrocarbons  in  the  gaseous  form  mixed  with 
atmospheric  air,  in  the  proportion  of  seven  to  twenty  per  cent,  con- 
stitute an  explosive  mixture ;  and  that  the  fire  test  properly 
performed  discovers  tlie  presence  of  light  products  in  the  oil  by  indi' 
eating  the  temperature  at  which  inflammable  products  in  gas  form  are 
expelled.  And  more  importance  will  be  attached  to  it  when  it  is 
considered  tliat  twenty  per  cent  of  the  products  resulting  from  the 
distilla»tion  of  petroleum  are  the  light  products,  which  mix  with  air, 
at  a  temperature  produced  from  solar  or  artificial  heat,  under  nearly 
all  the  circumstances^  attending  the  transportation,  storage  and  use  of 
oil.  These  light  products,  in  consequence  of  their  volatility  and 
hence  danger  in  the  respects  mentioned,  command  a  price  of  only 
about  one-third  that  of  oil  which  will  stand  the  fire  test  adopted  by 
the  government. 

There  is,  therefore,  an  inducement  for  a  questionable  class  of  dealere, 
if  we  may  use  the  mildest  expression,  to  remix  these  cheaper  pro- 
ducts after  they  have  been  separated  by  the  refiner  and  passed  the 
hands  of  tlie  inspector.  It  is  believfed  tliat  this  is  too  generalTj 
jDracticed  by  retailers  ;  and  hence  the  quite  frequent  ocenrrence  of 
accidents,  as  mis-stated  and  supposed,  from  petroleum  burning  oiL 
In  every  such  case,  if  a  proper  investigation  is  instituted,  it  will  be- 
found  that  ignorance,  carelessness  or  fraud  has  been  the  cause. 

Ignorance,  from  the  want  of  a  knowledge  of  the  proper  qualities  of 
a  safe  oil ;  carelessness,  in  not  exercising  that  knowledge  when  pos- 
sessed ;  or  fraud  on  the  part  of  the  dealer,  who  may  have  secured  the 
confidence  of  liis  customer  and  thereby  been  able  to  impose  upon  him;- 
taking  the  risk  of  the  occurrence  of  an  accident  for  a  small  addition 
to  his  profits. 

For  burning  petroleum  oil  there  are  a  great  many  lamps  of 
various  design,  complication  and  value,  all  of  which,  however,  par- 
take, more  or  less,  of  the  character  oi  ArgcmcVs,  the  Annular  French, 
lanij),  ParJiers  or  QnarreVs  Sinuhra,  the  Isu,  Carcel,  the  Solar, 
Young's  Vesta,  pLumforcVs  and  the  Fountain  lamps  of  Keir  and 
ParJ:er,  which  have  been  in  use  for  burning  fat  oils  during  the  last 
fifty  to  eighty  years.  Much  ingenuity  has  been  exercised  in  adapting 
these  lamps  to  the  use  of  petroleum,  and  with  such  success  that  soma 
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of  thcin  are  perfectly  safe  with  proper  oil,  and  could  not  weHl  1)0  dis- 
pensed with  by  the  public. 

The  inconvenience  of  glass  chimney's,  their  liability  to  become 
smoked  and  broken,  have  incited  many  plans  during  the  past  twenty 
years,  to  produce  a  gas  flanie  from  liquid  hydrocarbons,  nearly  all  of 
■which  have  been  based  on  the  use  of  light,  volatile  products  derived 
fi'om  coal  tar,  coal  oil  and  petroleum  distillation,  and  which  are 
known  as  naphtha,  benzole,  benzine,  gasoline,  &c.,  <kc. 

Charles  Blachford  Mansfield  was  the  pioneer  of  this  class,  as  will 
be  seen  by  reference  to  his  patent,  granted  by  Great  Britain  in  18-i7, 
and  numbered  11,9G0,  in  which  he  claims  the  "  passing  of  a  current 
of  gas  or  air  into  a  vessel  in  which  it  shall  become  charged  with  the 
vapor  of  a  spirituous  substance,  such  as  may  confer  on  it  the  property 
of  burning  witli  a  luminous  flame,  at  a  burner  which  may  be  distant 
from  the  reservoir." 

Since  the  date  of  the  above  patent,  many  changes  have  been  con- 
trived by  several  parties  for  the  purpose  of  remedying  the  difficul- 
ties found  in  the  practical  working  of  Mr.  Mansfield's  plans.  But  at 
the  present  time,  no  improvement  is  known  which  renders  the  use  of 
any  of  this  class  of  light  hydrocarbons  nnobjectionable,  and  it  is 
probable  there  never  will  be,  for  the  reason  that  however  volatile  the 
liquid  may  be  which  is  employed  to  saturate  the  air,  recondensatiou 
will  take  place  when  it  is  carried  any  considerable  distance  through 
cool  pipes,  stopping  the  pipes,  producing  irregularity  of  the  flame 
first,  and  finally  stopping  the  pipes  entirely. 

Another  and  important  objection  to  these  plans  is  the  danger  of 
transportation,  handling,  storage,  and  use  of  tliese  highly  volatile 
products,  the  low  cost  of  which  has  led  to  the  concoction  of  various 
recipes  for  making  them  safe  or  non-explosive,  wdiic^i  have  been  quite 
extensively  sold  by  parties  who  are  either  unpardonably  ignorant,  or 
dishonest ;  and  severe  penalties  should  be  imposed  npon  every  person 
engaged  in  such  misrepresentations. 

The  invention  of  Mr.  Theodore  Clough,  of  Dobbs'  Ferry,  New 
York,  for  producing  an  oil  gas  flame  from  petroleum  burning  oil, 
which  will  stand  the  fire  test  of  the  government,  as  previously 
described,  and  which  will  not  ignite  until  a  temperature  of  fifty 
degrees  Fahrenheit  above  that  test  (110  degrees  x  50  degrees)  or  160 
degrees  fire  test,  is  novel  and  simple  in  structure,  furnishing  a  gas 
flame  equal  to  that  from  the  best  coal  gas,  at  one-third  the  cost,  with- 
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out  passing  any  hydrocarbons  tln-ougli  tlie  pipes  to  whicli  the  burners 
are  attaclied,  air  alone  being-  all  that  is  required. 

This  invention  has  been  recently  secured  to  Mr.  Clough  by  three 
patents. 

The  follov^ing  is  a  general  description  of  the  burner : 


a  represents  the  pipe  to  which  the  burner  is  attached;  d  the  receptacle  for  holding  the  oil;  c  the 
valve  through  which  the  oil  is  poured;  /air-pipe;  gg  luhe-B,  containing  each  a  Vi'ick;  p  screw  for 
regulating  the  wicks  ;  n  is  an  ordinary  bat-wing  gas-burner ;  g  represents  the  flame. 

Common  air  is  forced  through  the  pipe  by  means  of  aii}^  of  :tlie 
gasometers  no^v  in  common  use,  at  a  pressure  for  a  full  light  of  about 
one  and  a  half  inches. 

The  volume  of  air  required  to  support  the  flame  is  about  four  cubic 
feet  for  a  flame  equaling  that  of  a  five  feet  gas  burner,  witJi  good 
coal  gas.  The  greatest  diameter  of  the  oil-receptacle  is  four  and  a 
half  inches,  and  its  height  four  inches ;  holding,  when  fully  charged, 
about  a  pint  and  a  half  of  oil,  which  will  furnish  a  full  flame  twelve 
hours,  at  a  cost  of  seven  and  a  half  cents,  the  present  cost  of  oil 
being  forty  cents  per  gallon. 

The  flame  may  be  regulated  with  the  same  facility  as  that  of  coal 
gas,  forming  a  small  light,  or  a  large  spread  of  flame,  as  convenience 
may  require. 

Where  pipes  are  in  dwellings  or  factories,  the  only  expense  for 
introducing  Mr.  Clough's  invention,  is  simply  that  of  the  burners. 

In  factories  where  difficulty  has  been  experienced  in  manufacturing 
a  regular  supply  of  gas,  the  burner  has  simply  to  be  attached  to  the 
pipes,  air  pumped  into  the  gasometer,  and  no  disappointment  will 
occur  from  a  failure  to  obtain  a  fine  gas-light. 

The  chairman  presented  the  foil-owing  notes  on  science : 
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The   ArrROAcn  of   Sirius. 

Mr.  Ilnggins  lias  made  a  subtle  application  of  spectroscopic 
analysis,  by  which  lie  determines  whether  a  celestial  body  is  approach- 
ing or  receding  in  consequence  of  a  change  in  the  refrangil)ilitics  of 
light  produced  by  a  modification  of  the  ethereal  waves.  lie  announces 
as  one  of  the  remarkable  results  of  his  investigations  that  the  bright 
fixed  star  Sirius  is  approaching  the  solar  system  at  the  rate  of  twenty- 
nine  and  a  half  miles  per  second. 

PERTrRBATIONS    OF    OUR    PlANET. 

That  class  of  perturbations  known  as  "  secular,"  have  been  pro- 
foundly investigated  by  John  L.  Stockwell,  who,  in  the  July  number 
of  The  American  Journal  of  Science  and  Arts,  under  the  title  of 
"  The  Secular  Variations  of  the  Elements  of  the  Earth's  Orbit,"  has 
given  the  results  of  his  computations  showing  the  eccentricity  of  the 
earth's  orbit  during  a  million  of  years  ;  and  this  is  but  a  continuation 
of  calculations,  previously  published  by  him,  extending  over  the 
preceding  million  of  years  ;  so  that  his  tables  and  charts  now  include 
more  than '2,000,000  of  years.  The  materials  used  in  the  preparation 
of  the  formulas  on  which  the  tables  are  based  are  the  same  as  those 
used  i'U  the  construction  of  the  Arnerican  Ephemeris  and  Nautical 
Ahnanctc  with  the  exception  of  the  mass  of  the  earth  which  has  been 
increased  1-351132.  Mr.  Stockwell  has  determined  anew  tke  secular 
variations  of  the  elements  of  the  orbits  of  the  eight  principal  planets, 
and  the  constants  obtained  differ  somewhat  from  those  obtained  by 
Le  Verrier,  who  made  his  investigation  before  the  discovery  of 
neptune  and  the  correction  of  values  relating  to  the  masses  and 
elements  of  other  planets.  From  Le  Yerrier's  formula  croll,  some 
years  ago,  made  and  published  a  similar  computation  to  that  of 
StockwelFs,  but  it  was  much  smaller,  and  was  based  on  much  longer 
intervals,  namely,  50,000  years.  By  using  intervals  of  10,000  yeai's, 
Stockwell  is  enabled  to  show  many  maxima  and  minima,  which  it  is 
evident  would  escape  notice  if  the  chart  was  curved  by  eveiy  fifth 
ordinate.  The  new  chart  indicates  a  curious  relation,  not  so  easily 
discovered  by  exainining  the  figures  of  the  table^,  and  that  is,  that 
the  points  of  maxima  and  minima  are  approximately  repeated  at 
intervals  of  1,4-50,000  years.  In  conclusion,  the  author  expresses 
a  hope,  which  we  are  happy  to  change  to  a  positive  assertion  ; 
we  are  confident  his  results  will  be  found  of  great  service  in  tlie 
discussion  of  those  problems  of  terrestrial  physics  in  which  solar 
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influence  (wlietlier  heat,  light  or  gravitation),  acts  as  a  controlling 
agent. 

The  Chicago  River  Tunnel. 

This  river  suhway  is  intended  to  prevent  the  interruption  of  land 
travel  which  is  now  caused  by  the  passage  of  vessels.  The  whole 
shipping  of  Chicago  is  harbored  in  a  narrow  river,  and  a  single  vessel 
passing  from  the  upper  to  the  lower  end  of  the  harbor  recpiires  the 
opening  of  the  draws  in  fifteen  different  bridges.  Nearly  all  vessels 
must  pass  through  the  first  or  lower  bridge,  consequently  the  inter- 
ruption is  greatest  in  the  most  busy  part  of  tl^e  city.  Acting  on  the 
suggestion  of  E.  S.  Cheeseborough,  the  city  authorities  decided  to 
construct  a  crossing  under  the  river,  which  was  commenced  in  1866, 
and  is  now  rapidly  pushed  forward.  It  will  connect  East  and  West 
"Washington  street,  and  extend  a  distance  of  1,605  feet,  only  200  feet 
of  wliich  is  directly  under  the  river.  The  western  approach  is  773 
feet  long,  with  a  descent  of  one  foot  in  eighteen  and  a  half  feet ;  the 
eastern  is  622  feet,  with  a  grade  of  one  in  twelve.  The  river  portion 
of  the  tunnel  is  divided  into  two  arches,  and  under  each  is  a  carriage 
way,  eleven  feet  wide.  The  intermediate  wall  is  tM^o  feet  thick,  and 
contains  eleven  openings.  Tlie  side  walls  are  five  feet  thick,  consist- 
ing of  one  foot  of  concrete  backing,  two  feet  eight  inches  of  stone,  and 
one  foot  four  inches  of  brick  lining.  All  arches  are  built  with  inverts 
one  foot  eight  inches  thick,  bedded  upon  two  feet  of  concrete.  The 
top  of  the  structure  is  fourteen  feet  four  inches  below  the  mean  lake 
level,  and  three  feet  below  the  restored  bed  of  the  river.  An  inter- 
mediate wall  separates  the  sidewalks  from  the  roadway,  and  in 
recesses  at  short  distances,  lamps  will  be  placed  to  light  both.  In  the 
approaches  to  the  tunnel  proper  the  two  arches  are  merged  into  one, 
nineteen  feet  six  inches  wide,  by  fifteen  feet  nine  inches  higli,  the 
sidewalk  being  in  a  separate  tunnel.  For  the  purpose  of  drainage  at 
the  lowest  point  of  the  tunnel,  in  the  center  of  the  river,  a  sump  is 
formed  communicating  witjii  another  sump  outside  of  the  tunnel,  and 
just  within  the  river  quay,  from  which  the  drainage  is  pumped  into 
a  high  level  sewer.  Should  this  tunnel  prove  a  success,  similar 
structures  will  be  made  to  connect  all  the  main  streets  leading  to 
the  river. 

Chemical  Changes. 
M.  A.  Yernon  Harcourt,  of  London,  closes  a  paper  "  On  the  rate 
at  which  chemical  actions  take  place,"  with  the  following  propositions 
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whicli  embody  tlie  principal  conclusions  to  wliicli  an  examination  of 
tlie  cited  cases  of  gradual  chemical  change  has  led  :  1.  Tlie  rate  at 
which,  a  chemical  change  proceeds  is  constant  under  constant  con- 
ditions, and  is  independent  of  the  time  that  lias  elapsed  since  the 
change  commenced.  2.  When  any  substance  is  undergoing  a  chemical 
change,  of  which  no  condition  varies,  excepting  the  diminiition  of  the 
changing  substance,  the  amount  of  change  occurring  at  any  moment 
is  directly  proportional  to  the  quantity  of  the  substance.  3.  When 
two  or  more  substances  act  one  upon  another,  the  amount  of  action 
at  any  moment  is  directly  proportioned  to  the  quantity  of  each  of  the 
substances,  tt.  When  the  rate  of  any  chemical  change  is  affected  by 
the  presence  of  a  substance,  which  itself  takes  no  part  in  the  change, 
the  acceleration  or  retardation  produced  is  directly  proportional  to 
the  quantity  of  the  substance.  5.  The  relation  between  the  rate 
of  a  chemical  change  occurring  in  a  solution,  and  the  temperature  of 
the  solution  is  such  that  for  every  additional  degree  the  number 
expressing  the  rate  is  to  be  multiplied  by  a  constant  quantity. 

Ckystallization'  of  Sulwiue. 
M.  Schutzenbei'ger  has  proved,  by  experiment,  that  pure  melted 
sulphur  may  be  crystallized,  a  little  below  212  degrees  Fahr.,  in  octa- 
hedra  of  the  fourth  system,  without  the  aid  of  any  solvent. 

Xew  Device  for  Manufactuking  Suli'iiueic  Acid. 

The  apparatus,  invented  by  Mr.  Lardani,  consists  of  a  furnace  for 
burning  sulphur  and  forming  sulphurous  acid,  a  washer  or  scrubber, 
a  refrigerator,  a  reacting  vessel,  and  a  regenerator  for  nitric  acid. 
The  warm  sulphurous  acid  gas,  made  by  l)urning  sulphur  and  forced 
out  of  the  furnace  by  a  current  of  air,  which  furnishes  oxygen,  enters 
the  scru])l)er  and  is  freed  from  volatilized  sulphur,  and  especially  arse- 
nious  acid  when  arsenical  pyrites  is  used,  as  tlie  source  of  sulphur. 
After  passing  through  the  refrigerator  it  enters  the  reacting  vessel, 
composed  of  two  parts,  the  lower  containing  nitric  acid,  and  the  upper 
pumice  stone,  resting  on  plates  of  lead  or  aluminum,  pierced  witli 
holes.  The  gas  passes  through  the  nitric  acid,  and  after  receiving 
■  another  equivalent  of  oxygen  it  sinks,  in  the  form  of  snlphuric  acid, 
to  the  bottom,  while  the  hyponitric  escapes  throngli  the  pumice  stone, 
and,  traversing  the  upper  part  of  tlic  apparatus,  enters  the  regenera- 
tor, where,  meeting  with  an  excess  of  nitrogen,  it  is  transformed  into 
nitric  acid,  and  ready  to  be  used  again  in  oxidizing  sulphurous  acid. 
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The  comparatire  economy  of  this  process  we  are  iiiialjle  to  give,  but 
any  plan  for.  cheapening  the  production  of  the  most  important  mine- 
ral aeicl  will  excite  great  interest  among  manufacturing  chemists. 

Test  foe  I^aputualine. 
Yohl  states  that  when  naphthaline  is  treated  with  concentrated 
nitric  acid,  and  the  mixture  is  diluted  with  water,  a  precipitate  is 
produced,  which  after  being  washed  first  with  water  anJd  then  with 
diluted  alcohol  (three-fourths  water),  may  be  placed  in  a  watch-glass 
with  a  few  drops  of  a  solution  of  hydrate  of  potassium  and  pf 
sulphide  of  potassium  and  evaporated  to  dryness  on  a  water  bath. 
On  moistening  the  residue  with  alcohol,  a  magnificent  red  violet 
color  is  immediately  developed. 

Measukixg  Telescope. 
The  ordnance  select  committee  of  the  war  department  of  Great 
Britain  have  approved  of  the  telescope  patented  by  Messrs.  Elliot 
Brothers,  London,  which  enables  the  distance  of  either  infaatry  or 
cavalry  to  be  computed  'instantaneously.  The  distance  is  obtained 
by  means  of  two  wires  moved  by  a  disc,  on  which  are  divisions 
showing  the  remoteness  of  the  object,  which  is  in  ratio  to  th6  prox- 
imity of  the  two  v\'ires  between  which  it  is  seen.  The  motion  of  the 
wires  is  produced  by  a  double  eccentric  mo^■iug  round  the  smaller 
tube  of  the  telescope. 

Cerium. 

The  late  Dr.  Charles  AYolf,  of  Cincinnati,  Ohio,  wliile  in  the 
laboratory  of  Buusen  in  Heidelburg,  Germany,  made  an  elaborate 
investigation  on  the  equivalent  of  cerium.  The  papers  containing 
an  account  of  his  experiments  and  calculations  have  been  translated 
for  The  Arnerican  Journal  of  Science  and  Arts  by  Mr.  F.  A.  Genth, 
of  Philadelphia.  The  result  of  the  investigation  is  the  number 
45.604  (estimating  oxygen  at  eight)  as  the  equivalent  of  the  purest 
cerium. 

Obseevatio:?^  of  IS^ebula. 

Father  Socehi,  of  Home,  in  a  communication  to  the  Royal  Astro- 
nomical Society,  London,  "On  tlic  great  nebula  of  Orion,"'  states 
that  the  nebula  is  seen  nmch  better  in  moonlight  than  on  dark  nights. 
This  surprising  effect  ho  accounted  for  upon  the  optical  principle,, 
that  the  diiierence  of  two  lights  is  more  easily'  appreciated  wlien  they 
are  "weak  than  when  they  are  strong. 
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Celestial  Observations  in  the  Southern  Hemisphere, 
The  expedition  sent  out  from  England  under  Lieutenant  Jolm 
Herschel  to  observe,  in  Asia,  the  great  eclipse  on  the  17th  of  August 
next,  have  already  done  useful  work.  "With  a  spectroscope  furnished 
by  the  Royal  Society,  six  nebula  have  been  examined.  The  great 
nebula  in  Arago  presents  a  spectrum  of  bright  lines,  like  those 
exhibited  by  the  great  nebula  of  Orion,  and  is  thus  proved  to  be  in 
the  gaseous  state. 

Transformation  of  Organic  Bodies  into  Hydro-Carbons. 

Prof  Berthelot,  of  the  College  of  France,  has  described  a  simple 
process  by  which  hydrogen  may  be  substituted  for  all  other  elements 
found  in  combination  with  carbon  in  organic  bodies.  The  reagent 
used  by  him  is  an  aqueous  solution  of  hyJriodic  acid  of  density  two. 
The  quantity  of  acid  employed,  always  in  excess,  is  greater  in  pro- 
portion as  the  organic  substance  to  be  decomposed  is  deficient  in 
hydrogen.  Both  are  heated  in  a  sealed  tube  to  527  degrees  Fahren- 
heit fur  ten  hours.  A  series  of  changes  take  place,  which  result  in 
transferring  the  hydrogen  in  the  acid  to  the  carbon  and  forming 
compounds  generally  homologous  with  marsh  gas,  or  hydride  of 
ethyl.  Alcohols,  ethers,  aldehydes,  acids,  aromatic  carburets,  alka- 
loids, complex  nitrogenized  bodies,  when  heated,  are  broken  up  by 
the  superior  saturating  power  of  hydrogen,  which,  under  these  con- 
ditions, displaces  the  strongest  electro-negative  elements. 

Brorsen's   Comet. 

This  comet,  discovered  in  1846,  was  missed  at  the  perhelion  pas- 
sage in  1851.  It  was  seen  in  1857;  again  missed  in  1S62,  and  redis- 
covered in  April,  1868.  It  must  not  be  confounded  Avith  anotlier 
bearing  the  same  name  and  revolving  in  a  more  extended  orbit. 
The  comet  just  discovered  has  been  subjected  to  spectroscopic  analy- 
sis by  Mr.  Iluggins,  of  London.  The  spectrum  consists  of  three 
bright  bands,  resembling  those  seen  in  the  spectrum  of  Donati's 
comet.  Their  length  proves  that  they  are  not  due  to  the  nucleus  of 
the  comet  alone,  but  are  partly  the  result  of  the  light  of  the  coma. 
It  appears  that  the  nucleus,  and  nearl}-  the  whole  of  the  coma  of  this 
«omet  are  self-luminous. 

New  Process  for  Making  Steel. 

An  invention  explained  at  a  recent  conversazione  of  the  Insti- 
lution   of  Civil   Engineers,   London,   consists  in  grinding  pig  iron 
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to  powder,  by  a  very  rapidly  revolvinp;  cutter.  The  great  lieat 
generated  sets  tlie  particles  of  metal  on  lire,  and  after  scintillating, 
they  fall  down  in  a  reddish  brown  dust,  which  is  gathered,  placed  in 
a  crncible,  and  melted.  .When  cooled  this  melted  dust  is  found  to  be 
ingots  of  very  good  steel.  It  is  claimed  that  the  carbon  is  all  bnrned 
out,  which  is,  probably,  true ;  but  the  act  of  burning  has  produced 
an  oxyd  of  iron,  in  other  words,  reduced  the  iron  again  to  ore.  If 
the  process  is  modified  so  as  to  produce  good  steel,  still  it  must  be 
far  more  expensive  than  that  of  Bessemer,  or  the  ordinary  mode  of 
makino;  steel  from  wrouo^ht  iron. 

The   Microscope. 

A  correspondent  of  The  American  Naturalist  thus  explains  the 
terms  by  which  the  power  of  the  microscope  is  designated  :  "English 
and  ximerican  opticians  name  their  objectives  (i.  e.,  the  lens  or  lenses 
placed  next  to  the  object,  that  next  to  the  eye  being  the  eye-piece) 
from  their  magnitying  power ;  thus  a  one-fourth  inch  objective  has 
the  same  power  as  a  simple  lens  of  one-quarter  inch  focus.  Conti- 
nental European  makers  generally  distinguish  their  instruments  by 
numbers,  the  highest  number  indicating  the  highest  power ;  but  as 
each  maker  has  his  own  system,  the  actual  power  of  the  instrument 
must  be  ascertained  by  trial.  Instruments  also  diifer  from  their 
names,  and  they  cannot  generally  be  depended  on.  The  theoretical 
power  of  the  microscope  is  measured  from  an  arbitrary  standard  o  f 
ten  inches  ;  thus,  one  inch  is  said  to  magnify  ten  diameters,  a  quarter 
inch  forty  diameters.  If  the  standard  is  taken  at  five  inches,  as  it  is 
by  some,  then  the  '  power '  is  one-half  as  much.  The  power  of  the 
microscope  is  that  of  the  objective  multiplied  by  that  of  the  eye- 
piece ;  if  the  objective  magnifies  ten  diameters,  and  the  eye-piece  ten, 
the  result  is  100  diameters.  Angular  aperture  is  the  angle  in  the 
surface  of  the  front  lens,  at  which  light  will  enter  the  objective ;  the 
greater  the  angular  aperture,  the  more  light,  and  usually  the  greater 
the  resoh'ing  power.  An  amplifier  is  an  achromatic  combination 
inserted  in  the  compound  body  of  the  instrument  to  increase  the 
power  of  the  objective  and  eye-piece.  Immersion  lenses  have  lately 
attracted  great  attention,  though  they  were  made  by  Amici  many 
years  since.  The  objective  is  immersed  in  water ;  that  is,  there  is  a  film 
of  water  between  the  front  of  the  objective  and  the  object,  on  the 
thin  glass  covering  it.  The  efiect  is  a  great  increase  of  light  and 
better  definition." 
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Testing  the  Power  of  Mickoscopes  with  Nobert's  Test  Plate. 
The  lines  ruled  on  glass  to  a  known  scale  by  F,  A.  Nobert  of  Barth, 
Prussia,  for  the  pui'pose  of  testing  the  resolving  power  of  the  micro- 
scope, are  of  snch  exceeding  fineness  in  the  most  minnte  divisions  of 
space,  that  the  maker  has  asserted  it  was  impossible  that  they  could 
ever  be  seen,  and  until  recently  all  trials  have  seemed  to  confirm  the 
assertion.  The  ls"obert  test  is  a  collection  of  parallel  lines,  ruled  on 
glass  and  arranged  in  groups  or  bands  of  gradually  increasing  fine- 
ness. The  first  group  generally  contains  lines  one-thousandth  of  a 
Paris  line  apart — a  Paris  line  being  .088815  of  an  English  inch.  The 
number  of  groups  are  not  the  same  on  all  plates,  and  are  not  all 
drawn  to  the  same  scale.  Thirt}^  groups  or  bands  are  sometimes 
placed  on  the  same  plate,  and  occupy  altogether  less  than  one-fiftieth 
of  an  inch.  Mr.  Charles  Stodder,  in  oonnection  with  Mr.  R,  0. 
Greenleaf,  of  Boston,  recenth^  attempted  to  resolve  the  Imes  on  'a 
Nobert  test,  containing  nineteen  bands,  the  first  being  ruled  to  one- 
thousandth  of  a  Paris  line,  and  each  band  increasing  by  500,  so  that 
tlie  nineteenth  is  one-ten-thousandth  of  a  Paris  line.  With  a  Tolles 
one-sixtli  innnersion  objective,  angular  aperture  170  degrees  B.,  eye- 
piece power  550,  they  both  saw  the  nineteenth  band  satisfiictorily, 
and  were  probably  the  first  to  see  112,000  lines  to  the  inch  ;  thus 
asserting  the  visibility  of  such  lines,  contrary  to  tlie  theory  of  some 
physicists.  Dr.  J.  J.  Woodward  of  Washington  lately  resolved  the 
seventeenth  band  on  a  plate  of  nineteen  bands  with  a  Powell  and 
Leland's  one-twenty-fifth  ar.d  one-sixteenth  objectives,  a  Hartnack 
innnersion,  No.  11,  and  a  AVales  one-eightli,  with  amplifier.  U]>  to 
the  time  of  this  observation  Dr.  Woodward  had  resolved  finer  lines 
than  any  other  observer  had  seen.  More  recently,  however,  Dr.  Bar- 
nard, President  of  Columbia  College,  has  experimented  with  the 
objectives  of  Spencer,  Tolles,  Wales,  Nachet,  and  Hartnack.  Remark- 
able results  M'ere  obtained  with  a  Wales  one-fourth,  but  it  does  not 
appear  that  he  used  any  stronger  power  made  by  this  rising  optician. 
Dr.  Barnard  has  satisfactorily  seen  the  lines  of  the  nineteenth  band 
with  a  JSpencer  one-twelfth  and  a  Tolles  one-sixth,  hotJi  dry  ohjcctives. 
This  achievement  is  fairly  beyond  any  point  yet  reached  in  Europe 
or  America.  These  experiments  with  low  powers  prove  that  in  suc- 
cessfully resolviiig  fine  lines,  less  de])ends  on  the  magnifying  poM-er 
of  the  ol)jective  tlian  on  that  defining  power  which  results  from  the 
skill  of  the  maker.  It  is  certainly  gratitying  to  know  tliat  the  makers 
of  the  best  microscopes,  iSpeucer,  ToUe.s,  and  Wales,  reside  in  this 
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country,  and  tliat  many  amateur  microscopists  vrlio,  until  lately, 
j)rided  themselves  upon  the  possession  of  European  microscopes,  have, 
in  order  to  see  the  most  minute  revelations  lately  made,  been  obliged 
to  substitute  objectives  made  in  America. 

Yaiueties  of  Cokstelx'tive  Material. 
Professor  Ansted,  F.  E.  S.,  in  a  papei-  read  before  the  Royal  Insti- 
tute of  British  Architects,  '••  on  the  Relations  of  Geology  to  Archi- 
tecture," has  presented  many  points  of  practical  bearing.  After 
speaking  of  the  origin  of  all  rocks  yielding  constructive  material, 
which  may  be  grouped  under  three  distinct  heads,  as  acpieous,  igne- 
ous, or  metamorphic,  he  said  the  mineral  composition  of  rocks  is  in 
some  cases  very  simple  and  evident ;  in  other  cases  moderaiely  com- 
plicated, but  easily  recognized ;  in  others,  again,  so  complex  as  to 
need  long  experience  or  chemical  analysis  to  determine  its  nature. 
As  the  enduring  power  of  stone,  when  exposed  to  certain  influences, 
depends,  in  some  measure,  on  mineral  composition,  this  subject  is 
one  to  which  the  architect  should  direct  attention.  A  large  propor- 
tion of  the  building  material  in  common  use  is  limestone,  more  or 
less  pure,  and  the  rest  is  chiefly  sandstone.  In  the  former  case  car- 
bonate of  lime,  and  in  the  latter  silica  is  the  chief  ingredient.  Clays 
mialtered  are  only  used  when  manufactured  into  bricks,  and  the  sul- 
phates of  lime  (gypsum  and  alabaster)  are  chiefly  adapted  for  internal 
use  or  small  ornaments.  The  granites  and  porphyries  are  limited  to  spe- 
cial uses,  owing  to  their  extreme  hardness.  The  varieties  of  marljle  may 
be  regarded  as  varieties  of  limestone.  Slates  and  slabs,  very  useful  in 
architecture,  and  forming  a  special  class  of  rocks  due  to  metamorphic 
action,  are  derived  from  clay.  Limestones  are  simple  carbonates  of  lime, 
mixed  carbonates  of  lime  and  magnesia  (serpentines),or  sidphates  of  lime. 
According  to  their  texture,  to  the  cementiiig  medium  in  the  case  of 
the  bedded  limestones,  and  in  others  to  the  extent  of  crystalline  action 
or  metamorphosis  they  have  undergone,  they  ar.e  available  for  special 
purposes.  They  owe  their  color  to  metallic  oxyds.  When  semi- 
crystallized,  and  having  a  grain  too  flne  to  be  recognized,  they  are 
niarbles  of  the  common  kind,  gypsum,  or  serpentine,  according  to 
their  chemical  composition ;  when  perfectly  crystallized,  they  are  statu- 
ary marbles  or  alabaster ;  when  the  grain  can  be  recognized,  they  are 
freestones ;  when  the  grain  of  the  stone  is  mixed  with  fragnients  of 
shell,  they  are  rag  stones,  or  shell  of  limestones ;  when  the  grain  is 
formed  of  a  multitude  of  round  concentric  particles,  like  the  roe  of 
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a  fisli,  they  are  roe  stone  or  oolites ;  when  the  stone  is  compact,  the 
stratification  is  evident,  and  the  stones  split  readily,  they  are  flags. 
To  all  these  varieties  local  names  are  attaclied  in  dift'erent  districts. 
The  limestones  in  common  nse  in  England  for  architectural  purposes 
are  of  several  distinct  kinds,  the  Portland  stones,  Bath  stones  and 
many  others  belonging  to  the  oolites,  semi-marbles  of  very  compact 
grain,  derived  chiefly  from  rocks  of  the  carboniferons  system,  the 
mixed  carbonates  of  lime  and  magnesia  almost  entirely  from  the 
Permian  rocks  on  the  borders  of  Derbyshire,  Nottinghampshire  and 
Yorkshire,  as  magnesian  limestone,  and  some  hard  varieties  of  chalk. 
Elsewhere,    especially  in  the  south  of    Enrope,  the   cretaceous  and 
tertiary  limestones  are  developed  into  admirable  freestones  of  exqui- 
site   color,    very    compact    and    almost    non-absorbent.      In    Italy 
especially,    are   found    the   limestones    properly    called    calcareous 
tufa    (not    to   be   confounded    with   volcanic    tufa),    derived    from 
the  exposure  of  waters  containing  a  large  quantity  of  carbonate  of 
lime.    On  evaporation  of  the  water  the  carbonate  of  lime  is  deposited 
in  a  form  more  or  less  compact  according  to  the  material  on  which  it 
is  thrown  down,  and  the  slowness  of  the  deposit.     Some  very  useful 
building  materials  are  thus  obtained,  but  they  are  limited  to  those 
localities  where  very  large  quantities  of  mineral  waters  run  over  the 
surface.     In  limestone  caverns,  and  in  veins  in  limestone  rocks,  the 
irregular  drooping  pendants  or  stalactites,  the  floor  called  stalagnite, 
and  the  lining  walls  of  the  veins  are  formed  in  the  same  way,  but  the 
floor  is  very  compact  and  may  be  used  as  marble.    Oriental  alabaster 
is  of  this  kind,  and  it  is  very  abundant  in  Egypt.     The  magnesian 
limestone,  generality  more  crystalline  than  the  oolites  are,  in  propor- 
tion to  their  crystalline  state,  valuable  building  materials.    They  are 
heavy  and  hard  but  work  well.    Tlie  great  objection  to  their  use  arises 
from  the  extreme  irreguhirity  of  their  composition  and  texture  in  the 
quarry.     Sandstones  are  more  simple  in  their  composition  than  lime- 
stones, as  they  vary  only  in  the  grain,  or  magnitude  of  particles  of 
which  thev  are  composed,  in  the  nature  of  the   cementing  medium, 
and  in  the  extent  to  which  they  contain  foreign  impurities.     There 
are  no  crystalline  sandstones  adapted  for  aroliitectural  purposes,  and 
the  metamorphosed  sandstones  are  too  hard  to  be  treated  as  freestones. 
The  color  of  sandstones  is  due  chiefly  to  the  oxyd  of  iron,  which 
renders  them  red  or  yellow,  according  to  circumstances.    The  material 
of  all  sandstones  is  silica.    Clays  will  not  now  be  considered  in  detail. 
They  can  only  be  used  for  constructive  purposes  when  manufactured 
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into  bricks.  They  are  all  silicates  of  alumina,  varying  in  quality 
according  to  their  mineral  composition,  but  the  quantity  of  alumina 
necessary  to  form  a  sound  brick  is  exceedingly  small,  and  the  useful 
proportions  are  almost  indefinite.  Gypsum  and  alahaster  are  pure 
crystalline  sulphates  of  lime,  in  somewhat  dift'erent  mechanical 
conditions.  They  are  neither  of  them  in  the  state  in  which  the 
stone  is  originally  deposited.  They  are  found  sometimes  in  veins 
and  sometimes  in  bands -or  nodules  of  large  size.  Among  the  very 
useful  materials  in  the  countries  where  it  is  abundant,  should  be 
mentioned  soapstones  (silicates  of  magnesia),  which,  in  their  quality 
of  resisting  fire,  are  excelled  by  none.  America  yields  them  very 
largely,  and  at  a  moderate  cost.  They  are  found  in  Cornwall,  but 
large  blocks  for  building  cannot  be  obtained  of  uniform  quality,  and 
in  sufficient  quantity  to  be  used  extensively.  The  gritstones  of  the 
carboniferous  system  are  the  best  stones  that  can  be  used  for  fire-proof 
buildings.  Gt'anites  of  all  kinds  belong  to  the  class  of  m(?taphoric 
rocks.  They  were  certainly  not  deposited  as  they  now  are,  nor  were 
they  brought  to  tlieir  present  condition  by  any  action  of  mere  heat. 
Originally,  perhaps,  of  mechanical  origin,  they  have  been  rendered 
crystalline  by  long-continued  chemical  action,  assisted  by  intense 
heat  and  enormous  pressure,  while  in  the  interior  of  the  earth.  In 
this  way  have  been  produced  not  only  the  peculiar  state  of  the  mass 
of  the  rock,  but  the  fissures,  and  their  varied  contents,  the  veins  of 
metalliferous,  and  other  matter  that  penetrate  them,  and  all  the 
changes  they  induce  in  other  rocks  adjacent.  Rocks  of  this  kind  are 
double  silicates.  Slates.,  once  thought. to  be  crystalline  rocks,  have 
been  produced  from  clay  by  mechanical  pressure.  Tlie  fissile  cliai-ac- 
ter  can  be  given  to  wax,  or  to  any  other  substance  whose  particles  are 
minute,  and  all  the  varieties  of  color  and  texture,  all  degrees  of  fissile 
nature,  all  the  peculiarities  of  hardness  and  resistance  may  be 
distinctly  traced  to  the  mechanical  cause  of  the  .phenomenon.  It 
requires  however  a  careful  examination  of  slates  in  the  quarry,  and 
some  habit  of  examining  slate  quarries,  to  aj)preciate  the  fact  that 
tliey  are  so  nearly  allied  to  clay  pits,  and  that  so  narrow  a  line 
separates  materials  apparently  so  very  different.  Nothing  will  be 
_  said  here  of  shales,  which  are  transition  rocks  between  clay  and  slate, 
of  the  limestone  flags,  such  as  Stonefield  slate,  nor  of  such  paving 
stone  as  the  Yorkshire  flags.  These  hardly  belong  to  architecture 
though  occasionally  used  in  construction.  Tliey  are  of  a  different 
material,  yet  are  formed  in  the  manner  of  slates. 
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Earthquakes  in  tite  S.vxD^vicn  Islands. 

Tlie  following  account  of  tlie  late  earthquake  at  tlie  Sandwich 
Islands  is  from  the  Pacific  Commercial  Advertiser,  of  IIonLtlulu, 
edited  and  published  by  Dr.  "William  Hill ebrand,  who,  in  connection 
with  Mr.  A.  Fornander,  late  editor  of  the  Polynesian,  made  the 
observations  here  given.  • 

TVe  left  Ivealakeakua  bay  on  the  morning  of  the  9th  of  April,  and 
after  a  slow,  tedious  ride  of  twenty-seven  miles  over  lava  clinkers, 
reached  Kapua  towards  night,  where  we  slept  in  a  thatch  house,  built 
by  Mr.  Charles  N.  Spencer  as  an  accommodation  house,  it  being  just 
half  way  between  the  bay  and  Waiohinu,  and  distant  from  the  lava 
flow  about  thirteen  miles.  During  the  night  we  could  hear  the  dis- 
tant noise  of  the  eruption,  a  peculiar  rumbling  so  different  from  the 
roar  of  the  sea  or  any  otlier  noise,  that  to  wake  up  in  the  night  and 
listen  to  its  unaccountable  utterances  tended  to  create  fear  with  those 
who  for  tlie  first  time  heard  it.  In  the  morning  several  of  the  pjirty 
decided  to  turn  back  to  Ivealakeakua,  and  returned  without  seeing 
the  grand  sight  before  us.  The  others,  seven  in  number,  not  count- 
ing native  attendants,  mounted  horses  and  proceeded  on  to  the  flow. 

As  we  approached  it  the  rumbling  noise  became  more  and  more 
distinct,  and  the  evidences  of  approach  to  some  great  disturbance  of 
nature  more  frequent.  The  ground  was  covei'ed  with  what  appeared 
to  be  cinders,  but  on  examining  them  we  found  they  were  fragments 
of  pumice  stone  which  had  been  carried  by  the  wind  a  distance  of 
over  ten  miles.  Mixed  with  these  cinders  was  Pele's  hair,  which  we 
found  floating  in  the  air,  and  when  it  was  thick  we  had  to  hold  our 
handkerchiefs  to  our  nostrils  to  prevent  inhaling  it.  Our  clothes  were 
frequently  covered  with  it.  On  reaching  an  eminence  five  miles  from 
the  stream,  we  found  a  group  of  forty  or  fifty  natives,  who  were 
waiting  to  cross  over  to  Kau,  and  had  been  here  several. days.  From 
this  point  dense  clouds  of  smoke  could  be  seen  rising  all  along  the 
course  of  the  lava  stream,  from  the  mountain  side  to  the  sea. 

We  hurried  on  and  reached  the  flow  shortly  after  noon,  where, 
from  a  ridge  to  the  west  of  it,  the  whole  scene  opened  before 
us.  Between  ik  and  the  crater  Avas  a  valley  500  yards  wide  and 
ten  miles  long,  which  had  recently  been  overflowed  throughout* its 
entire  width  and  length  from  the  mountain  to  the  sea,  where  it 
widened  to  two  or  three  miles.  The  lava  was  of  the  smooth  jpaJwehoe 
variety,  from  ten  to  twenty  feet  deep,  and  partially  cooled  over, 
though  flames,  smoke  and  gas  escaped  from  numerous  crevices.     We 
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stood  on  it,  tlioiigli  it  was  hot  enougli  to  burn  the  solea  of  our  shoes. 
This  lava  stream  originated  some  ten  miles  up  the  mountain,  and 
came  down  early  on  the  morning  of  the  7th.  It  had  ceased  flowing, 
the  eruption  haviiig  opened  a  vent  lower  down  and  further  soutli. 
Bevond  this  vallev,  aljout  a  quarter  of  a  mile  distant,  was  the  pali  of 
Mamalu,  a  steep  precipice,  which  runs  from  the  mountain  to  the 
south  point  of  Hawaii,  and  forms  tlie  west  boundary  of  the  table  land 
of  Kahuku,  a  beautiful  level  plateau,  coVered  with  tall  grass,  afford- 
ing excellent  pasturage  for  herds  of  cattle,  horses,  sheep  and  goats. 
About  a  mile  above  the  road  were  the  farm  houses  of  Captain  Robert 
Brown,  who  lived  there  with  his  family.  Xear  by  were  the  dairy 
establishment  of  C.  i^.  Spencer  and  other  dwellings.  This  plateau 
was  several  miles  in  extent,  running  as  far  as  Waiohinu  and  sloping 
gently  off  to  the  sea,  and  dotted  with  hillocks. 

On  Tuesday  afternoon,  April  7,  at  five  o'clock,  a  new  crater,  several 
miles  lower  down  than  that  referred  to,  and  about  two  miles  back  of 
Captain  Brown's  residence,  burst  out.  The  lava  stream  commenced 
flowing  down  the  beautiful  grass  covered  plateau,  towai-d  and  around 
the  farm  houses,  and  the  inmates  had  barely  time  to  escape  witli  the 
clothes  they  had  on,  before  the  houses  were  all  surrounded,  burned, 
and  covered  with  streams  of  fiery  lava,  varying  from  five  to  fifty  feet 
in  depth.  Fortunately  all  the  inmates  escaped  safely  to  Waiohinu, 
but  how  narrow  the  escape  was  and  how  rapid  the  stream  flowed  may 
be  inferred  from  the  fact  that  the  path  by  which  they  escaped  was 
covered  with  lava  ten  minutes  after  they  passed  over  it. 

On  ascending  the  ridge  we  found  the  eruption  in  full  blast.  Four 
enormous  fountains,  apparently  distinct  from  each  other,  and  yet 
forming  a  line  a  mile  long,  north  and  south,  were  continually  spout- 
ing up  from  the  opening.  These  jets  were  blood  red,  and  yet  as  fluid 
as  water,  ever  varjnng  in  size,  bulk  and  height.  Sometimes  two 
would  join  together,  and  again,  the  whole  four  would  be  united, 
making  one  continuous  fountain  a  mile  in  length. 

From  the  lower  end  of  the  crater  a  stream  of  very  licpiid,  boiling 
lava  flowed  out  and  down  the  plateau,  a  distance  of  two  or  three 
miles;  then  following  the  track  of  the  government  road,  ran  down 
the  precipice  at  an  angle  of  about  thirty  degrees,  then  along  the  foot 
of  the  pali  or  precipice  five  miles  to  the  sea,  the  stream  being  about 
eight  or  ten  miles  in  length,  and  in  some  places  half  a  mile  wide. 

This  was  the  magnificent  scene,  to  see  which  we  had  hurriedly  left 
Honolulu,  and  had  fortunately  arrived  at  the  riglit  moment  to  witness 
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as  it  opened  before  us  in  all  its  majestic  grandeur  and  unrivalled 
beauty.  At  the  left  were  those  four  great  fountains,  boiling  up  with 
most  terrific  fnry,  throwing  crimson  lava  and  enornions  stones  weigh- 
ing a  hundred  tons  to  a  height  Varying  constantly  from  five  hundred 
to  six  hundred  feet.  At  times  these  i"ed  hot  rocks  completely  filled 
the  air,  cansing  a  great  noise  and  roar  and  flying  in  every  direction, 
but  generally  towards  the  south.  Sometimes  the  fountains  would  all 
subside  for  a  few  minutes,  "and  then  commence  increasing  till  the 
stones  and  liquid  lava  reached  a  thousand  feet  in  height.  The 
grandeur  of  this  picture,  ever  varying  like  a  moving  panorama 
painted  in  the  richest  crimson  hues,  no  person  can  realize  unless  he 
has  witnessed  it. 

From  this  great  fountain  to  the  sea  flowed  a  rapid  stream  of  red 
lava,  rolling,  rushing  and  tumbling  like  a  swollen  river,  and  bearing 
along  in  its  current  large  rocks  that  almost  made  the  lava  foam  as  it 
dashed  down  the  precipice  and  through  the  valley  into  the  sea,  surging 
and  roaring  throughout  its  length  like  a  cataract,  with  the  power  and 
fury  perfectly  indescribable.  It  was  nothing  else  than  a  river  of  fire 
from  two  hundred  to  eight  hundred  feet  wide  and  twenty  feet  deep, 
with  a  speed  varying  from  ten  to  twenty-five  miles  an  hour. 
■K-  *  -jf-  ->t  *  *  * 

Night  soon  came,  and  with  it  the  scene  became  a  thousandfold 
more  beautiful,  the  crimson  of  the  fountains  and  the  river  doubly 
rich  and  brilliant,  the  lurid  glare  of  the  dense  clouds  and  steam  that 
overhung  us  and  the  roaring  of  the  crater  and  the  cataract  were  fearfully 
grand  and  awe-inspiring.  It  was  like  tlie  conflagration  of  all  London 
or  Paris,  as  the  whole  scene  extended  over  a  distance  of  ten  miles. 
Add  to  this  the  flashes  of  lightning  and  the  sharp,  quick  claps  of 
thunder,  and  the  reader  can  imagine  that  a  scene  was  before  us  that 
well  repaid  us  for  our  opportune  visit. 
->  *  -;f  *  «■  ^  * 

Regarding  the  rapidity  of  the  stream  of  lava,  since  reading  accounts 
of  former  eruptions,  in  which  it  is  claimed  that  the  lava  flowed  forty 
miles  an  hour,  we  must  say  that  it  is  hardly  possible  to  conceive  of  a 
stream  flowing  with  greater  ra])idity  than  the  cataract  and  river  we 
witnessed  April  10.  It  reminded  us  of  the  Connecticut  river  in  a 
spring  flood,  with  the  stream  filled  with  ice  and  rushing  over  the 
rapids  at  an  impetuous  rate.  The  speed  is  more  likely  to  have  been 
twenty-five  miles  an  hour  than  twelve.  Where  it  ran  down  the 
precipice,  at  an  angle  of  about  thirty  degrees,  it  was  more  narrow 
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and  rapid  than  lower  down,  where  it  spread  out  broader.  This  w^as 
the  only  stream  which  reached  the  sea,  and  flowed  into  it  a  little 
west  of  the  south  j^oint  of  the  island,  at  a  place  called  Kailikii,  It 
lasted  only  five  days,  the  eruption  ceasing  entirely  on  the  night  of 
the  11th  or  the  morning  of  the  12th. 
-^  *  *  *  *  *  * 

Opposite  the  point  of  coast  wliere  the  lava  reached  the  sea  a  small 
conical  island  was  thrown  up  in  the  sea,  about  a  mile  distant  from 
the  shore,  consisting  of  mud  and  sand,  and  emitting  steam  from  its 
summit.  This  island  has  become  joined  to  the  mainland  by  the  lava 
flowing  from  the  new  eruption.  As  the  lava  entered  the  sea,  clouds 
of  steam  and  smoke  rose  up,  and  flames  of  bluish  fire  were  emitted, 
risina:  from  the  water  to  a  lieij^ht  of  from  ten  to  twenty  feet.  During 
the  night  we  were  at  the  volcano  the  air  was  highly  charged  with 
sulphur,  gas  and  electricity,  and  frequent  flashes  of  lightning  were 
seen  directly  over  the  lava  stream,  accompanied  with  short  claps  of 
thunder.  These  flashes  were  also  observed  less  frequently  further  up 
the  mountain. 

Two  kinds  of  lava  were  erupted  during  the  flow.  It  commenced 
with  a  stream  of  smooth,  gloss}'  lava,  known  here  as  pahoeRoe,  which 
was  followed  by  the  thiek,  dirty  kind,  called  aa.  Ivahuku  farm  was 
nearly  covered  with  the  latter,  which  branched  out  into  four  wide, 
streams,  covering  a  space  of  four  miles  wide  and  long.  This  was 
followed  again  by  tlie  liquid  or  pahoehoe^  which  ran  into  the  sea,  and 
continued  till  the  eruption  ceased.  About  4,000  acres  of  good 
pasture  land  were  destroyed,  besides  which  the  lava  ran  over  an 
immense  district  of  worthless  land. 

On  the  night  of  the  6th,  prior  to  the  eruption,,  there  was  a  shower 
of  ashes  and  pumice  stone,  whicli  came  from  this  crater,  and  covered 
the  country  to  the  distance  of  ten  or  fifteen  miles  each  way.  Generally 
the  ashes  were  not  more  than  one  or  two  inches  in  depth,  but  in  some 
place's  were  found  to  be  fifteen.  The  pumice  stone  was  very  light,  and 
appears  to  have  been  carried  by  the  wind  a  great  distance.  Pieces 
two  and  three  inches  in  size  floated  ashore  at  Kealakekua  bay,  forty- 
five  miles  distant. 

The  roaring  of  the  crater  was  a  novel  feature  to  those  who  liad 
never  visited  an  eruption  before.  It  was  caused  by  the  rocks  thrown 
out  from  the  crater  and  the  grinding  or  crushing^process  of  the  aa  as 
it  moved  along.  This  aa  flow  appears  composed  of  half-melted  lava, 
and  as  it  is  pushed  along  piled  up  sometimes  fifty  or  even  a  hundred 
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feet  liigli,  presenting  the  appearance  of  a  railroad  embankment,  the 
sides  having  an  angle  of  about  forty  degrees,  down  which  the  lava 
stones  keep  rolling.  This  stream  generally  moves  along  slowly,  but 
when  the  quantity  of  liquid  lava,  which  floats  and  carries  along  the 
aa,  is  abundant,  it  moves  from  one  to  four  miles  an  hour.  What 
makes  the  diiference  between  the  dry  aa  lava  and  the  \\(\\\\(\.  pahoehoe, 
which  flows  like  water,  is  an  interesting  subject  of  inquiry  that  has 
never  been  settled.  They  both  flow  from  the  same  craters,  one  giving 
place  to  the  other  in  turns.  Our  own  opinion  is  that  the  smooth 
liquid  variety  obtains  its  character  by  long  fusion,  while  the  aa  variety 
(which  appears  like  half-melted  stones  and  dirt  mixed  together)  co.n- 
sists  of  the  interior  surfice  of  the  earth  torn  ofl'  and  thrown  out  during 
the  eruption.  An  examination  of  the  various  aa  streams  tends  to 
confirm  this  theory. 

Besides  the  dwelling  and  premises,  which  were  completely  burned 
and  covered  up  ten  feet  deep  by  the  lava,  Mr.  Brown  lost  about  100 
head  of  cattle  and  other  parties  about  150  head.  These  cattle 
appeared  to  be  paralyzed  on  the  approach  of  the  lava  and  made  no 
eflfort  to  escape.  It  is  diflicult  to  estimate  the  loss  of  property  in 
Kahuku,  but  it  may  be  roughly  set  down  at  from  $10,000  to  $15,000. 
The  houses  destroyed  were  not  expensive,  the  main  loss  being  in  land 
and  stock. 
T»  *  *  -x-  -X-  *  * 

Respecting  the  weather  during  March  it  may  be  added  that  it  was 
■of  the  same  stormy  character  as  has  prevailed  all  over  the  western 
hemisphere,  including  north  and  south  Pacific.  Tlie  quantity  of 
rain  that  has  fallen  on  the  mountains  of  Hawaii  has  also  been  large, 
but  to  what  extent  these  have  afiected  the  internal  fires  and  produced 
the  earthquakes  and  eruptions  must  remain  only  a  matter  of  con- 
jecture. The  thermometer  during  the  same  montli  showed  no  unusual 
fluctuation,  ranging  from  sixty-eight  to  seventy  degrees  at  sunrise, 
and  eighty-three  to  eighty-four  degrees  at  noon,  with  considerable 
regularly. 

The  same  writer  commenting,  on  the  earthquakes  says  as  follows : 

At  about  ten,  a.  Mv,.  on  the  28th  of  March  a  series  of  earth- 
quakes began  which  coutitiued  at  intervals  with  varied  severity  for 
over  a  month.  At  Kona  as  many  as  fifty  or  sixty  distinct  shocks 
were  felt  in  one  day ;  at  Kan  .over  three  hundred  in  the  same  time, 
and  near  the  great  crater  of  Kilauea  the  earth  is  represented  as  hav- 
ing been  in  a  constant  quiver  for  days  together,  with  frequent  vigor- 
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ous  shocks  tliat  would  send  crockery,  cliairs,  lamps,  etc.,  spinning 
around  in  not  a  very  pleasant  way.  Mr.  J.  Porter,  the  proprietor  of 
the  Volcano  House,  says  he  endured  this  for  several  days,  as  long  as 
he  could,  till  one  night  about  eleven  o'clock  Pele  sent  one  of  Tiod- 
mau's  twenty-inch  shot,  with  a  well  directed  aim,  that  struck  the 
ground  directly  under  his  bed;  when  he  jumped  and  ran,  where  or 
how  he  hardly  knew,  but  he  found  himself  after  a  while  in  the  woods, 
safe  and  sound. 

One  can  readily  imagine  the  state  of  nervous  excitement  produced 
by  the  continual  swaying  of  the  ground,  with  an  occasional  shock 
like  that  produced  by  a  heavy  rock  striking  the  crust  beneath  him. 
A  lady  who  spent  two  weeks  in  tiiis  shaky  region  says  that  she  j^ut 
her  ear  down  to  the  earth  during  one  of  the  "  ground  swells,"  and 
could  distinctly  liear  the  rushing  and  roaring  of  the  lava  waves 
beneath  the  snrfoce  like  the  surging  of  waves  in  a  storm.  It  W'^s 
such  a  scene  as  unstrung  the  firmest  nerves.  Residents  of  Kau 
inform  us  that  over  2,000  distinct  shocks  occurred  there  betv/een  the 
28tli  of  March  and  the  11th  of  April,  averaging  over  1-10  a  day  for 
two  weeks. 

The  earthquakes  continued  to  increase  in  severity  from  March  28 
till  April  2,  when  about  four  o'clock  in  the  afternoon  one  took  place 
that  shook  down  every  ston.e  wall,  and  nearly  every  stone,  frame  and 
thatch  house  throughout  Kau,  and  did  more  or  less  damage  on  every 
part  of  Hawaii,  while  it  was  felt  very  sensibly  at  Maui,  Moiokai, 
Oahu  and  Kauai,  the  latter  island  three  hundred  miles  distant  from 
the  crater.  Every  church  in  the  district  named  was  destroyed,  with 
perhaps  a  single  exception.  The  shock  was  so  severe  that  it  threw 
persons  from  their  feet,  and  even  horses  and  animals  were  served  in 
the  same  way.  A  gentleman  riding  on  horseback  in  Kau  found  his 
horse  lying  flat  under  him  before  he  could  think  of  the  cause.  The 
effect  of  the  shock  was  instantaneous.  Before  a  person  could  think, 
he  found  himself  prostrate  on  the  ground.  The  large  stone  cliurch  of 
"Waiohinu  went  down  in  the  same  way ;  a  sudden  jerk,  the  walls 
crumbled  in  and  the  roof  fell  flat,  all  the  work  of  ten  seconds. 
•K-**  *  -x-  *  *** 

Respecting  the  course  or  direction  of  the  shocks  we  have  made 
many  inquiries.  Those  felt  here  on  Oahu  have  mostly  been  undulating, 
wuth  a  wave-like  motion.  On  Hawaii  they  had  three  disthict  charac- 
teristics :  the  undulating,  with  the  motion  generally  from  the  north- 
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west  to  southeast;  second,  tlie  sudden,  short,  sharp  jerking  shock, 
occupying  hardly  two  seconds,  and  third,  a  thumping,  like  a  boulder 
of  rock  thrown  suddenly  against  the  crust  of  earth  beneath  you,  and 
as  suddenly  falling  down.  Each  kind  was  frequently  accompanied 
with  a  rattling  noise,  like  distant  thunder  or  artillery,  more  or  less 
distinct.  The  lighter  shocks  generally  had  no  accompanying  noise. 
"W"e  experienced  one  of  these  thumping  shocks  while  asleep  near  the 
crater  on  the  night  of  the  10th.  It  sounded  precisely  as  if  a  cannon 
ball  had  struck  the  floor  under  us,  and  then  rolled  along  the  verandah. 
It  started  us  out  of  a  sound  sleep.  At  Kau  the  motion  was  often 
from  south  to  north. 

Dr.  "William  Hillebrand  visited  the  crater  of  Kilauea  and  the  scene 
of  the  mud  flow,  and  has  published  a  very  interesting  report  of  his 
observations,  from  which  the  following  extracts  are  taken.  Many 
persons  in  the  United  States  have  visited  the  island  of  Hawaii  and 
explored  the  crater  of  Kilauea.  To  such  the  localities  named  will 
be  familiar  and  the  account  full  of  interest : 

"  The  ground  around  the  crater  of  Kilauea,  particularly  on  the 
eastern  and  western  sides,  is  rent  by  a  great  number  of  fissures ;  one 
near  the  Puna  road  more  than  twelve  feet  wide  and  very  deep. 
Others  of  lesser  size  run  parallel  to  and  cross  the  Kau  road  so  as  to 
render  travel  on  it  very  dangerous.  The  look-out  house  is  detached 
fi-om  the  mainland  by  a  very  deep  crevasse,  and  stands  now  on  an 
isolated,  overhanging  rock,  which,  at  the  next  severe  concussion, 
must  tumble  into  the  pit  below.  Many  smaller  fissures  are  hidden 
by  grass  and  bushes,  forming  so  many  traps  for  the  unwary.  The 
Yolcano  House,  however,  has  not  suflered,  nor  is  the  ground  surround- 
ing it  br(jken  in  the  least.  From  the  walls  of  Kilauea  larrre  masses 
of  rock  have  been  detached  and  thrown  down.  On  the  west  and  north- 
west side,  where  the  fire  had  been  most  active  befoi'e  the  great  earth- 
quake of  April  2,  the  billing  masses  probably  have  been  at  once  melted 
by  the  lava  and  carried  ofl'  in  its  stream,  for  the  walls  there  remain 
as  perpendicular  as  they  were  before ;  but  that  this  part  of  the  wall 
has  lost  portions  of  its  mass  is  shown  too  evidently  by  the  deep  crev- 
ices along  the  western  edge  just  spoken  of,  and  the  partial  detachment 
in  many  places  of  large  prisms  of  rock.  But  it  is  on  the  east  and 
northeast  wall  particularly  that  the  character  of  tlie  crater  has  under- 
gone a  change.  Along  the  descent  on  the  second  ledge  large  masses 
of  rock,  many  more  than  one  hundred  tons  in  weight,  obstruct  the 
path  and  form  abutments  to  the  stone  pillars ;  small  buttress  hiUs, 


Proceedings  of  the  Polytechxic  Association.       773 

similar  to  those  observed  in  front  of  tlie  bigli  basaltic  wall  in  Koolau, 
Oabii.  So,  also,  in  tbe  deep  crater  itself,  the  eastern  wall  lias  lost 
ninch  of  its  perpendicular  dip,  and  has  become  shelving  in  part. 

The  crater  itself  was  entirely  devoid  of  liquid  lava ;  no  incandes- 
cence anywhere ;  pitchy  darkness  hovered  over  the  abyss  the  first 
night.  I  say  the  first  night,  because,  during  the  second  night  of  our 
stay,  between  twelve  and  one,  a.  m.,  detonations  were  heard  again,  and 
light  reappeared  for  a  short  time  in  the  south  lake,  ^hite  vapors 
of  steam  issued  from  the  floor  in  a  hundred  places,  but  of  those  stifling, 
sulphurous  and  acid  gases  formerly  so  overpowering  in  the  neighbor- 
hood of  the  lakes  and  ovens,  only  the  faintest  trace  was  perceived 
here  and  there.  The  heat  was  nowhere  so  great  that  we  could  not 
keep  our  footing  for  a  minute  or  more,  although  in  many  places  it 
would  forbid  the  touch  of  the  bare  hand.  The  great  south  lake  is 
transformed  into  a  vast  pit  more  than  five  hundred  feet  deep,  the  solid 
eastern  wall  projecting  far  over  the  hollow  below,  while  the  remaining 
sides  are  falling  ofi"  with  a  sharp  inclination,  and  consist  of  a  confused 
mass  of  sharp  aa.  More  than  two-thirds  of  the  old  floor  of  Kilauea 
has  caved  in  and  sunk  from  one  hundred  to  three  hundred  feet  below 
the  level  of  the  remaining  floor.  The  depression  embraces  the  whole 
western  half,  and  infringes  in  a  semi-circular  line  on  a  considerable 
portion  of  the  other  half.  It  is  greatest  in  the  northern,  and  rather 
gradual  and  gentle  in  its  southern  portion.  Entering  upon  the  • 
depressed  floor  from  the  southern  lake,  it  was  some  time  before  we 
became  fiilly  aware  of  its  existence.  It  was  only  on  our  return  from 
the  northwest  corner,  where  it  is  deepest,  that  there  presented  itself 
through  the  mist  in  which  we  were  enveloped  a  high  wall  of  three 
hundred  feet  of  grotesque  and  fantastic  outlines.  At  first  we  were 
quite  bewildered,  fancying  that  we  beheld  the  great  outer  wall  of  the 
crater.  On  nearer  approach,  we  soon  satisfied  ourselves  that  this  sin- 
gular wall  represented  the  line  of  demarkation  of  a  great  depression 
in  the  floor  of  the  crater,  a  fact  that  surprised  us  the  more,  as  a  bird's 
eye  view  from  above  had  altogether  failed  to  apprise  us  of  its  existence. 

As  we  had  been  informed  that  the  principal  activity  of  the  crater 
before  the  great  earthquake  had  been  in  the  northwest  corner,  we 
proceeded  in  that  direction  on  leaving  the  south  lake.  Having 
arrived  at  about  the  middle  of  the  depression,  a  considerable  rise  in 
the  ground  presented  itself  no  our  left,  to  the  west.  Having  ascended 
this,  we  found  ourselves  at  the  brink  of  a  fearful  chasm,  which  fell 
off  on  our  side  with  a  beetling  wall  to  the  depth  of  several  hundred 
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feet  and  extended  about  half  a  mile  from  north  to  south.  Yery  hot 
air  rose  from  it.  Around  it,  toward  its  northern  extremity,  the  lava 
is  thrown  up  into  an  indescribable  confusion ;  pile  upon  pile  of  aa, 
gorge  and  ridge  by  turns. 

The  caving  in  of  the  floor  seemed  to  be  still  in  progression ;  for  twice 
during  our  exploration  of  the  crater  our  nerves  were  disturbed  by  a 
prolonged  heavy  rumbling  and  rattling  noise,  as  from  a  distant  pla- 
toon lire  of  musketry,  coming  from  the  northwest  corner. 

******* 

Tlius  fir  as  to  what  we  have  seen.  Now  allow  me  to  relate  what 
I  learned  from  Kaina,  who  has  resided  near  the  volcano  without 
interruption  for  the  last  five  months,  and  whose  strong  nerves  sus- 
tained him  during  the  fearful  catastrophe  introduced  by  the  earth- 
quake of  April  2d.  lie  and  the  Chinaman  who  keeps  the  house  were 
the  only  persons  who  remained  at  Kilauea.  He  says  for  two  months 
preceding  the  first  shock,  viz.,  from  January  20  to  March  29,  the 
crater  had  been  unusually  active,  eight  lakes  being  in  constant  ebulli- 
tion and  frequently  overflowing.  During  all  this  time  (the  date  of 
its  first  appearance  could  not  be  ascertained  exactly)  tliere  was  in  the 
northwest  corner  a  "  blow-hole,"  from  which,  at  regular  intervals  of 
a  minute  or  less,  with  a  roaring  noise,  large  masses  of  vapor  were 
thrown  off",  as  from  a  steam  engine.  This  ceased  about  the  ITth  of 
March.  At  the  same  time  the  activity  of  the  lakes  became  greatly 
increased,  and  Kaina  anticipated  mischief.  March  27th  the  first  shock 
was  perceived.  Two  days  later  Mr.  Fornander  found  the  bottom  of 
the  crater  overflowed  with  fresli  lava  and  incandescent. 

Thursday,  April  2d,  at  a  few  minutes  past  four  p.  m.,  the  big  earth- 
quake occurred,  which  caused  the  ground  around  Kilauea  to  rock 
like  a  ship  at  sea.  At  that  moment  there  commenced  fearful  detona- 
tions in  the  crater  ;  large  quantities  of  lava  were  thrown  up  to  a 
great  height ;  portions  of  the  wall  tumbled  in.  This  extraordinary 
commotion,  accompanied  with  unearthly  noise  and  ceaseless  swaying 
of  the  ground,  continued  from  that  day  till  Sunday  night,  April  5th ; 
but  from  the  1st  the  fire  began  to  recede.  On  Thursday  night  it  was 
already  confined  to  the  regular  lakes ;  on  Saturday  night  it  only 
remained  in  the  great  south  lake,  and  on  Sunday  night  there  was 
none  at  all,  Pele  had  left  Kilauea.  The  noises  now  became  weaker 
and  were  separated  by  longer  intervals.  By  Tuesday  quiet  reigned 
in  Kilauea.  On  that  afternoon  the  lava  burst  out  at  a  distance  of 
forty  miles  southwest,  in  Kahuku. 
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The  Great  Fissure  near  the  Puna  Road. 

In  Kapapala  we  were  told  that  fire  had  l)een  seen  several  nights  in 
a  southeast  direction  and  that  natives  had  reported  liowing  lava  there. 
We  rode  over  on  the  morning  of  April  20,  At  a  distance  of  five 
miles  from  Mr.  Reed's  dwelling,  where  the  Puna  road  turns  off  from 
the  Kilauea  road,  heavy  clouds  of  white  vapor  were  seen  to  issue 
from  the  bnsh,  which  sparsely  covered  the  ])alu)ehoe  tnakai  of  the 
road.  Half  an  hour's  ride  brought  us  up  to  the  place,  but  we  were 
obliged  to  leave  our  horses  some  distance  before  reaching  the  spot  on 
account  of  fissures.  After  having  crossed  a  number  of  them,  heading 
for  the  heaviest  cloud  of  vapor,  we  at  last  came  to  a  deep  crevasse  in 
the  ijalioehoe  at  least  twentv-four  feet  in  width,  no  bottom  visible. 
It  narrowed  and  widened  out  in  places,  but  nowhere  was  less  than 
eight  feet  wide.  Its  length  we  estimated  at  400  feet.  Parallel 
with  this  great  crevasse,  constituting  a  belt  about  600  feet 
in  width,  were  a  number  of  smaller  ones  on  each  side,  diminishing 
in  size  with  distance  from  it,  from  six  feet  to  a  few  inches.  From 
the  larger  openings  in  the  former  heavy  white  columns  of  hot  steam 
issued,  which  had  a  decidedly  alkaline  smell.  Smaller  jets  of  vapor, 
to  the  number  of  thirty,  rose  from  the  smaller  fissures.  We  could 
not  discover  fire  in  an}^  place,  but  it  is  very  probable  that  during 
dark  nights  the  reflex  of  the  underWing  lava  should  be  thrown  up, 
for  as  the  steam  did  not  seem  to  contain  combustible  material  it  is 
unlikely  that  the  light  seen  should  have  been  produced  by  it.  The 
mean  direction  of  all  the  fissures  was  northeast  nine  degrees  north, 
southwest  nine  degrees  south,  or  nearly  the  direction  of  a  line 
connecting  Kilauea  with  Waiohinu  and  Kahuku.  The  distance  of 
these  fissures  from  Kilauea  is  thirteen  miles. 

Kapapala. 

As  in  this  district  the  earthquake  of  April  2  culminated  to  its 
greatest  intensity,  so  as  even  to  rend  in  twain  the  framework  of  a 
mountain  side  and  hurl  down  on  the  plain  a  portion  of  its  flank,  it  is 
necessary  to  give  a  short  description  of  the  country  in  order  to  insure 
a  proper  understanding  of  the  disturbance.  The  locality  in  question 
is  that  comprised  between  the  ranch  station  of  Messrs.  Reed  and 
Richardson,  on  the  east,  and  Mr.  F.  Lyman,  on  the  west,  a  distance 
of  five  miles.  The  government  road  connecting  these  two  places  runs 
through  a  fine  grassy  plain,  which  has  a  very  gentle  .fall  towards  the 
sea,  its  elevation  being  about  2,000. feet.    Into. this  plain  project  from 
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the  slope  of  Mauna  Loa  three  parallel  hills,  or  spurs,  each  ahout  one 
mile  in  length,  and  from  800  to  1,000  feet  in  height.  They  inelncle 
two  broad  valleys  between  them.  The  iipper  portions  of  these  valleys 
rise  with  a  steep  incline  toward  a  ridge  which  runs  at  right  angles 
with  the  spui*s,  and  is  covered  with  a  dense  pnlu  forest,  which  extends 
far  up  the  gentle  slope  of  the  dome  of  Mauna  Loa.  In  the  second 
one  of  tliese  valleys,  that  next  to  Mr.  Lyman's,  the  so-called  mud 
flow  took  place  ;  but  very  extensive  landslides,  confined  simply  to  the 
loose  earth  and  conglomerate,  also  occurred  in  the  other  valleys. 

The  ground  around  Reed  &  Kichardson's  station  is  torn  up  into 
numerous  small  cracks  and  fissures,  running  in  every  direction. 
Some  are  large  enougli  to  engulf  horse  and  rider,  a  fact  which  actu- 
ally occurred  a  few  days  after  the  earthquake.  A  large  cistern, 
built  in  solid  masonry  and  covered  with  an  arched  stone  roof,  was 
rent  to  pieces,  and  the  roof  entirely  broken  away.  Xot  a  single 
stone  fence  is  standing ;  their  places  are  indicated  by  flat  belts  of 
stone  on  the  ground.  The  dwelling  house,  a  good  wooden  frame 
one,  exhibits  a  wrench  across  its  roof,  so  that  the  gutters  empty 
themselves  in  the  sitting  room  ;  the  cook  house  is  thrown  ofi"  its 
foundation  ;  other  outbuildings  are  completely  overturned ;  and  of 
the  grass  houses,  some  are  smashed  down,  others  greatly  inclined. 
But  all  these  signs  of  destruction  are  thrown  into  the  shade  by  the 
grandeur  of  the  force  which  shook  oft*  the  side  of  the  pali,  burying, 
in  a  minute,  thirty-one  human  beings,  many  hundred  head  of  cattle 
and  entire  flocks  of  goats,  and  ending,  four  miles  from  its  beginning, 
in  a  mighty  river  of  mud.  Before  reacliing  this  mud  flow,  from 
Reed's  house,  we  passed  two  considerable  streams  of  muddy  water, 
of  a  reddish  yellow  color,  emitting  a  strong  odor  of  clay,  such  as 
may  be  perceived  in,' potteries.  Both  streams  have  their  origin  in  the 
land  slide  of  the  first  valley.  When  we  passed  them  again,  two  daya 
later,  they  had  nearJy  disappeared.  They  evidently  owed  their  ori- 
gin to  the  drainage  of  the  fallen  mass.  The  mud  flow  is  m.et  with 
three  miles  from  Reed's  ;  it  projects  itself  from  the  spurs  of  the  hills 
two  miles  down  on  the  plain  ;  begins  at  once  with  a  thickness  of  six 
feet,  which,  toward  the  middle,  where  it  forms  a  small  hill,  rises  to 
thirty  feet,  averages  about  three-fourths  of  a  mile  in  width,  and  con- 
tracts toward  its  end.  From  this  end  a  long  cue  of  bouldere  bears 
witness  to  the  violent  action  of  a  torrent  which  shot  out  of  the  mud 
after  it  was  deposited,  and  wliicli  has  since  perpetuated  itself  in  a 
fitream  of  some  size,  quite  muddy,  and  emitting  the  above  mentioned 


Proceedings  of  the  Polytechnic  Association./^  .TKr" 

\  ^'■.       ^'^'' 

pottery  odor,  when  we  saw  it  first  on  April  20,  but  peiSebt^  clear  >,       -'''^~-. 

and  inodorous  when  we  passed  it  three  days  later.     A  litt^  higher   "-^/i    ^ 

up  a  koa  grove  gives  still  stronger  evidence  to  the  strength  bC^tltey'^  / 

propelling  force.     The  trees  first  seized  are  snapped  off  and  prostrate, 

3'et  the  mud  in  tliat  place  is  only  a  few  feet  deep.     The  mass  itself  is 

nothing  but  the  loose  red  soil  of  the  mountain   side,  with  a  good 

sprinkling  of  round  boulders,  with  here  and  there  stumps  of  trees, 

ferns,  hapuu  and  amaumau  and  eiitire  lehua  trunks.     Near  the  lower 

end  a  vigorous,  healthy  taro  plant  stood  erect  in  the  mud,  as  if  it  had 

been  planted  there.     From  its  sides  protruded  portions  of  the  l)odies 

of  many  cattle  and  goats,  overwhelmed  in  their  flight ;  a  gain  of  one 

second  in  time  might  have  saved  them.     The  surface  of  the  mud  in 

this  lower  course  was  rather  smootli,  as  if  it  had  been  forced  down 

by  the  agency  of  water,  and  it  was  still  so  soft  that  the  feet  sank 

deep  into  it. 

After  we  had  flanked  it  for  some  distance  along  the  side  of  the  hill 
tiie  mud  became  solid  enough  to  bear  our  weight,  and  we  walked 
upon  it  to  the  head  of  the  pali.  The  surface  gradually  became  more 
rough;  the  boulders  increased,  and  detached  portions  of  earth  and 
stone  were  scattered  beyond  its  borders,  which  also  flattened  out 
gradually.  The  ascent  soon  became  steep,  and  here,  on  a  short  spur, 
just  in  the  middle  of  the  mud,  stands  a  native  house  on  an  island  of 
grass  and  taro,  flanked  by  two  trees.  A  poor  woman  who  happejicd 
to  be  in  it  at  the  time  of  tlie  outbreak  escaped  the  awful  fate  which 
doomed  the  remaining  members  of  her  family,  and  was  removed  from 
her  perilous  situation  a  few  days  after,  when  the  crust  had  become 
solid  enough  to  beai*  a  man's  wcis^-ht. 

As  we  went  on  the  mass  became  more  rough  and  hard,  tree  trunks 
and  boulders  increased,  even  angular  rocks  appeared,  until  at  last  the 
mud  ceased  entirely  and  gave  place  to  a  sea  of  huge  rocks,  all  angular 
and  exhibiting  fresh  fractures,  large  trunks  of  trees  crushed  between 
and  under  them  and  streamlets  of  fresh,  clear  water  meandering 
between  them.  This  continued  for  the  last  300  feet  of  rise  and 
ended  in  a  perpendicular  wall  of  solid  rock  some  twenty  feet  high, 
after  having  climbed  wliich  we  reposed  under  the  refreshing  shade  of 
tall  fern  trees,  for  we  had  entered  at  once  the  great  pulu  forest. 
Seated  on  the  trunk  of  a  prostrate  tree  we  could  survey  the  whole 
field  of  devastation  we  Ijad  just  traversed.  Immediately  at  our  feet 
the  rocky  framework  of  the  pali  was  torn  up  and  its  contents  turned 
topsy  turvy  in  dire  confusion.     The  rocky  wall  we  had  just  climbed 
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continued  itself  until  it  reached  the  sides  of  the  two  flanking  hills. 
A  perpendicular  cut  in  the  side  of  the  latter  laid  open  some  forty 
feet  of  red  earth  and  conglomerate.  Looking  behind  us  we  saw  that 
the  rock  we  were  resting  on  was  separated  from  the  mountain  by  a 
deep  crevasse,  parallel  to  the  wall  and  only  partly  visible  as  it  extended 
under  the  dense  trees.  To  our  left  a  clear  sparkling  mountain  stream 
leaped  in  a  bouncing  osiscade  over  the  crag,  and  after  losing  its  course 
amid  the  maze  of  rocks,  gathered  itself  again,  flowing  over  the  solid 
bed  rock  in  a  deep  gorge  cut  in  the  mud.  This  stream  had  existed 
here  before,  but  ere  it  reached  half  down  the  pali  became  lost  in  the 
soil.  It  can  easily  be  imagined  what  an  amount  of  subsoil  water 
must  have  been  deposited  here.  Bearing  this  in  mind  and  the  great 
depth  of  soil  and  conglomerate  on  this  slope,  as  indicated  by  the  cuts 
in  the  hill  sides,  there  seems  to  be  no  great  difficulty  to  explain  how 
such  enormous  masses  of  earth,  at  first  propelled  horizontally  through 
the  air,  hurled  down  the  valley  by  the  tremendous  force  which  tore 
off"  the  side  of  the  mountain,  should  then  have  been  seized  by  the 
propelling  of  the  now  liberated  subsoil  water  and  carried  in  a  mighty 
stream  from  beyond  the  place  where  at  first  they  were  deposited. 

On  returning,  we  concluded  to  reach  and  follow  the  ridge  of  tlie 
hill  flanking^  the  stream  on  our  left.  Ilavino;  arrived  there,  we  could 
survey  the  extent  of  the  land  slides  on  the  opposite  side  of  the  hill, 
M'hich  were  considerable.  From  this  place,  our  guide  pointed  out  to 
us  a  human  figure  in  the  distance,  moving  slowly  over  the  dreary 
field.  It  was  a  husband  searching  for  the  body  of  his  M'ife.  Our 
guide,  liimself,  poor  fellow,  mourned  the  loss  of  a  wife,  two  little  boys 
and  both  parents.  All  slept  their  long  sleep  under  that  field  of  deso- 
lation. Following  the  crest  of  the  hill,  still  covered  with  grass  and 
wood,  we  were  startled  b}^  the  number  of  fissures  and  crevices  inter- 
secting it  in  every  direction.  In  some  places,  one  was  tempted  to  say 
that  more  space  was  occupied  by  them  than  by  the  solid  crust. 

The  direction  of  the  solid  rock  wall  and  the  crevasse  in  the  forest  is 
northeast  by  north  to  southwest  by  south,  nearly  parallel  to  a  line 
connecting  Kiaiuea  with  the  lava  outbreak  in  Kahuka.  The  stream 
running  from  the  mud-flow  is  likely  to  remain  permanent,  as  it  is  a  con- 
tinuance of  the  mountain  stream  above,  and  now  runs  upon  exposed 
solid  bed  rock. 

All  this  destruction  was  the  work  of  the  great  earthquake  of  April 
2.  During  the  five  days  preceding  it  over  1,000  shocks  had 
been  counted.     On  that  afternoon,  Mr.  Harbottle,  at  Eeed's,  with  his 
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men,  was  driving  cattle  across  the  liill  toward  Hilo,  when  suddenly 
the  earth  shook  violently,  and  a  great  detonation  was  heard  behind 
them.  Horses  and  cattle  turned  round  involuntarily.  The  whole 
atmosphere  before  them  was  red  and  black.  In  a  very  short,  time 
this  subsided,  some  say  in  one  minute,  others  in  live  minutes ;  but  a 
black  cloud  continued  to  hover  over  the  scene  for  some  time.  A 
native  who  resided  less  than  half  a  mile  from  the  scene,  and  who  had 
friends  living  on  the  hill,  found  courage  enough  to  run  to  it  half  an 
hour  after  the  occurrence.  He  thrust  his  hand  in  tlie  mud  and  found 
it  cold. 

From  that  Thursday  to  Sunday  the  earth  constantly  rocked  and 
swayed,  the  hills  seemed  to  alternately  approach  and  recede.  Most 
people  became  seasick.  Strange  roaring  and  surging  noises  were 
heard  under  the  ground.  When  the  ear  was  applied  to  the  earth  it 
would  often  receive  a  distinct  impression  as  if  a  subterranean  wave 
struck  against  the  earth's  crust. 

Mr.  Jornander  writes  as  follows  regarding  the  tidal  wave : 
At  Keauhou,  the  following  results  of  the  earthquake  on  Thursday 
have  been  reported.  Mr.  Stackpole,  who  had  charge  of  the  place, 
had  been  up  to  the  Volcano  house  during  the  day,  and  was  returning 
Ib  the  afternoon.  While  descending  the  pali  to  Keauhou,  the  lirst 
shock  occurred,  precipitating  an  immense  amount  of  earth,  stones, 
and  boulders  down  the  pali  after  him.  Escaping  these,  he  arrived  on 
the  plateau  below  the  pali,  and  looked  in  the  direction  of  the  village 
of  Apua,  but  not  a  house  was  to  be  seen  !  He  then  rode  down  to  the 
edge  of  the  plateau,  from  whence  Keauhou  ougjit  to  have  been  in 
sight,  but  nothing  of.  it  could  be  seen.  Descending  to  Pahoehoe,  he 
met  the  men  working  at  Keauhou  running  up  mauka,  who  reported 
that  nothing  was  left  of  Keauhou ;  that  immediately  after  the  earth- 
quake the  sea  had  rushed  in  and  swept  off  every  dwelling  and  store 
house  and  all  their  contents,  and  that  they  had  barely  escaped  with 
their  lives.  There  were  some  167  bales  of  pulu  in  store,  ready  for 
shipment,  all  of  which  was  swept  away.  They  represent  that  the  sea 
went  up  as  far  as  the  two  basaltic  columns  indicating  the  road  down 
to  Keauhou,  a  depth  of  wave  at  least  forty  to  fifty  feet. 

At  Punaluu,  at  the  moment  of  the  shock,  it  seemed  as  if  an 
immense  quantity  of  lava  had  been  discharged  into  the  sea  some  dis- 
tance from  the  shore,  for  almost  instantly  a  terrible  commotion  arose, 
the  water  boiling  and  tossing  furiously.  Shortly  afterwards  a  tre- 
mendous wave  was  sweeping  up  on  the  shore,  and  when  it  receded 
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there  M'as  notliiiig  left  of  Piiiialun.  Every  house,  the  T)ig  stone 
church,  even  tliecocoanut  trees,  all  but  two,  were  washed  away.  The 
number  of  lives  lost  is  not  yet  ascertained.  All  who  were  out  fishing 
at  the  time  perislied,  and  many  of  those  ashore.  A  big  chasm  opened, 
running  from  the  sea  up  into  the  mountain,  down  which,  it  is  said, 
lava,  mud,  trees,  ferns  and  rocks  were  rushing  out  into  the  sea. 

The  same  Avave  tliat  swept  away  Punaluu  also  destroyed  the  vil- 
lages of  IS^inole,  Kawaa  and  Ilonuapo.  Not  a  house  remains  to  mark 
the  site  of  these  places,  except  at  Honuapo,  where  a  small  "  hale 
halawai,"  on  the  brow  of  the  hill,  above  the  village,  stood  on  Friday 
last.  The  large  cocoanut  grove  at  Ilonuapo  was  washed  away,  as 
well  as  tliat  at  Punaluu.  A  part  of  the  big  pali  at  Honuapo,  on  the 
road  to  Waiohinu,  had  tumbled  into  the  sea,  and  people  coming  from 
thence  are  now  obliged  to  take  the  mountain  road  through  Hilea-uka. 

"  The  sea  swept  Kaalualu  on  Thursday  last,  as  it  had  swept  Honu- 
apo and  the  other  places  along  the  coast,  washed  away  several  houses 
and  killed  a  number  of  people,  how  many  is  not  yet  known.  The 
earth  has  been  shaking  almost  constantly  and  severely  every  day  and 
night,  A  large  land  slide  had  occurred  on  the  west  side  of  Waiohinu 
valley,  near  where  Swain's  tannery  was  formerly  situated.  Fire  had 
been  seen  in  the  mountains  above,  but  none  had  come  down  on  the 
low  lands  between  Kahnku  and  Waiohinu  when  they  left  on  Monday 
morning.  A  large  hole,  sixty  feet  in  diameter,  had  opened  on  the 
flat  below  Kahuku,  with  no  bottom  visible  from  the  brink  of  it,  and 
emitting  quantities  of  sulphuric  vapor. 

I  have  just  been  told  an  incident  that  occurred  at  Ninole  during 
the  inundation  of  that  place.  At  the  time  of  the  shock,  on  Tliurs- 
da}',  a  man  named  Iloloua  and  his  wife  ran  out  of  the  house  and 
started  for  the  hills  above ;  but  remembering  the  money  he  had  in 
the  house  the  man  left  his  wife  and  returned  to  bring  it  away.  Just 
as  he  had  entered  the  house  the  sea  broke  on  the  shore,  and,  envelop- 
ing the  building,  first  washed  it  several  yards  inland  and  then,  as  the 
wave  receded,  swept  it  oif  to  sea  with  him  in  it.  Being  a  powerful 
man,  and  one  of  the  most  expert  swimmers  in  that  region,  he  suc- 
ceeded in  wrenching  off  a  board  or  a  rafter,  and  with  this  as  a  j9a^<a5 
heenulu  (surf  board)  he  boldly  struck  out  for  the  shore  and  landed 
safely  with  the  return  wave.  When  we  consider  the  prodigious 
height  of  the  brealcer  on  which  he  rode  to  the  shore  (fifty,  perhaps  sixty 
feet),  the  teat  seems  almost  incredible,  were  it  not  that  he  is  now 
alive  to  attest  it,  as  well  as  the  people  on  the  hill  side  who  saw  him. 
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The  latest  advices  from  Hawaii  state  tliat  the  island  is  still  shaking 
and  quivering,  making  forty-one  days  of  earthquakes.  Nothing  new 
as  yet  regarding  lava  flows,  although  the  inhabitants  feel  coniident 
another  flow  must  take  place  before  quiet  will  be  restored. 

Adjourned. 


September  17,  1868. 

Professor  S.  D.  Tillmax  in  the  Chair ;  Mr.  C.  E.  Emery,  Secrctaiy. 
iS^Ew  Peteolp:dm  Lamp. 

Mr.  Eugg,  of  Sing  Sing,  N.  Y.,  exhibited  a  petroleum  lamp  burner, 
in  which  a  perforated  plate  on  each  side  of  the  wick  separates  the 
air  and  causes  the  flame  to  burn  some  distance  above  the  metal  tube, 
and  so  the  metal  part  of  the  glass  chimney  is  not  heated  in  the  least ; 
an  even  and  free  current  of  air  is  kept  up  all  the  while,  and  the  air 
being  diffused  in  small  streams,  the  flame  is  not  flickering,  but  very 
steady. 

Dr.  J.  B.  Rich  remarked  that  the  steadiness  and  brilliancy  of  the 
flame  of  this  lamp  made  it  preferable  to  daylight  for  microscopic 
purposes. 

Xew  Mode  of  Pbeserving  "Wood. 

Mr.  Franklin  presented  a  number  of  specimens  of  wood  impreg- 
nated with  resin  under  pressure.  The  inferior  woods,  he  said,  such 
as  hemlock,  pine,  oak,  chestnut,  birch,  maple,  ash,  spruce,  hickory, 
etc.,  are  by  this  process  transformed  into  costly  and  valuable  ones, 
resembling  rosewood,  black  walnut,  ebony,  mahogany,  etc.  The  rapid 
destruction  of  our  forests,  owing  to  the  increasing  demand  of  manu- 
factures, railroads,  and  the  short-sighted  policy  of  settlers  in  clearing 
off"  their  laud,  with  little  or  no  reference  to  the  future,  has  for  some 
time  attracted  public  attention  to  the  necessity  of  providing  against 
the  diminution  of  the  supply  of  wood.  Economists  foresee  the  time 
when  our  once  densely  wooded  hills  and  plains  will  become  as  barren 
as  those  of  Greece,  if  the  consumption  of  wood  goes  on  at  the  present 
rate,  and  no  means  are  taken  to  make  up  the  loss. 

There  are  two  ways  in  which  this  can  be  done.  The  forests  can 
either  be  replenished,  as  is  done  in  some  parts  of  Europe,  or  the  wood 
used  for  railroad  ties,  buildings,  dock  piles,  etc.,  may  be  rendered 
indestructible,  and  thereby  lessen  the  demand  upon  the  forests.  This 
plan  has  often  been  attempted,  with  varying  success.     The  latest  in 
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this  country  is  tliat  of  the  American  "Wood  Preserving  Company,  of 
this  city,  who  claim  to  have  invented  a  process  by  which  tlie  fibers  of 
the  softest  and  most  easily  Worked  wood  can  be  rendered  as  indes- 
tructible as  stone,  and  more  enduring  than  iron.  The  process  is  simple 
and  inexpensive.  It  consists  merely  in  filling  the  pores  of  the  wood 
with  a  preparation  of  resin,  invented  by  Mr,  Ileineman,  which,  it  is 
claimed,  will  prevent  the  entrance  of  water  and  matter  soluble  in  it, 
which  ordinarily  facilitates  the  decomposition  of  organic  substances. 
The  process  is  also  a  protection  againet  the  destruction  produced  by 
worms,  and  also  against  dry  rot,  so  frequently,  and  at  times  so  rapidly, 
destructive  to  wooden  ships,  to  the  beams  of  many  of  our  edifices, 
to  our  bridges,  railroad  ties,  etc.,  causing  annual  losses  of  millions  of 
dollars  and  hundreds  of  human  lives. 

The  most  common  woods,  such  as  pine,  birch,  hemlock,  etc.,  which 
have  been  subjected  to  this  process,  assume  the  appearance  of  the 
more  costly  varieties  of  woods,  and  can  be  used  instead  of  these  for 
the  manufacture  of  furniture.  Even  after  saturation  the  wood  is  easily 
Avorked  by  ordinary  carpenters'  tools.  It  has  all  the  l.)eauty  aud 
firnmess  of  the  fine  woods,  and  takes  as  clear  a  polish. 

If  the  process  is  really  capable  of  all  that  is  claimed  for  it,  it  cannot 
fail  to  be  very  valuable.  It  will  be  curious  if  the  art  of  preserving 
wood,  so  well  known  to  the  ancient  Egyptians,  should  be  rediscovered 
in  this  age  and  in  this  country.  Yet  this  seems  probable.  The 
specimens  of  wood  from  the  pyramids,  now  in  the  Egyptian  nmseum, 
have  the  dark-brown  appearance  of  the  pieces  subjected  to  Mr.  Heine- 
man's  process,  and  even  the  most  searching  microscopic  test  fails  to 
discover  any  material  difterence.  Of  course  the  practical  value  of  the 
modern  process  can  be  determined  by  actual  experience  only.  If  Mr. 
Heineman  has  really  invented  a  process  by  which  the  quality  of  the 
cheaper  kinds  of  wood  can  be  improved,  and  the  fibers  at  the  same 
time  made  impervious  to  moisture,  and,  therefore,  indestructible  by 
ordinary  infiuence,  he  has  rendQred  our  commercial  interests  a  valuabe 
and  important  service.  Every  day  brings  some  new  use  for  wood. 
It  is  demanded  for  the  thousands  of  miles  of  railroads  building  in  all 
parts  of  the  country,  for  docks,  for  ships,  for  buildings  of  every  des- 
cription; for  many  kinds  of  machinery  and  implements  of  agriculture. 
These  uses  require  an  immense  supply  of  wood,  and  the  demand 
grows  greater  every  year.  The  importance  of  a  process  by  which 
wood  may  be  improved  and  rendered  less  liable  to  destruction,  can, 
therefore,  be  easily  appreciated. 
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Mr.  T.  W.  Heineman  described  his  process.  The  wood  is  placed 
in  a  tank  at  a  pressure  of  150  pounds ;  resin  is  put  in  in  a  solid  state ; 
water  is  then  introduced,  and  when  the  temperature  reaches  212 
, degrees,  the  water  is  converted  into  steam,  which  softens  the  wood 
and  opens  the  pores.  When  the  heat  reaches  275  degrees,  the  resin 
gradually  melts  and  falls  to  the  bottom.  The  pressure  is  then  kept 
at  1-15  pounds.  A  piece  of  wood  twenty-four  feet  long,  requires 
some  sixty  hours  to  become  thoroughly  impregnated.  The  price  of 
the  resin  is  about  one  cent  a  pound. 

Mr.  Dudley  Blanchard  said  that  some  twenty-five  years  ago,  he 
saw  some  wood  boiled  in  rosin  for  pump-tubes,  and  they  were  very 
durable. 

William  Swinton,  Esq.,  author  of  "  The  Army  of  the  Potomac," 
and  other  works,  read  the  following  interesting  paper  on 

Earthquakes. 

The  late  earthquake  which  shook  the  western  coast  of  South  Ame- 
rica, lacks  no  incident  of  calamity  or  touch  of  the  terrible  to  render 
complete  the  afflictive  picture  of  utter  horror  and  elemental  wreck. 

!Nope  of  the  more  direful  manifestations  of  nature's  energies ;  tem- 
pest, whirl svind,  thunder  or  flood,  is  so  calculated  to  affright  the 
imagination  as  are  these  throes  of  the  planet  upon  which  we  live; 
and  perhaps  there  is  for  this  (apart  from  the  appalling  results  that 
ofttimes  attend  these  phenomena),  a  reason  in  the  very  nature  of  the 
human  mind.  It  has  often  been  noted  that  the  unexpected  is  a  main 
element  in  the  horrible.  Now,  there  is  no  conviction  more  deep- 
seated  than  that,  instinctively  entertained  by  mankind,  of  the  firm- 
based,  solid  structure  of  the  earth.  When,  therefore,  it  comes  to  pass 
that  its  stout-ribbed  immobile  fabric  is  seen  to  quake  and  shiver,  and 
the  surface  on  which  we  mortals  so  securely  tread,  treacherously  to 
yield  like  the  unstable  sea,  the  sudden  shock  given  to  our  firm  faith 
cannot  but  confound  the  reason  and  awaken  a  deep  dismay.  Even 
when  the  tremor  is  harmless  it  is  alarming,  but  the  dread  is  immeasura- 
bly increased  when  there  occurs  one  of  the  greater  convulsive  travail- 
ings  of  nature,  such  as  that  which  last  month  overwhelmed  the  sea- 
side cities  of  Peru,  Ecuador  and  Chili. 

It  is  a  tragic  tale,  commingled  of  all  hoiTors,  that  comes  up  to  us 
from  that  unhappy  land.  We  hear  of  scores  of  cities  overturned, 
burying  tens  of  thousands  of  the  inhabitants  beneath  tlieir  ruins,  and 
then   deluged  by  the  swollen   and  angry  sea ;  we  are   told   of  the 
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affriiijlitcd  populations  fleeing  from  present  wrath,  without  food  or 
shelter,  to  the  mountains ;  of  the  whole  coast  for  several  thousand 
miles  shaken  with  horrible  commotions ;  of  direful  subterranean  vomi- 
tings; of  mephitic  vapors  filling  all  the  air;  of  violent  volcanic 
eruptions ;  while  to  complete  the  picture  of  horrors  we  have  the 
vision  of  the  yawning  earth  rendering  up  its  old-time  burial  places, 
and  disclosing  the  ghastly  files  of  antique  dead.  It  is  no  wonder 
that  in  these  seeming  death-throes  and  mortal  agonies  of  nature,  men 
should  have  read  the  omens  oi  that  day  of  doom  whereof  the  medi- 
aeval hymn  sings, 

"  Dies  Irae,  dies  ilia. 
Solvet  sajclum  in  favilla." 

"Well,  where  the  uninstructed  mind  leaves  off,  fatigued  at  the 
thought  of  so  much  calamity  and  puzzled  to  reconcile  such  scourges 
with  the  conception  of  a  benevolent  Creator,  science  appears,  labori- 
ously studies  these  strange  phenomena  in  terrestrial  physics,  succeeds 
at  length  in  connecting  them  with  the  general  cosmic  plan,  and,  last 
triumph  of  divining  power,  boldly  proclaims  that  the  earthquake 
itself,  desolating  as  are  sometimes  its  effects,  is  but  a  fresh  illustration 
of  the  great  law  of  compensation,  but  an  incident  in  a  vast  system  of 
action  to  which  we  owe  the  very  ground  we  stand  upon,  and  the  very 
land  we  inhabit. 

In  order  to  make  this  clear,  it  will  be  necessary  briefly  to  recall 
some  elementary  facts  in  that  science  which  investigates  the  changes 
that  have  taken  place,  and  are  still  taking  place,  in  the  structure  of 
our  planet. 

It  is  a  matter  of  observation  that,  everywhere  around  the  coast  line 
of  ever}'  continent,  the  sea  is  constantly  at  work  warring  against  the 
land,  crumbling  away  its  edges,  grinding  it  to  powder,  and  carrying 
the  detritus  asvay  and  spreading  it  out  over  its  o\vn  bottom.  This 
process  is  slow,  but  it  goes  on  forever,  and  the  result  is,  that,  in  time 
(that  is,  in  the  secular  time  in  which  geology  works),  the  structure  of 
continents  is  entirely  worn  away,  and  new  ones  are  formed  out  of  the 
ruins  of  the  former  ones.  It  is  quite  certain  that  our  present  land 
was  formerly  the  bed  of  the  sea,  and  that  continental  masses  once 
reared  their  forms  where  now  rolls  the  "deep  and  dark  blue  ocean." 
Now,  rightly  estimating  this  mighty  power  of  the  aqueous  agents 
which  incessantly  labor  to  reduce  the  inequalities  of  the  earth's  sur- 
face to  a  level,  it  is  easy  to  see  that,  if  they  went  on  unopposed,  they 
would  at  length  "  clear  away  and  sj^read  over  the  bed  of  the  ocean  all 
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our  present  existing  continents  and  islands,"  and,  indeed,  tliey  have 
been  at  work  long  enough  to  have,  if  unopposed,  produced  this  vf3ry 
result. 

It  is  the  earthquake  and  the  volcano  which  places  themselves  in 
opposition  to  this  destructive  tendency  ;  so  that  we  may  regard  the 
igneous  agents  as  in  constant  antagonism  to  the  aqueous  agents,  the 
latter  laboring  incessantly  to  obliterate  the  land,  while  the  forr«:ier  are 
equally  active  in  restoring  it.  What  are  these  igneous  agents,  and 
what  is  their  source  ? 

It  is  a  fact  perfectly  assured  that,  in  proportion  as  we  descend  into 
the  earth,  the  heat  augments,  and  the  deeper  we  go  the  hotter  the 
earth  is  found  to  be.  This  is  proven  by  numberless  observations 
that  have  been  made,  not  only  in  the  temperature  of  the  air  in  mines, 
but  in  that  of  rocks  and  in  the  water  issuing  from  them.  In  boring 
artesian  wells  the  water  always  comes  up  hot,  and  the  deeper  the 
boring  the  hotter  the  water.  In  the  famous  well  in  Paris  at  La 
Grenelle,  the  water  rises  from  a  depth  of  1,794  feet,  and  its  tempera- 
ture is  eighty-two  degrees  Fahrenheit,  which  is  almost  that  of  the 
equator.  The  same  thing  appears  in  natural  hot  springs,  as  for 
instance  that  of  Arkansas,  which  is  scalding  hot,  and  shows  a  con- 
tinuous temperature  of  180  degrees.  This  increase  is  estimated  at 
about  a  degree  of  the  thermometer  additional  warmth  for  every  ninety 
feet  of  additional  depth ;  or  about  fifty-eighty  degrees  per  mile, 
"  At  twenty  miles  depth,"  says  a  distinguished  physicist,  "  according, 
to  this  rate,  the  ground  must  be  fully  red  hot ;  and  at  no  such  verj 
great  depth  beyond,  either  the  wJiole  must  be  melted,  or  only  the 
most  infusible  and  intractable  kinds  of  material,  such  as  our  fire-clays 
and  fiints  would  prevent  some  degree  of  solidity." 

Now,  though  geology  does  not  say  that  there  may  not  be  a  solid 
central  mass  in  the  interior  of  the  earth,  "  kept  solid  in  spite  of  the 
heat  by  the  enormous  pressure,"  it  does  say  that  an  immense  range 
of  terrestrial  phenomena  compels  us  to  conclude  that  beneath  the 
crust  of  the  earth  there  is  a  sea  of  liquid  fire,  on  which  the  continents 
and  the  land  underneath  the  ocean  are  floating.  This  central  fire  is 
not  only  incandescent  matter,  but  it  is  matter  in  a  state  of  energetic 
elasticity,  continually  reacting  upon  the  structure  of  the  earth,  and 
making  itself  felt  more  or  less  palpably  ;  sometimes  producing  violent 
undulatory  motions,  and  at  otlier  times  breaking  through  the  crust 
and  vomiting  forth  lava  and  the  central  fluid.  The  former  of  these 
commotions  are  styled  earthquakes ;  the  latter,  volcanoes :  there  is^ 
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little  doubt  that  they  have  a  common  origin,  and,  as  has  already  been 
observed,  it  is  their  function  to  counteract  the  leveling  effect  of  water, 
partly  by  heaping  up  new  matter  in  certain  localities,  and  partly  by 
deepening  one  portion,  and  forcing  out  another,  of  the  earth's 
envelope.     It  remains  to  see  in  what  manner  this  is  done. 

In  a  paper  as  profound  in  its  views  as  it  is  luminous  in  its  state- 
ment. Sir  John  Herschel  has  indicated  the  philosophy  of  these 
divulsions  and  upheavals,  and  we  cannot  do  better  here  than  epitomize 
his  statement.  The  land,  as  has  been  seen,  is  perpetually  wearing 
down,  and  the  materials  are  being  carried  out  to  sea,  thinning  toward 
the  land,  and  thickening  over  all  the  bed  of  the  sea.  What  must 
happen  ?  If  the  continents  be  lightened,  they  will  rise  ;  if  the  bed 
of  the  sea  receive  additional  weight  it  will  sink.  It  is  impossible  but 
that  this  increase  of  pressure  in  some  places,  and  relief  in  others, 
must  be  very  unequal  in  their  bearings  ;  so  that  at  some  place  or  other 
this  solid  floating  crust  must  be  brought  into  a  state  of  strain,  and  if 
there  be  a  weak  or  a  soft  place,  a  crack  will  at  last  take  place.  When 
this  happens,  down  goes  the  land  on  the  heavy  side,  and  up  on  the 
light  side.  This  is  exactly  what  happens  in  earthquakes.  We  should 
naturally  expect  that  such  cracks  and  outbreaks  would  occur  along 
those  lines  where  the  relief  of  pressure  is  the  greatest,  and  also  its 
increase  on  the  sea-side  ;  that  is  to  say,  along  or  in  the  neighborhood 
•of  the  sea-coast,  where  the  destruction  of  the  land  is  going  on 
with  most  activity.  Now,  it  is  a  remarkable  fact  in  the  history  of 
volcanoes  that  there  is  hardly  an  instance  of  any  active  volcano  at 
any  considerable  distance  from  the  sea-coast,  while  it  is  to  be 
observed  that  the  favorite  sporting  places  of  earthquakes  are  the 
regions  covered  by  the  great  chains  of  volcanic  cones. 

That  earthquakes  operate  to  raise  the  land-masses  is  not  a  mei'e 
matter  of  speculation,  but  a  fatjt  of  repeated  observation.  In  1822, 
in  a  single  night  (Nov.  19),  tlie  whole  coast  line  of  Chili  for  a  hundred 
miles  about  Valparaiso,  with  the  mighty  chain  of  the  Andes,  was 
hoisted  at  one  shock  from  two  to  seven  feet  above  its  former  level, 
leaving  the  beach  lelow  the  old  low-water  mark  high  and  dry.  In 
1819,  in  an  earthquake  in  India,  in  the  district  of  Cutch,  bordering 
on  the  Indus,  a  tract  of  country  more  than  lifty  miles  long  and  sixteen 
broad  was  suddenly  raised  ten  feet  above  its  former  level.  And  again, 
in  1538,  in  the  convulsion  which  threw  up  the  Monte  Nuovo,  the 
whole  coast  of  Pozzuoli,  near  Naples,  was  raised  twenty  feet  above  its 
former  level,  and   remains  so  permanently  upheaved   to  this  day. 
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There  are  hundreds  of  the  like  instances  on  record,  and  no  doubt. 


when  we  come  to  get  full  scientific  accounts  of  the  late  convulsion,  it 
will  be  found  that  parts  of  the  coast  of  South  America  have  been 
raised  above  their  former  level. 

Such  is  the  way  in  which  earthquakes  do  their  work,  and  they  are 
alioays  at  work.  According  to  Humboldt,  there  is  not  a  day  in  which 
the  earth  is  not  shaken  by  these  commotions ;  so  that  the  state  of  per- 
petual movement  is  the  normal  condition  of  the  surface  of  our  globe, 
and,  if  we  had  apparatus  sufficiently  sensitive,  we  should  doubtless 
detect  this  constant  movement.  And,  indeed,  already  astronomers 
complain  that  their  instruments  betray,  by  inexplicable  perturbations, 
the  instability  of  the  crust  that  supports  them. 

It  is  true  that  over  by  far  the  larger  part  of  the  globe  these  agitations 
are  either  slight,  or  else  absolutely  imperceptible,  so  that  we  consider 
the  greater  portion  of  the  earth  as  motionless ;  but  there  are  other 
countries  that  have  again  and  again  been  rudely  shaken  by  violent 
and  destructive  convulsions.  These  are  tlie  true  regions  of  the  earth- 
quake and  volcano,  and  modern  physical  geography  has  made  such 
progress  as  to  mark  off  a  certain  number  of  extensive  districts  or  zones 
in  which  the  shocks  are  simultaneous.  Among  these  may  be  men- 
tioned the  Atlantic  district,  that  of  Central  Asia,  and  that  of  the 
Pacific  ocean. 

Of  these  great  regions,  the  zone  embracing  the  Andes  of  South 
America  is  one  of  the  best  defined,  and  it  is  that  divulsed  by  the 
late  earthquake  waves.  It  extends  from  the  southward  of  Chili  to 
the  northward  of  Quito,  from  about  latitude  forty  three  degrees  south, 
to  about  two  degrees  north  of  the  equator.  In  this  region,  compre- 
hending forty-five  degrees  of  latitude,  or  above  3,000  miles,  there  is  a 
great  chain  of  volcanic  cones,  arranged  in  a  linear  direction.  In 
Quito,  Peru  and  Chili  there  are  twenty-six  of  these  in  activity,  and 
nearly  as  many  more  extinct  ones,  any  one  of  which,  as  geologists 
tell  us,  may  at  any  moment  break  out  afresh.  In  this  whole  region 
earthquakes  of  more  or  less  violence  are  of  very  frequent  occurrence. 
Boussingault  declares  his  belief  that  if  a  full  register  had  been  kept 
of  all  the  convulsions  experienced  in  this  zone,  it  would  be  found  that 
the  trembling  of  the  earth  had  been  incessant.  Xor  is  the  frequency 
of  these  South  American  earthquakes  more  extraordinary  than  the 
duration  of  the  shocks.  Humboldt  relates  that  on  one  occasion, 
when  traveling  on  mule  back  with  his  companion  Bonpland,  they 
were  obliged  to  dismount  in  a  dense  forest  and  throw  themselves  on 
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the  ground,  the  earth  heing  shaken  uninterrnptedlj  for  upwards  of  a 
quarter  of  an  hour  with  such  violence  that  they  could  not  keep  their 
legs. 

It  is  much  to  be  hoped,  for  the  sake  of  science  that  we  may  have 
full  and  accurate  datarespecting  the  late  South  American  earthquakes. 
In  general  there  is  a  great  deficiency  of  reliable  information  regarding 
such  phenomena.  There  are  very  few  that  would  have  the  nerve  and 
mental  balance  to  imitate  the  savan  Boussingault,  who,  in  one  of  the 
South  American  earthquakes  in  1827,  sat  tranquilly,  marine  chro- 
nometer in  hand,  braving  the  shock  and  calmly  counting  the  regular 
pulsations  of  the  subterranean  thunder,  which  lasted  six  minutes. 
And  this  paucity  of  satisfactory  observations  is  the  more  to  be  regret- 
ted from  the  fact  that,  as  Leyell  states,  "  in  every  instance  where  a 
spirit  of  scientific  inquiry  has  animated  the  eye-witnesses  of  these 
events,  facts  calculated  to  throw  light  on  former  modifications  of  the 
earth's  structure  are  recorded." 

The  South  American  earthquake  waves  seem  to  have  extended 
over  the  whole  zone  already  indicated,  though  with  varj'ing  degrees 
of  violence,  varying,  as  we  may  conjecture,  according  to  the  physical 
constitution  of  the  crust.  So  far  as  information  has  come  to  hand, 
the  shocks  appear  to  have  been  confined  to  the  region  between  the 
Andes  and  the  Pacific,  and  not  to  have  swept  to  the  eastward  of  the 
great  mountain  range ;  but  the  pulsations  were  conveyed  along  the 
bed  of  the  ocean,  (for  it  seems  that  earthquake  waves  are  propagated 
from  place  to  place  precisely  in  the  same  manner  and  according  to 
the  same  mechanical  laws  as  a  wave  along  the  sea  or  the  waves  of 
sound  along  the  air),  and  made  themselves  felt  at  far  distant  points. 
This  is  an  observed  and  well  known  peculiarity  of  great  earthquake 
shocks.  "  It  has  been  computed,"  says  Humboldt,  "  that  during  the 
earthquake  of  Lisbon  on  November  1st,  1755,  a  portion  of  the  earth's 
surface  four  times  greater  than  the  extent  of  Europe  was  simultane- 
ously shaken.  The  shock  was  felt  in  the  Alps  and  on  the  coast  of 
Sweden,  in  small  inland  lakes  on  the  shores  of  the  Baltic,  in  Tliurin- 
gia,  and  in  the  flat  country  north  of  Germany.  The  thermal  springs 
of  Toplitz  dried  up  and  again  returned,  inundating  everything 
with  water  discolored  by  ochre.  In  the  islands  of  Antigua,  Bar- 
bados, and  Martinoy,  in  the  "West  Indies,  where  the  tide 
usually  rises  little  more  than  two  feet,  it  suddenly  rose  above 
twenty  feet,  the  water  being  discolored  and  of  an  inky  blackness. 
The  movement  was  also  sensible  in  the  £:reat  lakes  of  Canada  and  on 
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the  coast  of  Massachusetts."  In  like  manner,  the  nndulations  of  the 
same  shock  which  last  month  convulsed  the  coast  of  Peru,  manifested 
themselves  in  extraordinary  tidal  phenomena  along  the  shores  of 
California,  4,000  miles  distant,  and  in  the  waters  that  wash  the 
far-away  Sandwich  islands.  These  are  facts  of  the  profoundest 
scientific  interest,  but  it  would  be  hazardous  at  present  to  attempt 
deductions  from  data  yet  imperfect. 

Perhaps  there  might  be  a  field  for  inquiry  opened  up  in  reference 
to  possible  methods  of  mitigating  the  horribly  destructive  effects  of 
earthquake  shocks,  especially  in  great  cities  which,  when  overtaken 
by  energetic  convulsions,  are  apt  to  be  whelmed  in  ruin.  It  is  among 
the  functions  of  science  (which  seeks  out  the  secrets  of  nature  and 
causes  them  to  minister  to  man)  to  turn  aside,  or  at  least  to  ameli- 
orate those  ills  which  are  incidental  to  the  working  of  the  machinery 
of  our  habitable  globe.  Babinet  notices  that  in  general,  Gothic  con- 
structions stand  earthquakes  better.,  than  do  Greek  edifices.  It  has 
also  been  observed  in  South  Americd^that  fragile  wooden  houses  with 
straw  roofs  resist  by  their  very  weakness  shocks  which  topple  down 
massive  stone  structures.  As  an  illustration  of  the  quick  wittedness 
of  we  IS^orth  Americans,  it  may  be  mentioned  that,  in  the  violent 
earthquake  shock  which  happened  at  New  Madrid,  in  1812,  the  peo- 
ple, though  wholly  inexperienced  in  such  perturbations,  remarked 
that  the  chasms  in  the  earth  were  in  a  direction  from  southwest  to 
northeast,  and  they  accordingly  feUed  the  tallest  trees,  and  laying 
them  at  right  angles  to  the  chasms,  stationed  themselves  upon  them. 
"  By  this  invention,"  says  a  geologist,  "  when  chasms  opened  more 
than  once  under  these  trees,  several  persons  were  prevented  fi'om 
being  swallowed  up."  One  can  hardly  doubt  that  if  Providence  had 
aifiicted  with  earthquakes  the  land  of  the  Yankees,  they  would  have 
found  out  a  way  to  curb  their  disastrous  efiects.  It  is  possible  that 
iron  architecture,  afibrding  as  it  does  means  for  securing  the  most 
intimate  cohesion  between  the  roof  and  sides  of  a  building,  and 
enabling  us  to  raise  structures  that  will  topple  a  great  deal  without 
divulsion,  may  yet  be  the  solution  of  the  problem  ;  but  this  is  merely 
a  suggestion  for  the  consideration  of  experts. 

There  is  a  reflection  which  is  likely  to  suggest  itself  to  one  who 
dwells  on  these  strange  perturbations  of  nature,  and  that  is  as  to 
the  moral  effect  on  the  inhabitants  of  countries  a  prey  to  earthquakes 
and  volcanos.  This  subject  belongs  to  an  obscure  department  of 
investigation  which  we  might  call  the  metaphysical  effect  of  physical 
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agents,  and  on  which  Mr.  Buckle  has  given  some  vi\ad  ehicidations, 
though  he  has  not  touched  on  this  specific  point.  It  is  hardly  neces- 
sary to  remark  that  the  accumulation  of  wealth  (and  consequently 
the  progress  of  civilization  which  is  dependent  thereon),  cannot  but 
be  retarded  by  convulsions  that,  like  these  late  ones,  overwhelm  cities, 
destroy  harbors,  obliterate  mines,  etc.  But,  in  addition,  the  sense  of 
insecurity  of  property  which  comes  over  men  in  countries  liable  to 
frequent  visitations  of  these  scourges  must  relax  industry,  and  unnerve 
ambition,  and  by  creating  a  belief  in  the  futility  of  human  exertion, 
prepare  the  mind  to  fall  a  prey  to  demoralizing  superstitions.  It  is  thus 
that,  in  the  lamentable  accounts  which  come  to  us  of  the  late  earth- 
quake, we  have  reports  of  how  the  image  of  a  saint  called  "  Senor 
del  Mar  "  was  carried  to  the  sea  in  the  belief  that  it  would  prevent 
the  inundations,  and  of  flocks  of  people  following  a  ])adre  down  to 
the  ocean  to  see  him  command  the  waves  to  retire,  and  then  being 
overwhelmed  themselves  by  thfer  flood. 

It  is  a  difterent  lesson  altogether  that  science  teaches.  Why  the 
"working  of  the  mechanism  of  our  planets  is  attended  with  so  much 
evil  is  a  mystery  bej^ond  philosophy ;  but  we  do  know  that  these 
tremendous  convulsions  are  a  part,  and  in  the  large  sense  even  a  bene- 
ficent part,  of  the  general  scheme,  that,  in  the  fine  language  of  Lyell, 
"  the  earthquake  itself,  although  so  often  the  source  of  death  and 
terror  to  the  inhabitants  of  the  globe,  visiting  in  succession  every 
zone,  and  filling  the  earth  with  monuments  of  ruin  and  disorder,  is 
nevertheless  the  agent  of  a  conservative  principle  above  all  others 
essential  to  the  stability  of  the  system." 

These  actions  and  reactions  incessantly  proceed.     They  have  made 

the  world  what  it  is.     Modern  geology  has  banished  the  old  notion 

of  sudden  cataclysms ;  of  a  time  when  nature 

"  Wanton'd  in  her  prime  and  played  at  will 
Her  virgin  fancies." 

For  the  causes  now  at  work  are  adequate  to  account  for  all  cosmic 
changes,  and  the  earthquake  is  an  illustration  of  agencies  which  have 
given  tlie  form  to  our  globe,  which  now  continue  to  modify  it,  and 
which,  in  the  future,  are  certain  to  subject  its  huge  rondure  to  new 
transformations  in  the  cycles  of  unending  change. 

A  very  animated  debate  followed  the  reading  of  Mr.  Swinton's 
paper,  and  several  other  causes  of  earth(piakes  were  suggested  beside 
those  mentioned  by  Mr.  Swinton,  namely  :  The  gradually  cooling 
and  consequent  contraction  of  the  eai'th's  crust ;  the  pressm-e  of  steam. 
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generated  by  water  percolating  into  the  heated  interior ;  the  gene- 
ration of  other  gases  by  chemical  action  and  electrical  action.  What- 
ever the  cause,  it  "svas  contended  by  several,  that  it  must  be  similar 
to  that  which  produced  volcanic  eruptions. 

Mr.  J.  K.  Fisher  suggested  that  countries  where  earthquakes  most 
prevail  should  have  buildings  constructed  of  iron. 

Mr.  Dudley  Blan chard  stated  that  quite  a  number  of  iron  buildings 
had  been  constructed  in  this  city,  for  South  America,  and  were  made 
strong  for  the  purpose  of  resisting  earthquakes. 

Professor  P.  Vanderweyde  remarked  that  experience  has  proved 
that  light  buildings  are  better  than  heavy  ones  in  case  of  an  earth- 
quake. A  heavy  building  is  top-heavy  and  will  come  down  very 
easily.  That  iron  buildings  would  be  better  than  wooden  ones  is 
very  doubtful.  There  are  two  kinds  of  earthquakes,  the  slow  upheav- 
als and  the  rapid  upheavals.  Slow  upheavals  are  continually  taking 
place  on  the  coast  of  Norway,  and  at  Lower  California  the  land  has 
risen  one  foot  out  of  water,  and  at  Jersey  a  descent  has  taken  place. 
Also,  in  Europe,  in  Holland  and  Belgium.  The  cause  of  tliis  is  pro- 
bably due  to  the  deposit  at  the  bottom  of  the  ocean  carrying  down  a 
larger  amount  of  alluvium,  and  causing  a  strain  on  the  bottom  of  the 
ocean,  which  is  felt  at  weaker  points,  as  at  Jersey  and  other  places, 
producing  elevations.  The  slow  upheavals  prevail  over  a  larger  range 
of  surface  than  the  rapid.  When  we  consider  the  earth's  crust,  which 
is  very  thin,  and  the  interior  to  be  very  hot,  and  when  we  see  how 
water  penetrates  mountain  ranges,  is  it  to  be  wondered  at  that  water 
should  exert  a  pressure  which  would  be  continually  increasing  until 
it  showed  itself  at  the  weakest  point  of  the  crust,  as  has  been  illus- 
trated in  the  recent  South  American  earthquake.  The  lava  is  pressed 
out  by  the  pressure  of  the  steam.  The  most  natural  explanation  is  to 
be  found  in  the  penetration  of  water  into  the  interior  of  the  earth,  and 
causing  steam  to  form,  which  shows  itself  in  volcanoes  and  earth- 
quakes. All  of  these  earthquakes  and  volcanoes  are  near  water,  and 
it  has  been  proved  that  these  sudden  convulsions  of  the  earth  are  more 
numerous  and  violent  during  a  heavy  rain. 

It  has  been  a  question  among  philosophers  whether  the  temperature 
increases  as  we  go  down  into  the  earth.  In  some  localities  we  have  an 
increase  of  one  degree  Fahrenheit  for  every  sixty  feet.  Xow,  does  this 
increase  hold  good  as  we  descend  into  coal  mines.  In  England  there  is 
a  regular  increase  in  the  mines  there,  but  may  not  this  be  due  to  the 
laborers  working,  there.    But  it  has  been  proposed  to  try  if  this  increase 
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holds  in  coal  mines  where  the  temperature  is  some  eighty  or  ninety 
degrees.  It  has  been  thought  that  if  the  crust  of  the  Himmaleh  moun- 
tains was  very  thin,  it  would  not  sustain  its  immense  weight.  It  has 
been  suggested  that  the  motion  of  tlie  moon  would  leM  us  to  infer  that 
the  greater  mass  of  the  earth  is  solid.  The  thickness  of  the  eartli  is 
said  to  be  at  least  one-sixth  of  the  diameter,  in  order  to  make  it  agree 
with  the  motion  of  the  moon.  The  theory  has  also  been  broached 
that  the  whole  earth  may  be  solid,  but  liquid  in  some  places ;  wliere 
the  crust  is  very  tliick  we  have  large  surfaces  such  as  our  New  York 
system  of  rocks,  and  those  in  Pennsylvania,  the  thickness  of  M'hich 
can  be  readily  seen. 

The  water  of  the  earth  will  be  entirely  gone  before  the  earth 
becomes  solidified.  When  we  consider  that  the  ocean  contains  all 
the  burnt  up  hydrogen  which  existed  on  our  globe,  and  that  the 
oxygen  left  is  in  our  atmosphere  to  sustain  animal  life.  There  was 
an  excess  of  oxygen  on  our  globe  and  the  result  is  that  there  was 
more  oxygen  in  our  atmosj)here,  and  there  was  just  enough  hydrogen 
to  combine  with  the  oxygen  and  leave  enough  oxygen  to  make 
animal  life  possible,  so  that  life  on  the  other  planets  is  ver}^  uncertain. 

Dr.  J.  F.  Boynton  remarked  that  rocks  are  often  found  with  tlieir 
edges  polislied,  this  was  no  doubt  owing  to  their  first  being  broken 
and  then  rubbed  together,  causing  the  edges  to  become  smooth  and 
polished.  In  .1856  he  visited  the  Middletown  quarries  in  Connecticut, 
and  was  there  shown  fissures  in  the  rocks,  and  was  told  that  the 
workmen  were  on  a  certain  time  down  in  the  rocks,  when  a  slip  of 
some  two  inches  of  the  rocks  took  place.  This  was  said  to  be  the 
third  time  this  had  occurred.  Earthquakes  are  as  much  a  thing  of 
necessity  as  any  thing  else  in  nature,  to  produce  a  change  on  our 
globe.  Pennsylvania  has  been  made  what  it  is,  by  earthquakes, 
which  have  taken  place  when  the  sun  and  moon  were  in  a  peculiar 
position,  and  acting  on  this  portion  of  our  globe. 

After  some  further  discussion  of  this  subject  the  association 
adjourned.. 


September  24,  1868. 

Professor  S.  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emery,  Secretary. 
New  Gas  Buknee. 

Mr.,  C.  D.  Brown  exhibited  his  improvement  in  gas  burners.     The 
device,  consists  of  a  thin  sheet  of  brass,  placed  on  the  burner,  which 
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passes  through  the  flame  and  divides  it,  wlierebj  it  is  daiined  an 
increased  quantity  of  oxygen  is  furnished  to  the  flame.  He  stated 
that  twenty-seven  per  cent  of  gas  is  saved  by  tliis  improvement. 

Mr.  C.  E,  Emer}^  remarked  that  this  addition  to  the  burner  seemed 
to  make  tlie  light  unsteady.  Some  time  ago  a  piece  of  perforated 
mica  was  phiced  in  the  flame  of  gas,  and  an  increase  of  light  of  from 
two  to  three  per  cent  was  effected. 

Dr.  J.  B.  Rich  said  the  way  in  which  the  most  perfect  combustion 
is  attained,  is  by  using  an  Argand  burner,  one  and  a  half  inches  in 
diameter,  with  some  ninety  holes  in  it.  He  found  that,  when  the  air 
was  admitted  in  a  tine  stream,  the  best  efiect  was  produced. 

Mr.  C.  E.  Emery  stated  that,  causing  the  air  introduced  into  the 
furnace  of  a  steam  boiler  to  vibrate,  made  it  evolve  more  heat,  although 
there  is  no  more  air  admitted  at  the  time. 

Dr.  L.  Feuchtwanger  exhibited  specimens  of  the  sulphuret  of  mer- 
cury, from  a  new  mine  just  opened  at  Nappa  county,  California. 

Hoosic  Tunnel. 

Dr.  D.  D.  Parmelee  gave  the  following  description  of  nitro-glycerine 
in  relation  to  the  Hoosic  Tunnel : 

"When  completed,  the  Hoosic  tunnel  will  be  about  five  miles  in  a 
direct  line  through  and  nearly  at  the  base  of  the  mountain.  The 
highest  point  of  earth  above  the  grade  of  the  road  passing  through  it 
will  be  1,768  feet. 

The  work  is  divided  into  two  sections,  one  commencing  at  the  east 
side  of  the  mountain,  and  the  other  at  the  west  side.  At  the  present 
time  a  little  more  than  a  mile  is  completed  of  the  east  end,  and  very 
nearly  a  mile  of  the  west  end  ;  about  three  miles  are,  therefore,  yet 
to  be  drilled,  blasted,  and  carried  out  at  the  ends  of  the  tunnel,  to  join 
the  two  sections,  and  complete  the  work.  This,  it  is  estimated,  will 
require  not  more  than  five  years,  nor  less  than  three,  according  to  the 
nature  and  stratification  of  the  rocks.  At  the  east  end  the  workmen 
all  pass  in  and  out  at  the  main  entrance,  as  there  are  no  shafts. 

The  drilhng  is  accomplished  by  compressed  air  engines  brought  in 
through  tubes  leading  from  air  pumps,  which  are  worked  by  water 
power  obtained  by  damming  the  Deerfield  river.  The  work  is  progress- 
ing somewhat  faster  here  than  at  the  west  end,  as  the  rock  is  not  so 
hard,  and  much  more  easily  removed.  The  west  section  presents 
more  subjects  of  interest  than  the  east  end.  It  is  two  miles  from 
North  Adams,  Mass.     The  entrance  commences  in  earth,  the  sides 
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and  arch  are  of  brick  wliicli  are  manufactured  close  by  from  clay  a  few 
rods  distant. 

About  1,000  feet  from  the  main  entrance  within  the  tunnel  drilling 
and  blasting  with  powder  is  now  going  on  day  and  night;  and  here, 
when  the  hammering  ceases  for  a  moment,  the  thumping  of  the  drills, 
275  feet,  through  rock,  of  the  workmen  engaged  in  the  section  further 
in  the  mountain,  entered  by  shafts,  may  be  distinctly  heard.  Return- 
ing to  the  entrance  and  up  the  mountain  well  No.  4  is  reached  ;  this 
is  a  shaft  211  feet  deep.  The  drillers  whose  hammers  are  heard 
through  the  rock  are  200  feet  from  the  bottom  of  this  shaft  toward 
the  main  entrance.  The  drilling  is  here  performed  in  the  ordinary 
manner  by  man  power,  and  the  blasting  is  by  powder.  Ascending 
further  up  the  mountain  we  next  come  to  "supplementary  shaft" 
which  is  280  feet  deep,  and  the  bottom  of  which  is  900  feet  from 
well  Ko.  4,  measuring  on  the  grade  of  the  bottom  of  the  tunnel. 
Walking  further  up  the  mountain  we  arrive  at  what  is  called  "  west 
shaft."  This  is  318  feet  deep,  and  the  bottom  is  300  feet  from 
supplementary  shaft.  Here  are  the  elevators  by  which  the  men  and 
all  things  employed  below  descend  and  ascend.  Here  too  are  the 
machine  works,  steam  engines,  air  pumps,  store  houses,  etc. 

To  descend  the  shaft  you  put  on  rubber  boots  with  high  tops,  an 
oil  cloth  wrapper,  and  water  proof  hat,  to  keep  out  the  water  dripping 
down  the  side  of  the  shaft  and  to  be  able  to  wade  the  water  on  the 
bottom  of  the  tunnel  below.  From  the  bottom  of  this  shaft  you 
walk  1,500  feet  east  and  come  to  the  drillers  who  are  managing  two 
engines,  mounted  on  heavj^  frames,  and  worked  by  compressed  air. 
These  have  three  drills  each. 

The  compressed  air  is  forced  through  large  pipes  coupled  together, 
leading  from  the  air  pumps  down  the  shaft,  and  thence  along  to  the 
engines,  section  after  section  being  added  as  the  work  progresses. 
The  rock  here  is  very  hard  and  composed  chiefly  of  quartz,  considera- 
ble portions  of  which  are  translucent.  Considerable  water  trickles 
through  the  crevices  in  the  sides  of  the  tunnel,  and  at  one  place  a 
fountain  of  cold  water  jets  with  much  force.  This  is  said  to  be  excel- 
lent drinking  water.  The  water  is  now  lifted  l)y  steam  power  at  well 
No,  4.  The  quantity  is  1,000  gallons  each  minute.  When  the  275 
feet  of  rock,  now  forming  a  partition  between  the  two  sections,  are 
removed,  this  pumping  will  not  be  required,  fur  the  water  will  then 
flow  ofi"  at  the  main  entrance. 

For  compressing  air  to  work  the  drilling  engines,  there  are  four 


Proceedings  of  the  Polytechnic  Association.        795 

pumps,  each  having  a  cylinder  thirteen  inches  in  diameter  and  twenty- 
four  inches  in  length,  internal  measurement.  The  number  of  strokes 
each  a  minute  are  eighty.  The  cylinders  and  air  are  cooled  by  an 
ingenious  mode  of  injecting  cold  water  into  them. 

The  occasion  of  my  entering  the  tunnel  was  for  the  purpose  of 
observing  the  mode  adopted  there  for  blasting  by  nitro-glycerine, 
which  performance  takes  place  every  eight  hours,  night  and  day.  I 
therefore  accompanied  Mr.  Charles  A.  Brown,  who  has  charge  of  every- 
thing pertaining  to  this  department,  dowai  the  shaft.  On  the  platform 
at  our  feet,  as  we  descended,  was  a  basket  containing  a  niimber  of  tin 
tubes,  with  corks  in  each,  holding,  altogether,  twenty  pounds  of  nitro- 
glycerine. This  basket,  I  must  confess,  occupied,  chiefly,  my  thoughts 
during  the  descent,  notwithstanding  Mr,  Brown  told  a  humorous 
anecdote ;  and  a  complication  of  pipes,  braces  and  bolts  formed  the 
sides  of  the  shaft  in  a  manner  naturally  exciting  attention  and 
inquiry. 

These  were  visible  from  the  light  of  our  tallow  candles,  adjusted  in 
the  fronts  of  our  hats. 

On  arriving  at  the  bottom  of  the  shaft,  Mr.  Brown  took  the  lead 
toward  the  drillers,  1,500  feet  distant,  with  the  basket  of  nitro-gly- 
cerine. When  we  came  to  the  terminus,  the  machines  were  soon 
stopped.  Mr.  Brown  measured  each  hole  drilled,  and  made  his  memo- 
randa of  the  depth. 

The  two  engines  were  rolled  back,  over  the  iron  rails  laid  for  this 
purpose,  several  hundred  feet,  and  a  heavy  shield  of  plank,  spiked  and 
bolted  together,  placed  in  front  of  them  for  the  purpose  of  protecting 
them,  and  also  the  electrician.  While  this  vv^as  o-oino;  on,  Mr.  Brown 
was  taking  the  tubes  of  nitro-glycerine  from  his  basket,  one  at  a  time, 
withdrawing  the  cork,  and  inserting  another,  in  which  a  fuse,  made 
after  the  plan  of  Mr.  Abies,  was  adjusted  so  as  to  immerse  it  in  the 
explosive  liquid.  Attached  to  these  fiise  are  two  copper  wires  a  few 
feet  long,  insulated  with  gutta  percha.  The  tubes  are  next  inserted 
in  the  holes,  and  pushed  with  a  w^ood  cane  to  the  bottom,  the  insu- 
lated wires  projecting  a  few  inches  out  of  the  hole.  Coarse,  damp 
sand  was  next  crowded  down,  and  somewhat  packed,  until  the  holes 
were  full. 

The  two  wires  of  all  the  fuses  were  alternately  connected  to  one  of 
the  two  large  insulated  wires,  which  are  attached  to  the  sides  of  the 
tunnel,  and  extend  about  600  feet  from  where  the  blast  takes  place. 
The  wire  at  the  left  was  also  attached  to  the  other  prime  wire.     All 
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that  was  now  needed  was  tke  electric  spark  to  pass  through  the  wires 
to  explode  all  the  cans  simultaneously. 

AYe  then  passed  down  the  tunnel,  leaving  the  infernal  apparatus  in 
darkness,  to  the  ends  of  the  prime  Avires  a  few  feet  behind  the 
machines  and  shields  just  referred  to.  Here  Mr.  Brown  connected 
the  two  wires  to  a  small  static  electrical  machine,  made  of  vulcanite, 
and  containing  within  one  of  its  chambers  a  condenser.  After  about 
six  turns  of  the  crank  of  the  machine,  the  accumulated  electricity 
was  discharged,  and  the  seventeen  pounds  of  nitro-glycerine  exploded 
at  once.  At  this  moment  the  workmen  had  receded  to  beyond  the 
shaft,  and  Mr.  Brown  had  sent  an  assistant  still  farther  off  with  the 
remaining  three  pounds  of  nitro-glycerine  in  the  basket. 

The  shock  of  the  explosion  was  felt  instantaneously  with  the 
discharge  of  the  electric  current.  The  deep  report  was  more  like 
what  I  would  imagine  would  be  the  effect  of  the  loudest  "  thunder 
clap "  confined  in  a  like  subterranean  alley,  than  any  effect  I  can 
think  of  to  compare  it  with. 

I  was  told  that  the  force  of  air  issuing  from  the  top  of  the  shaft  is 
sufficient,  on  these  occasions,  to  lift  the  hats  of  those  near  it,  and  that 
the  vibrations  are  distinctly  felt  at  the  surface,  through  the  nearly 
600  feet  of  rock  and  earth  above  the  blast. 

The  use  of  nitro-glycerine  is  hastening  the  work  forward.  One  of 
the  foremen  of  the  shaft  informed  me  that  with  this,  one  hole 
accomplished  the  removal  of  as  much  rock  as  three  holes  charged 
with  powder,  and  in  "  stopping  out  bench  work,"  one  hole  with  nitro- 
glycerine is  equal  to  eight  charged  with  powder,  in  execution  of  work. 

The  nitro-glycerine  is  made  at  the  laboratory  constructed  for  the 
purpose  near  the  shaft,  under  the  direction  of  Mr.  George  M. 
Mowbray,  who  has  recently  made  some  valuable  improvements  in  its 
manufacture. 

They  frequently  make  here  150  pounds  daily. 

On  entering  the  converting  department  of  these  works  the  first 
that  attracts' the  attention  is  a  long  trough,  resembling  a  manger  for 
feeding  horses,  about  three  feet  above  the  floor,  and  fifty  feet  in  whole 
extension,  filled  with  ice  and  a  little  salt. 

In  this,  about  two  feet  apart,  are  earthen  jars  holding  a  gallon 
each,  their  tops  projecting  two  or  three  inches  above  the  ice.  In 
these  jars  is  the  nitric  and  sulphuric  acids.  Immediately  over  the 
jars,  two  feet  above,  resting  in  a  wuod  rack,  are  inverted  cans, 
holding  about  one  quart  of  glycerine.      This  drops  into   the  acid 
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below,  where  the  reaction  takes  place,  and  nitro-gljcerine  is  formed, 
which  falls  to  the  bottom  of  the  jar.  Mr,  Mowbray  agitates  his  acids 
with  cold  air.  For  this  purpose  he  leads  the  cold  air  resulting  from 
the  partial  expansion  of  compressed  air  into  the  laboratory  through 
iron  pipes,  and  over  each  jar  of  acid  is  a  cock  to  which  a  rubber  tube 
is  attached.  On  the  end  of  this  is  a  glass  tube.  During  the  reaction 
in  the  jars,  and  while  dense  volumes  of  nitrous-acid  are  evolved,  and 
the  heat  which  it  is  necessary  to  constantly  keep  down  is  rising,  his 
men  stir  the  mixture  with  these  glass  tubes,  admitting  a  current  of 
cold  air  which  agitates,  cools,  and  in  escaping  carries  off  the  gas  it  is 
so  essential  to  get  rid  of,  as  soon  as  possible  after  it  is  formed. 

The  next  part  of  the  process  is  the  removal  of  these  jars,  and  to 
empty  their  contents  through  a  trap  or  square  opening  in  the  center 
of  the  floor,  into  a  reservoir  holding  about  forty  gallons  of  water,  for 
the  purpose  of  washing  off  all  traces  of  acid.  This  reservoir  is  of 
wood,  lined  with  lead. 

After  washing  the  nitro-glycerine,  the  reservoir,  Wiich  is  balanced 
on  two  journals,  is  turned  over  on  its  side  gradually  and  the  nitro- 
glycerine emptied  into  glass  and  earthen  receptacles.  These  £^re 
removed  to  the  magazine,  a  few  rods  distant. 

At  the  time  I  entered  this  magazine,  there  were  1,000  pounds  of 
nitro-glycerine  there  in  jars,  holding  from  three  to  five  gallojis  each, 
resting  on  benches. 

Mr.  Mowbray  prepares  his  own  nitric  acid,  near  by,  and  also 
concentrates  the  sulphuric  acid  he  employs.  It  is  probably  by  close 
attention  to  the  qualities  of  the  materials  he  employs,  and  the  thorough 
agitation  and  carrying  off  of  the  nitrous  acid  gas,  by  the  cold  air  intro- 
duced into  the  jars  for  this  purpose,  and  also  to  prevent  elevation  of 
temperature,  that  he  succeeds  in  obtaining  the  quantity  and  (piality  of 
nitro-glycerine  he  does.  Forty-two  pounds  of  glycerine  yields  him 
ninety-four  pounds  of  nitro-glycerine,  which,  at  a  temperature  of 
forty-eight  degrees  and  upward,  is  perfectly  transparent  and  without 
color,  A  little  below  this  temperatnre  it  becomes  frozen,  and  then 
resembles  pounded  ice. 

The  men  who  are  obliged  to  breathe  the  smoke^anesulting  from  the 
explosion  of  the  nitro-glycerine  in  the  tunnel,  informed  me  that  they 
experienced  very  little  inconvenience  from  it,  while  formerly,  when 
they  used  the  imported  article,  and  which  was,  more  or  less,  yellow 
and  brown,  they  were  affected  with  intense  headache. 

One  physical  difference,  which  will  be  appreciated  by  chemists, 
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between  that  imported  and  Mr.  Mowbray's  make,  is,  that  a  twelve 
inch  column  of  fluid  nitro-glycerine,  imported,  will  expand  in  freezing 
three-fourths  of  an  inch  in  height,  while  that  of  Mr.  Mowbray's 
shrinks  half  an  inch.  This  is  supposed  to  occur  from  the  presence  of 
nitrous  gas  in  the  one  and  an  absence  of  it  in  the  other. 

Mr.  Mowbray  and  the  electrician,  Mr.  Brown,  informed  me  that 
they  had  uiade  experiments  with  frozen  nitro-glycerine  ;  among  which 
a  tin  tube  was  nearly  filled  with  the  liquid,  then  frozen.  Gun-cotton 
in  one  case  was  placed  over  it ;  in  another,  fulminate  ;  in  another, 
gun  powder.  To  these  were  attached  electric  fuses,  the  tubes  placed 
between  heavy  blocks  of  ice,  and  fired.  The  result  was  to  drive  the 
frozen  nitro-glycerine  out  of  the  tube  into  the  ice,  in  the  form  of  a 
candle ;  no  explosion  of  the  nitro-glycerine  taking  place. 

Mr.  Mowbray,  from  this  and  other  experiments,  concludes  that  this 
agent  may  be  transported  quite  safely  in  the  frozen  state. 

There  are  two  routes  from  New  York  to  the  Hoosic  Tunnel.  One, 
by  the  New  IIa*ren  railroad  to  Bridgeport,  thence  by  the  Housatonic 
railroad  to  Pittsfield,  Mass.,  then  the  Pittsfield  and  North  Adams 
railroad;  the  other  and  quicker  is  the  Hudson  river  railroad  to  Troy, 
thence   by   the   Troy  and  North  Adams  railroad. 

Dr.  J.  F.  Boynton  remarked  that  he  had  seen  nitro-glycerine 
exploded  on  an  anvil  in  Washington,  by  being  struck  with  a  smooth- 
faced hammer,  and  only  that  part  which  came  in  contact  with  the 
face  of  the  hammer  exploded. 

Dr.  D.  D.  Parmelee  stated  that  nitro-glycerine  will  burn  like  oil, 
and  not  explode.  But  the  least  dirt,  such  as  straw,  or  any  other 
foreign  substance  causes  immediate  decomposition.  In  the  room 
where  the  nitro-glycerine  is  made,  potash  is  used  to  neutralize  its 
explosive  qualities,  and  such  places  where  it  may  have  dropped  on 
the  floor  are  covered  with  the  potash. 

The  chairman  presented  the  following  interesting  scientific  items  : 

Coating  for  Cast  Ikon. 
To  protect  cast  iron  work  from  oxydation  or  rust,  W.  Leike  of 
Hanover  has  sucwissfully  used  a  mixture  consisting  of  two  parts  of 
water-glass  (silicate  of  soda)  in  solution,  of  the  strength  indicated  by 
twenty  degrees  Baume,  and  one  part  of  zinc  oxyd.  The  material, 
laid  on  as  a  thick  varnish,  gives  the  iron  an  enameled  appearance, 
and  is  not  injured  by  the  application  of  soap  and  water  or  other  alka- 
line liquids. 
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Piers  in  Sea  Water. 
The  timber  piles  forming  the  foundation  of  the  railway  bridge  at 
Providence,  R.  L,  having  been  almost  eaten  through  above  the  sea 
bottom  by  worms,  Mr.  Gushing,  the  resident  railway  engineer,  caused 
wooden  piles  to  be  driven,  in  groups,  down  through  forty  feet  of  mud 
to  the  hard  pan,  and  inclosed  the  top  of  each  group  with  a  cast  iron 
cylinder,  which  extends  downward  a  little  below  the  sea  bottom,  so 
as  to  prevent  any  contact  of  wood  and  water,  thus  effectually  exclu- 
ding the  teredo,  and  forming  a  foundation  of  the  most  permanent 
character. 

ITew  Pluorescent  Solution. 

M.  Ditte,  of  Paris,  has  obtained  from  Cuba  wood  (Morus  tinctoria), 
a  solution  possessing  remarkable  fluorescent  properties.  His  process 
in  preparing  the  solution  is  to  dissolve  the  cake  in  an  excess  of  acetic 
acid  which  is  accomplished  in  the  course  of  twenty-four  hours.  Six 
times  its  volume  of  alcohol  is  then  added  and  the  mass  filtered.  The 
resulting  liquid  is  red  by  transmitted  light,  and  by  reflected  light  a 
magnificent  green.  If  pure  ether  is  added  to  the  acetic  acid  solution, 
a  yellow  matter  is  precipitated,  and  the  liquid  loses  its  dichroic  pro- 
perty, while  the  precipitate  dissolved  in  alcohol  retains  it.  A  decoc- 
tion of  Cuba  wood  is  not  dichroic,  but  becomes  so  by  the  addition  of 
acetate  of  alumina.  The  fluorescence  is  very  vivid  with  the  magne- 
sium light  and  in  Geissler  tubes,  but  is  not  visible  in  the  light  from  a 
lamp,  candle,  or  gas  burner. 

The  Abyssinian  Jibara. 

A  recent  number  of  The  Journal  of  Travel  contains  an  illustration 
of  this  singular  plant,  which  has  no  branches,  and  puts  fortli  leaves 
only  around  the  middle  of  the  trunk,  the  upper  portion  being  entirely 
bare.  The  Journal  says  :  "  There  are  a  number  of  forms  peculiar  to 
Abyssinia  itself,  the  most  remarkable  of  which,'  perhaps,  is  the  won- 
derful Jibara  {Rhyncho-petalum  Tnontanmn),  the  zone  of  which  begins 
at  11,000  feet,  and  continues,  so  far  as  the  soil  extends,  up  to  the 
highest  tops,  at  first  mixed  with  Erica  and  Hypericum,  then  standing 
in  thousands  on  the  short  grass,  of  the  meadows,  blooming  among 
numerous  small  alpine  plants.  It  has  long  been  known  as  one  of  the 
most  striking  plants  of  the  country.  Jussieu  and  most  botanists  have 
ranked  it  among  Lobeliacese,  but  we  think  Robert  Brown  formed  a 
truer  estimate  of  its  afiinities  when  he  placed  it  in  the  neighboring 
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order,  tlie  Campaniilacece.  If  it  were  blue  (which  it  is  not),  it  might 
be  called  the  blue-bell  of  Abyssinia,  rather  a  ditfereut  looking  Campa- 
nula from  our  humble  little  hare-bell.  It  is  a  tree  fifteen  feet  high, 
with  succulent  leaves,  and,  in  some  respects,  bearing  a  great  similarity 
to  the  Agaves,  with  which  it  has  the  additional  point  of  resemblance 
that  it  lives  until  it  flowers,  and  then  dies.  The  flower-spike  is  yel- 
lowish red  in  color,  and  very  handsome.  Its  otlier  qualities,  however, 
are  not  so  pleasant ;  its  fresh  juice  has  the  smell  of  bugs.  It  is  very 
poisonous  ;  so  much  so  that  even  its  shadow  is  said  to  be  fatal  to  those 
who  sleep  under  it.  A  more  credible  report  is,  that  even  its  smoke 
occasions  vomiting. 

Cattleya  Dowiana. 

The  Country  Gentleman'' s  Magazine  of  London,  gives  the  figure 
of  this  magnificent  Orchid,  which  was  received  from  Costa  Rica 
through  G.  U.  Skinner,  Esq.  In  its  coloring  and  general  effect  it  is 
entirely  unlike  anytliing  yet  seen  in  the  genus  ;  the  sepals  and  petals 
being  of  a  mellow  straw-color,  while  the  lip  is  one  uniform  mass  of 
the  darkest  purple  velvet,  streaked  regularly  throughout  with  gold 
threads.  The  expanded  flowers  are  nearly  seven  inches  across,  and 
the  fringed  labellum  is  not  less  than  four  inches  long,  the  latter 
having  protruded  about  an  inch  beyond  the  point  of  the  unexpanded 
buds.     Its  beauty  entitles  it  to  rank  as  queen  of  all  known  Cattleyas. 

White   Lead. 

A  new  process  for  the  manufacture  of  hydrated  carbonate  of  lead 
has  been  invented  by  M.  A.  Girard,  of  France.  Lead  is  first 
thoroughly  granulated  ;  tlie  metal  is  then  placed  in  a  rotating  cask, 
which  should  be  made  of  beech  or  elm  (not  of  oak)  with  one-fourth 
its  weight  of  pure  water.  The  cask  is  made  to  rotate  thirty  or  forty 
turns  a  minute,  and  a  current  of  air  is  forced  in  during  the  rotation. 
After  about  two  hours  nearly  all  tlie  lead  is  found  to  be  oxydized  ; 
then  a  current  of  carbonic  acid  is  forced  in  instead  of  the  air,  and  the 
rotation  is  continued  for  four  or  five  hours  longer,  when  the  oxyd  is 
found  to  be  converted  into  the  hydrated  carbonate  which  is  separated 
from  the  metal  not  oxydized  by  decantation.  The  new  process  difl'ers 
somewhat  from  one  often  used  in  which  litharge  (oxyd  of  lead)  is 
mixed  with  water  and  one  per  cent  of  neutral  acetate  of  lead,  over 
which  carl)onic  acid  gas  is  passed  until  the  whole  is  converted  into 
white  lead.     In  this  case  the  acetate  of  lead  is  first  formed  and  then 
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decomposed  by  carbonic  acid ;  the  resulting  acetic  acid  immediately 
acts  on  another  portion  of  the  oxyd  and  is  again  set  free ;  thus  a 
small  portion  of  acetic  acid  is  used  over  and  over  as  the  medium  for 
dissolving  the  oxyd.  The  white  lead  made  by  this,  as  well  as  by  the 
old  Dutch  process,  contains  an  excess  of  hydrated  oxyd  of  lead. 

Sodium  Salts  Formed  Sy^'theticallt. 
Mr.  A.  R.  Cotton  gave,  before  >the  British  Association  for  the 
Advancement  of  Science,  the  results  of  his  experiments  by  which  he 
succeeded  in  obtaining  from  100  grammes  of  sodium  1T5  grammes  of 
sodium  salts  of  acids.  His  conclusions  were :  1.  That  where  a  cur- 
rent of  dry  carbonic  acid  is  kept  constantly  passing  through  absolute 
alcohol,  which  is  in  contact  with  sodium  amalgam  containing  about 
two  per  cent  of  sodium,  for  every  150  grammes  of  sodium  used  in  the 
reaction,  at  least  175  grammes  of  sodium  salts,  formed  synthetically, 
are  produced ;  about  thirty -five  grammes  of  which  are  sodium  salts 
of  volatile  acids,  and  the  remaining  140  grammes  are  the  sodium  salts 
of  fixed  acids.  2.  That  the  volatile  acids  do  not  consist  entirely  of 
formic  acid,  but  contain  at  least  one  acid  of  higher  molecular  weight. 
3.  That  the  fixed  acids  are  principally  acids  having  a  greater  atomicity 
than  basicity,  and  they  were  originally  produced  as  sodium  salts,  in 
which  both  the  basic  and  typical  hydrogen  of  the  acid  are  replaced  by 
sodium.  At  the  conclusion  of  the  paper,  Prof.  Frankland  said  Mr. 
Cotton,  in  this  preliminary  report,  had  shown  conclusively  that  he 
had  obtained  a  great  quantity  of  the  crude  synthetical  product,  and 
the  great  problem  now  remained  of  isolating  and  determining  the 
precise  nature  of  the  substances  of  which  it  is  composed.  Should  he 
succeed  in  solving  this  problem,  the  result  would  be  one  of  the  most 
interesting  discoveries  in  synthetical  chemistry.  Mr.  Cotton  had,  no 
doubt,  struck  out  a  novel  line  of  research  in  a  class  of  investigations 
which  at  the  present  time  prominently  occupied  the  attention  of 
chemists. 

BUFFEES    FOR   ShIP    CaBLES. 

Mr.  E.  Saunders  lately  described  before  the  London  Institution  of 
Naval  Architects  his  mode  of  applying  portable  bufters  or  springs  to 
the  cables  of  ships  riding  at  anchor.  In  principle  it  is  the  same  as 
that  now  applied  to  railway  cars  to  control  the  sudden  stopping  and 
starting  of  trains.  Mr.  Saunders  uses  India  rubber  springs  of  great 
strength  and  power,  say  from  twenty  to  eighty  tons,  suited  to  all 
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vessels  from  200  to  3,000  tons.     A  clutch  at  one  end  of  the  spring 
has  a  spare  chain  passed  through  it,  and  that  chain  is  either  made  fast 
to  the  bits  or  the  windlass,  clear  of  the  chain  cable  which  the  ship  is 
riding  by.     In  case  more  cable  is  required  the  spare  piece  of  chain  is 
let  go,  Avhen  the  ship  will  ride  by  a  cable ;  the  clutch  is  taken  off  in 
a  moment,  and  the  cable  veered  away  as  much  as  required.     So  long 
as  ships  ride  in  easy  tides  and  in  moderate  weather  the  ordinary 
strength  of  a  cable  as  guaranteed  by  proof  test  is  amply  sufRcient ; 
but  when  a  ship  is  riding  in  a  strong  tideway  and  boiling  eddies,  or 
in  a  heavy  sea  and  hard  gales,  the  case  is  entirely  different.     At  one 
moment  she  forges  ahead  toward  her  anchors ;  at  another  she  sheers 
off  at  an  angle  of  twenty-five  degrees,  or  more,  from  the  course  of 
the  tide;  again  she  falls  astern,  and  is  suddenly  checked.     It  is  at 
this  particular  crisis  that  the  anchor  either  starts  from  its  holding  bed 
or  is  broken  ;  the  chain  snaps,  the  windlass  is  upset,  or  other  serious 
damage  transpires.     To  mitigate  this  damaging  shock  in  storms  the 
spring  is  applied.     According  to  a  well-known  maxim,  the  strength 
of  a  chain  is  the  strength  of  its  weakest  link  ;  no  more  ;  and  one  flaw 
is  fatal.     But  if  at  the  moment  of  severest  tension  a  few  inches  of 
stretch  can  be  given  by  means  of  a  powerful  spring  the  danger  of 
parting  is  thereby  avoided.     Many  familiar  examples  might  be  given 
to  illustrate  this  well-known  law  of  dynamics.     One  that  will  readily 
occur  to  all  seamen  is  the  common  use  of  fenders,  particularly  those 
made  of  coir  and  cork  combined  ;   how  in  a  moment  an  otherwise 
severe  concussion  is  rendered  harmless  by  throwing  such  a  squeezable 
cushion  between  the  ship's  side  and  the  dockhead,  or  other  rigid  body 
coming  in  contact.    The  explanation  is  obvious.     In  the  one  case  the 
shock  is  instantaneous,  and,  therefore,  mischievous  ;  in  the  other  the 
momentum  expends  itself  upon  a  yielding  body,  and  no  damage  is 
done.     Precisely  on  the  same  principle  it  is  that  the  use  of  a  spring, 
sufficiently  powerful  to  act  at  the  moment  required,  gives  relief  to  a 
chain  by  absorbing  the  surplus  strain.     Statistics  would  amply  show 
that  where  one  ship  is  lost  in  mid-ocean,  at  least  100  are  lost  on  various 
shores.     Certificates  were  read  by  Mr.  Saunders  touching  the  actual 
use  of  these  cable  springs.     The  statements  contained  in  one  of  these 
is  sufficiently  convincing.    H.  M.  lightship  Comet,  in  Gaspar  channel 
had,  previous  to  applying  the  spring,  parted  her  cable  on  an  average 
five  times  a  year.     In  November  last  she  rode  through  a  cyclone, 
while  two  ships,  a  brig,  and  two  ])owerful  steamers,  on  better  anchor- 
age, within  u  few  miles,  each  having  two  anchors  down,  all  parted 
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their  cables,  and  three  of  them  were  driven  on  shore.  Aside  from 
the  question  of  safety,  the  comfort  and  rest  of  passengers  is  secured 
while  the  ship  is  riding  at  anchor  during  rough  weather. 

Distillation  of  Petroleum. 
Dr.  Joseph  Hirsh,  of  Chicago,  in  a  communication  to  The  London 
Chemical  News^  gives  the  following  rules,  which,  by  experience,*  are 
found  to  regulate  the  distillation  of  a  mixture  of  native  hydrocarbons 
on  an  extensive  scale :  1.  The  difference  of  temperature  between  the 
actual  boiling  point  of  oil  of  definite  gravity  and  of  the  temperature 
to  which  it  is  raised,  is  proportionate  to  the  effect  of  the  process  of 
"  cracking ;"  i.  e.,  the  more  the  temperature  of  the  actual  boiling  point 
of  oil  of  definite  gravity  is  above  the  temperature  to  which  the  same 
oil  is  raised,  the  greater  is  the  quantity  of  light  oil  obtained.  If,  then, 
we  wish  to  reduce  the  gravity  of  a  heavy  oil  greatly,  we  should  have 
to  employ  an  exceedingly  low  temperature,  so  low,  sometimes,  as  to 
suspend  actual  distillation  for  a  short  time.  2.  The  gravity  of  the 
distillate,  resulting  from  the  reduction  of  temperature,  will  be  directly 
proportionate  to  the  said  reduction  ;  i.  e.,  if  we  reduce  the  temperature 
to  a  degree  at  which  naphtha  of  0.700  boils,  the  resulting  distillate 
will  possess  a  specific  gravity  of  0.700,  regardless  of  the  gravity  of  the 
original  oil.  This  law  enables  us  to  produce  a  distillate  of  any  desired 
gravity  (below  that  of  the  oil  before  distillation)  from  any  crude  oil, 
and  a  due  regard  to  it  enables  us  to  produce  illuminating  oil,  without 
great  quantitative  loss,  from  the  light  Pennsylvania  oils,  of  the  same 
specific  gravity  as  that  produced  from  the  heavier  Ohio,  Canada  or 
California  oils.  In  distillation,  the  temperature,  therefore,  should 
always  be  reduced  to  the  boiling  point  of  oil  of  the  specific  gravity 
desired.  3.  The  difference  between  the  temperature  of  the  two  boil- 
ing points,  viz.,  of  the  oil  being  subjected  to  distillation,  and  of  the 
desired  distillate,  is  in  direct  proportion  to  the  height  of  the  still 
employed,  or,  which  produces  the  same  effect,  to  the  facility  for  cool- 
ing the  upper  portions  of  the  still.  According  to  this  law,  a  heavy 
oil  will  yield  the  readier  a  light  distillate,  the  higher  the  vapors  have 
to  rise  before  leaving  the  still,  because  the  reduction  of  temperature 
in  those  higher  portions  of  a  retort,  which  are  more  remote  from  the 
source  of  heat,  acts  upon  the  vapor  of  the  oil  in  fine  division,  and 
reduces  their  gravity  more  readily  than  the  compact  liquid  oil.  If 
the  heat  is  applied  solely  to  the  bottom  of  the  still,  while  its  sides  and 
top  may  be  expose4  to  a  ciirreijt  of  cQol  ^ir^  the  reductipn  of  th§  teni- 
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peratnre  of  the  oil  vapors  takes  place  similarly  to,  and  can  be  con- 
trolled better  than,  the  cooling  in  high  stills,  without  this  provision. 
The  arrangements  for  cooling  the  sides  and  top  of  a  still  must  there- 
fore be  more  complete  the  lower  or  smaller  the  still  employed  is. 
This  law  also  teaches  us  that  stills,  to  be  used  for  "  cracking "  oil, 
should  have  a  flat  bottom,  and  should  have  the  ilues  arranged  in  such 
a  manner  as  to  permit  the  restriction  of  the  fire  to  the  bottom  only, 
which  is  necessary  in  the  process  of  "  cracking."  Where  superheated 
steam  is  used  as  the  heating  medium  it  ought  to  be  applied  to  the 
bottom  only.  "Where  the  dimension  of  stills  become  huge,  as  those, 
for  instance,  in  the  refinery  of  Reese  &  Graff,  Pittsburg,  Pennsyl- 
vania, which  have  a  capacity  of  40,000  gallons  each,  a  flat  bottom 
would  hardly  be  strong  enough ;  in  such  cases  the  boiler  shape  is 
usually  employed.  In  order  to  have  a  practically  sufiiciently  large 
heating  surface,  the  fire  has  to  reach  up  to  a  certain  distance  on  the 
round  boiler.  If  the  cpiantityof  oil  present  in  the  still  is  so  small  as 
to  be  below  the  boiler  surface  exposed  to  the  fire,  the  rising  oil 
vapors  will  be  superheated  on  this  surface,  and  the  resulting  distillate 
will  be  of  greater  specific  gravity,  and  of  darker  color  than  it  nor- 
mally would  have  been,  the  product  resembling  more  the  oils  result- 
ing from  the  distillation  of  coal-tar.  For  this  reason  the  residuum  in 
sucli  stills,  after  reduction  to  the  quantity  mentioned,  is  frequently 
removed  to  the  smaller  stills  ;  this  diminution  of  the  temperature  of 
the  oil  vapors  causes  a  partial  condensation  and  redistillation  of  the 
oil,  which  diminishes  its  color  and  gravity.  4.  The  intensity  of  the 
process  of  "  cracking  "  is  proportionate  to  the  suddenness  with  which 
the  oil  vapors  are  condensed  before  leaving  the  still.  The  thorough 
application  of  this  principle  produces  more  rapidly  those  results  men- 
tioned as  necessary  in  the  preceding  paragraph.  5.  The  difference  in 
gravity  between  that  of  the  oil  distilled,  and  of  the  desired  distillate,- 
is  in  direct  proportion  to  the  quantity  of  water  produced  in  the  pro- 
cess. If  from  a  heavy  oil,  an  exceedingly  light  distillate  is  to  be  pro- 
duced, the  proportion  of  water  is  so  immense  as  to  show  occasionally 
a  distillate  of  water  with  but  a  minute  percentage  of  oil  floating  on 
its  surface.  In  all  such  cases  small  black  particles  of  carbon  float  on 
the  top  of  the  water,  forming  an  intermediate  layer  between  the  lat- 
ter and  the  oil.  The  quantity  of  carbon  separated  in  this  manner  is 
also  proportionate  to  the  quantity  of  water  distilled  over  respectively 
and  the  intensity  of  the  process  of  "  cracking  "  employed.  This  car- 
bon is  mechanically  carried  over  by  particles  of  water  which,  in  con- 
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tact  with  oil,  always  produce  violent  ebullition.  These  laws  are  the 
same  with  hydrocarbons  distilled  under  the  ordinary  atmospheric 
pressure,  as  with  those  distilled  in  a  vacuum  or  under  increased 
pressure.  In  the  last  two  cases  the  variation  of  the  boiling  point  cor- 
responding to  these  different  degrees  of  temperature  has  been  taken 
into  consideration. 

After  a  discussion  of  points  suggested  by  the  foregoing  articles, 
the  association  adjourned. 


October  1,  1868. 

Prof.  S.  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emeby,  Secretary. 

]^EW  Water  Meter. 

Mr.  Groesbar  exhibited  his  new  water  meter,  the  piston  and  valve 
being  made  in  one  piece.  There  are  two  rollers  of  round  India  rub- 
ber wliich  roll  over  the  piston. 

Mr.  Emery  said  he  was  present  at  the  last  trial  of  meters,  and  it 
was  quite  interesting  to  see  the  variety  of  machines  constructed  to 
measure  water.  He  believed  that  a  good  meter  was  a  mere  question 
of  mechanical  skill.  The  piston  meters  will  undoubtedly  be  the  best 
ones.  The  screw  meter  was  not  a  success.  The  only  patents  that 
can  now  be  obtained  for  water  meters  are  for  the  valves. 

Mr.  Stetson  remarked  that  there  are  so  many  different  conditions 
required  in  a  meter,  that  one  to  answer  all  purposes  is  very  difficult. 
In  some  places  a  meter  is  wanted  to  measure  water  very  accurately, 
and  at  other  places  exactness  is  not  so  much  cared  for.  At  Boston 
they  are  so  situated  that  they  can  afford  water  very  cheap,  but  in 
Brooklyn  it  is  expensive,  and  hence  it  will  pay  to  have  a  cheap  meter. 

Dr.  Yanderweyde  thought  the  screw  meter  almost  worthless  where 
accuracy  is  required.  The  one  here  exhibited  appeals  to  be  a  very 
ingenious  one,  and  deserves  more  than  a  passing  notice. 

]tTEw  Method  foe  Eemembering  Historical  Events. 
Mr.  ISTapoleon  Zaba  explained  his  method  of  studying  history.  The 
system  of  Mr.  Zaba  is  mnemonic,  and  is  taught  by  means  of  a  series 
of  diagrams,  which  should  be  here  presented  in  order  to  make  the 
subject  understood.  The  speaker  occupied  a  half  an  hour,  and  suc- 
ceeded in  convincing  some  of  his  audience  that  this  plan  for  retaining 
history  was  feasible. 
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Rocking  Chaik  Spkings. 

Mr.  I.  Blake  exhibited  his  patent  spring  rocking  chair.  The  prin- 
cipal feature  of  this  invention  was  the  use  of  a  spiral,  tapered  spring, 
so  constructed  as  to  be  readily  attached  to  the  hind  legs  of  a  common 
chair,  which  can  thus  be  immediatelj  used  as  a  rocking  chair.  The 
price  of  the  springs  was  one  dollar  a  pair.  The  chair  was  thought  to 
be  convenient  for  very  uneasy  people,  who  were  not  contented  to 
remain  in  the  same  position  more  than  a  minute. 

The  following  interesting  paper  was  then  read  by  its  author : 

The  Relations  of  Manufactukers  to  Inventors  and  Middlemen. 

Mr.  Thomas  D.  Stetson. — In  all  branches  of  manufacture,  inventing 
forms,  directly  or  indirectly,  an  important  element,  A  patent,  in 
this  country,  endures  seventeen  years,  during  which  time  very  great 
changes  are  lia,ble  to  occur  ;  partly  caprice,  but  mainly  improvements. 
During  the  last  decade,  clocks  have  changed  but  little,  window-glass 
less,  boots  and  shoes  a  little  more,  but  the  means  of  producing  the 
last  have  been  almost  entirely  revolutionized.  The  hat  manufacture 
is  one  which  is,  at  this  moment,  being  changed  from  hand-work  to 
machinery  at  a  rate  which  is  hardly  appreciated,  even  by  those  who 
are  in  the  strongest  part  of  the  current.  In  all  branches  of  manu- 
facture there  is,  or  is  likely  to  be,  progress. 

The  manufacturing  concern  which  refuses  to  introduce  any 
improvements,  will  sink  out  of  sight.  The  concern,  which  buys  all 
at  the  price  asked,  and  pays  the  license  fees  without  esteeming  such 
questions  worthy  of  study,  will  contribute,  and  rightly,  to  the  income 
of  some  other  party,  who  has  invested  with  more  knowledge  and 
foresight,  and  earlier  assisted,  to  bring  forward  the  improvement. 
And  the  concern,  which  undertakes  to  bid  defiance  to  the  patent  laws, 
and  adopt  improvements  at  will,  without  paying  any  one,  will  live 
an  unchristian  and  unprofitable  life,  and  perish  unlamented,  except 
by  lawyers. 

There  are  three  requisites,  to  genuine  success,  to  an  inventor  with 
moderate  means.  First,  or  at  some  stage,  the  procuringof  a  patent. 
Second,  or  first,  or  simultaneously,  with  the  patent,  the  carrying  out  of 
the  invention.  And,  third,  the  convincing  of  others  of  its  value  and 
arranging  for  its  use.  This  last  step  is  usually  the  most  diflicult.  At 
any  rate,  it  calls  for  a  difierent  order  of  talent  from  the  others.  As 
a  general  rule,  the  three  steps  require  three  difierent  operators. 

There  are  inventors,  who  are  excellent  business  men,  capable  of 
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undertaking  almost  any  branch  of  business.  Of  such,  Mr.  Corliss,  of 
"  the  Corliss  Steam  Engine  Company  ;"  Mr.  Hotchkiss,  of  Kifle  Can- 
non Projectiles;  Col.  Hoe,  and  a  few  others,  are  examples;  but, 
usually,  the  inventor  is  not  the  best  man  to  take  either  of  the  three 
steps. 

It  may  seem  a  bold  proposition  to  say  that  the  inventor  is  not  the 
best  man  to  work  out  and  experiment  on  his  own  invention  ;  in  other 
words,  to  reduce  it  to  practice ;  but,  as  a  general  proposition,  it  is 
true. 

The  capital  and  skill  possessed  by  established  manufacturers,  are 
essential  to  the  success  of  new  inventions.  Inventors  over-rate  the 
value  of  their  novel  ideas  when  they  imagine  that  they  will  more  than 
compensate  for  the  absence  of  experience.  An  inventor,  who  takes  a 
patent  in  an  art  with  which  he  is  not  familiar,  and  undertakes  alone 
to  work  it  in  competition  with  established  manufacturers  operating  on 
the  old  plan,  is  in  purgatory,  if  not  a  shade  lower.  Inventions  must 
be  worked  with  capital  and  skill. 

A  partnership  between  an  inventor  and  a  good  business  man  is  a  desir- 
able arrangement  sometimes.  But  when  the  invention  alone  is  wanted, 
it  is  generally  inexpedient  to  make  the  inveiitor  an  active  partner. 

As  a  general  fact,  an  inventor — a  man,  of  whom  nothing  else  is 
known  than  that  he  has  made  a  valuable  invention — will  make  a  poor 
superintendent,  or  foreman,  for  the  same  reason,  that,  as  a  general 
fact,  any  individual  selected  at  random,  will  make  a  poor  superinten- 
dent or  foreman.  The  possession  of  an  inventive  mind  does  not  make 
a  man  more  qualified  to  fill  positions  of  trust.  Desirable  superinten- 
dents, foremen,  presidents,  treasurers,  directors,  general  or  special 
agents,  buyers,  salesmen,  travelers ;  these  are  not  ordinary  pro- 
ductions. They  are  rare  men.  The  value  of  their  services  is  due  to 
qualifications  independent  of  invention  which  are  rarely  found,  and 
they  must  often  be  selected  without  reference  to  the  possession  of  the 
additional  quality  of  invention. 

When,  however,  it  is  possible  to  secure  a  man  otherwise  valuable, 
who  has  a  talent  for  invention,  and  the  still  more  rare  talent  of 
controlling  it,  so  that  it  will  not  run  away  with  him,  secure  him  as  a 
prize  and  make  liberal  arrangements  with  him.  Pay  him  for  his 
inventions  either  separately  or  by  a  good  salary.  Make  it  an  object 
for  him  to  come  to  you  and  stay  with  you.  Occasionally  it  will  pay 
to  hire  a  man  on  purpose  to  invent. 

In  many  instances,  inventions,  or  an  interest  therein  are  sold  by 
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the  inventor  for  a  moderate  sum  before  an  application  for  a  patent 
has  been  made,  or  afterward  before  the  issue  of  the  patent.  This  is 
the  cheapest  time  to  buy  an  invention.  With  any,  even  very 
moderate,  jndscment  in  regard  to  tlie  merits,  the  chances  of  success 
are  greater  than  tlie  prices  asked  at  this  period.  In  many  instances 
half  of  a  good  patent  is  purchased  for  the  payment  of  the  expenses 
of  making  and  conducting  the  application,  about  $100.  The  dearest 
time  to  buy  the  whole,  or  any  part,  is  after  a  patent  has  issued,  and 
after  the  inventor,  or  his  representative,  has  great  ideas  of  its  value  ; 
but  before  any  reliable  tests  of  its  merits  can  be  produced.  Here 
the  chance  of  ultimate  success  is  but  little  improved,  while  the  price 
of  the  invention  has  increased  perhaps  one  hundred  fold.  In  many 
instances,  when  inventions  are  for  sale  under  such  conditions,  they 
have  been  tested  privately  by  the  inventors,  or  their  assigns,  and 
found  failures. 

An  invention  may  judiciously  be  purchased  immature  and  untested, 
but  this  condition  should  l)e  understood.  Draw  a  strong  black  line 
between  what  has  been  done,  and  what  some  one  thinks  can  be  done. 
In  this  country,  inventions  are  usually  2'>atented  immature  ;  in  Great 
Britain  and  France,  they  are  almost  necessarily  so.  Skill,  usually 
other  than  the  inventor's,  mi'ist  be  applied  either  before  or  after  the 
issue  of  the  patent.  This  must  be  often  done  in  this  country  to 
overcome  the  difficulties  interposed  by  the  patent-office  before  a 
patent  can  be  secured,  and  must  be  always  done,  in  every  country,  to 
■overcome  the  obstacles  in  forcing  it  into  use,  and  to  develop  and  test 
its-  true  value. 

Even  very,  important,  simple  and  economical  inventions  will  not 
work  their  own  way.  The  many  excellent  improvements  buried 
among  the  rejected  applications  in  the  United  States  patent-office, 
silently,  but  eloquently,  attest  this  fact.  Nobody  hears  of  them, 
because  it  is  nobody's  interest  to  drive  them.  Better  inventions,  in 
the  woolen  manufacture,  were  refused  patents,  between  the  years  1840 
and  1860,  than  have  been  patented  since.  I  do  not  mean  that  the 
later  patents  do  not  exhibit  a  more  advanced  progress,  but  that  greater 
steps  in  advance  were  described  then,  and  that  the  subsequent  steps 
have  been  smaller,  as  a  general  rule.  An  inventor  cannot  usually 
conduct  his  own  application  for  patent,  cannot  advertise  his  invention 
to  an  un appreciative  community,  and  cannot  reduce  his  invention  alone 
to  practical  perfection.  Different  inventors  err  in  different  directions. 
In  many  cases,  an  honest  inventor,  from  over  enthusiasm,  or  other 
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cause,  does  not  recognize  success  when  he  lias  develo])ed  it.  The 
world  waited  thirty  years  after  the  locomotive  had  been  built,  while 
inventors  exj^erimented  with  cog-wheels  and  racks  to  prevent  the 
driving-wheels  from  slipping. 

The  true  relation  of  manufacturers  to  inventions  obviously  lies  in 
mutually  aiding  each  other ;  capital  and  skill  on  the  one  hand,  and 
inventions  on  the  other,  must  assist  each  other,  and  mutually  pay 
each  other.  The  slowness  of  manufacturers  in  appreciating  the  "  situ- 
ation "  creates  a  necessity  for  middlemen,  who  perform  a  useful  work, 
but  usually  at  a  very  high  price,  and  often  with  a  disregard  for  com- 
mon honesty,  which  does  much  to  defeat  the  success  of  conscientious 
operators. 

With  some  inventors,  a  license  fee  proportionate  to  the  use  made  of 
the  invention  is  most  satisfactory,  and  develops  the  invention  with 
the  highest  benefit  to  the  parties  and  to  the  world ;  with  others,  and 
particularly  with  inventors,  who  are  very  bad  business  men,  a  com- 
plete transfer  of  the  entire  invention  is  almost  unavoidable. 

Giving  an  inventor  an  interest  in  the  future  working  in  some  man- 
ner either  by  stock,  license  fee,  or  Contingent  payments,  is  so  far 
preferable  to  clear  cash  payments  in  the  infancy  of  an  invention  as  to 
require  no  argument.  It  is  a  suspicious  circumstance  when  an 
inventor  insists  on  receiving  cash  for  the  whole  amount  accruing  to 
him.  On  the  other  hand,  it  is  in  most  cases  reasonable  that  an  inven- 
tor shall  receive  a  fourth,  or  some  other  portion  of  his  pay  in  cash, 
as  an  assurance  that  the  associates,  to  whom  he  gives  up  the  whole  or 
a  large  part  of  his  invention,  are  in  earnest  and  will  proceed  to 
develop  it  in  good  faith. 

The  purchase  of  an  undivided  portion  of  a  patent  involves  a  kind 
of  partnership  with  the  inventor  which  may  lead  to  difficulties  in  case 
of  infringement.  The  purchase  of  a  license  may  lead  to  fault  finding 
in  the  same  event.  The  purchase  of  an  exclusive  license  is  open  to 
less  objection,  but  usually  a  complete  purchase  af  the  entire  patent 
is  preferable. 

In  conclusion,  gentlemen,  manufacturers  use  inventions  and  give 
them  attention,  but  not  to  the  neglect  of  the  regular  manufacture. 
Keep  the  broad  line  always  clear  between  experience  and  conjecture. 
If  necessary,  establish  a  separate  department  to  make  and  test  inven- 
tions. Pay  the  inventor,  but  buy  wisely.  Count  the  purchase  of 
inventions,  or  rights  in  them,  as  legitimate  an  expense  as  the  insur- 
ance on  your  buildings. 
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'  One  of  the  principal  incentives  to  the  formation  of  a  stock  company 
to  work  a  patent,  is  the  certainty  with  .wliieh  the  patent  can  be 
managed.  The  majority  of  tlie  stock  dictates  the  policy.  There 
may  not  be  harmony  among  the  owners,  but  there  is  pretty  certain 
to  be  a  unity  in  action.  "Where  patents  are  owned  in  fractions  by 
individuals,  either  owner,  hanging  back,  can  veto  the  action  of  the 
others,  and  the  whole  proceedings  come  to  a  dead  lock.  An  owner 
of  stock  in  a  company  cannot  do  this ;  he  can  only  exercise  his  rights 
in  electing  the  directors.  If  his  party  is  defeated,  his  power  is  at  an 
end  until  the  next  election.  An  incorporated  company  threatens  or 
sues,  compromises  or  surrenders,  as  its  officers  judge  for  the  best 
interests  of  the  whole,  without  any  compelled  deference  to  the  wishes 
of  the  inventor  or  any  other  partial  owner. 

In  the  discussion  which  followed  Mr.  Stetson's  paper,  Dr.  Parmelee 
remarked,  that  when  the  improvement  in  children's  shoes,  by  having 
the  toes  copper-tipped,  was  first  introduced,  he  thought  very  little  of 
it,  and  a  friend  of  his  was  ofiered  one-quarter  of  the  patent  for  $500 ; 
but  after  two  years,  that  interest  could  not  be  had  for  $25,000. 

The  chairman  presented  his  usual  budget  of  scientific  news,  as  fol- 
lows: 

Great  Bridge  over  the  Ohio  Eiver. 
The  iron  railway  bridge  now  in  course  of  construction  between 
Louisville,  Ky.,  and  Jefi'ersonville,  Ind.,  will  be  just  one  mile  in 
length.  It  will  have  twenty-four  spans,  two  of  these  wiU  be  370  feet 
each,  and  six,  245.5  feet  each.  Excepting  on  the  longest  spans,  the 
rails  will  be  placed  on  the  tops  of  the  girders,  these  being  of  the  class 
known  as  the  Fink  truss.  A  description  of  the  truss  is  here  quoted 
from  a  paper  on  "  American  Iron  Bridges,"  read  by  Mr.  Colburn, 
before  the  London  Institution  of  Civil  Engineers.  "  In  this  bridge  a 
pair  of  diagonal  tension  bars  connect  the  foot  of  the  principal  strut  or 
'  king-post '  in  each  truss,  with  the  ends  of  the  top  chord.  This  pair 
of  diagonal  bars  supports  one  of  the  whole  weight  of  the  truss  and 
its  load.  Each  half  span  is  subdivided  by  a  strut ;  and  two  diagonal 
tension  bars  extend,  one  to  the  nearest  end  of  the  top  chord,  and  the 
other  to  the  top  of  the  center  post.  Each  quarter  span  is  again  sub- 
divided into  eighths,  and  these  again,  for  spans  greater  than  100 
feet,  into  sixteenths.  In  a  truss  of  this  kind,  having  sixteen  panels, 
the  weight  of  the  bottom  of  the  strut  nearest  to  either  of  the  piers  is 
distributed  as  follows:    Calling  the  weight   one,  one-hall'  is  trans- 
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ferred  directly  through  a  tension-rod  to  the  nearest  end  of  the  top 
chord,  and  thus  upon  the  pier.  The  other  half  is  carried  to  the  top 
of  the  second  strut  from  the  pierj  and  is  received  at  the  bottom  of  that 
strut  by  a  pair  of  tension-rods,  which  subdivide  this  half  between  them  ; 
one-fourth  being  taken  directly  to  the  nearest  pier,  while  the  other 
fourth  is  transferred  to  the  top  of  the  strut  at  the  quarter  span.  This 
fourth  is  again  subdivided  at  the  foot  of  this  strut ;  one-eighth  being 
transmitted  through  a  tension-rod  to  the  nearest  pier,  while  the  other 
eighth  passes  to  the  top  of  the  middle  strut  of  the  whole  span,  and  is 
received  at  the  foot  of  this  strut  by  the  main  tension-rods,  which  thus 
transmit  one-sixteenth  of  the  original  load  to  each  pier.  Thus  the 
weight  at  the  foot  of  the  first  strut  from  the  end  of  the  truss,  is  distri- 
buted as  follows :  One-half,  one-fourth,  one-eighth,  one-sixteenth,  or, 
in  all,  fifteen-sixteenths  of  that  weight  reach  the  top  of  the  nearest 
pier  through  four  converging  sets  of  tension-rods,  while  the  remain- 
ing sixteenth  reaches  the  opposite  pier,  after  having  been  first  brought 
to  the  foot  of  the  center  strut,  through  the  intervention  of  three 
separate  systems  of  tension-bars.  With  the  exception  of  the  load  at 
the  foot  of  the  center  strut,  which  load  is  transmitted  directly  to  the 
piers,  the  loads  at  the  bottom  of  the  vertical  struts  are  more  or  less 
subdivided  in  the  manner  just  described,  before  reaching  the  ends  of 
the  truss."  The  estimated  cost  of  this  bridge,  which  is  to  be  com- 
pleted by  September  1st,  1869,  is  $1,600,000.  The  chief  engineer  of 
the  work  is  Mr.  Alfred  Fink,  and  the  assistant  engineer,  Mr.  F. '  "VY. 
Yaughan. 

REFRACTIOif   OF   LiGHT. 

Dr.  Gladstone  recently  presented  at  the  Royal  Institution  of  London 
the  results  of  some  new  researches  relating  to  the  refractive  indices  of 
different  substances,  showing  how  the  index  varies  with  temperature. 
By  means  of  an  electric  lamp  he  threw  the  yellow  line  in  the  spectrum 
of  the  metal  sodium  on  a  screen,  and  used  a  hollow  j)rism  filled  with 
the  oil  of  nutmeg  as  the  refracting  medium.  This  oil  was  selected 
because  its  temperature  is  very  readily  changed,  but  any  other  oil  will 
answer  the  purpose.  The  prism  was  fixed  at  its  angle  of  minimum 
deviation,  and  the  position  of  the  yellow  band  of  the  spectrum  was 
marked  by  a  strip  of  black  paper.  On  stirring  the  oil  with  heated 
metallic  rods  its  temperature  was  increased,  and  the  yellow  sodium 
line  was  shown  to  be  less  refracted  than  before.  He  had  tried  a  vast 
number  of  liquids,  and  hence  concludes  that  all  liquids  have  their 
index  of  refraction  diminished  by  heat. 
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He  had  also  turned  his  attention  to  solids,  but  on  tindini>;  that  the 
refractive  index  of  crown  glass  was  not  changed  by  heat  he  discon- 
tinued his  investigation  ;  but  Fizean,  of  France,  had  since  discovered 
that  in  nearly  all  cases  the  refractive  index  of  sohds  is  increased  by 
heat ;  the  two  exceptions  noted  by  him  being  crown  glass,  which  is 
not  altered,  and  fluor  spar,  which  has  its  refractive  power  diminished 
by  heat. 

Dr.  Gladstone  and  the  Rev.  Pelham  Dale,  while  experimenting 
together,  had  discovered  one  optical  property  which  was  constant 
under  varying  temperatures,  and  common  to  solid,  liquid,  and  gaseous 
conditions,  namely,  the  specific  refractive  energy  ;  that  is  to  say,  the 
refractive  index,  minus  one,  divided  by  the  density.  The  specific 
energy  multiplied  by  the  atomic  weight  of  a  body  will  give  its  refrac- 
tive equivalent.  Tables  had  been  computed  by  the  lecturer  showing 
the  atomic  weights  of  various  elementary  substances  and  their  corres- 
ponding refractive  equivalents,  which  were  then  exhibited.  Compound 
bodies  generally  possess  the  mean  refracting  power  of  their  constitu- 
ents. By  experiment  it  was  shown  that  on  mixing  spirits  and  water  the 
resulting  liquid  gives  a  little  more  refraction  than  either  of  these  sub- 
stances before  the  mixture,  owing  to  a  slight  contraction  in  bulk  when 
spirits  and  water  are  mixed,  the  increased  refraction  being  due  entirely 
to  increased  density.  The  most  general  law  arrived  at  from  these 
researches,  is  that  the  refraction  equivalent  of  any  substance  (whether 
a  mixture  or  a  true  chemical  compound)  is  the  sum  of  the  refractive 
equivalents  of  its  constituents. 

The  substance  of  greatest  dispersive  power  now  known  is  melted 
phosphorus,  ifext  to  it  stands  oxychloride  of  vanadium,  then 
follows  sulphur.  It  might  be  asked  why  some  substances,  such  as 
Iceland  spar,  are  double  refracting.  Dr.  Gladstone  believed  such 
substances  have  difierent  degrees  of  tension  in  difierent  directions. 
The  atoms  may  be  more  free  to  move  _  in  one  way  than  in  another,  so 
that,  in  one  direction,  they  ofter  more  resistance  to  the  passage  of 
light.  Consequently,  on  dissolving  such  substances,  the  property  of 
double  refraction  should  disappear.  Such,  on  experiment,  is  found  to 
be  the  fact ;  the  solutions  of  such  crystals  give  only  one  image,  which 
is  about  the  mean  of  the  two  seen  in  the  solid. 

One  of  the  most  beautiful  experiments  made  by  Dr.  Gladstone  was 
the  formation  of  ice  flowers.  A  slab  of  ice  cut  parallel  to  the  plane 
of  freezing  was  placed  in  front  of  the  electric  light,  and  greatly  mag- 
nified by  means  of  a  lens.    As  the  ice  began  to  melt,  the  flowers 
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began  to  appear,  growing  like  stars  on  the  screen.  As  tliey  were 
enlarged,  a  circle  or  oval  appeared  in  the  middle  of  each  star.  These 
beautiful  and  symmetrical  flowers  become  visible,  becanse  water 
refracts  light  differentlj  from  ice.  But,  as  water  between  thirty-two 
degrees  and  thirty-nine  degrees  Fahrenheit  is  less  dense,  and  conse- 
quently occupies  less  space  than  the  ice  from  which  it  is  made,  a 
vacuum  is  formed  in  the  middle  of  each  star  by  virtue  of  the  melting 
ice,  which  is  the  cause  of  the  circular  or  oval  appearances. 

Geeanosine. 

This  new  dye  is  made  by  dissolving  one  kilogramme  of  any  salt  of 
roseanaline  in  1,000  liters  of  boiling  v/ater  ;  when  this  solution  has 
cooled  to  113  degrees  Fahrenheit,  it  is  mixed  with  another  consisting 
of  four  and  a  half  kilogrammes  of  binoxyd  of  barium  with  thirty- 
five  liters  of  cold  water  and  ten  kilogrammes  of  sulphuric  acid.  The 
mixture  instantly  becomes  a  lemon  color,  but  in  a  short  time  is  nearly 
colorless.  After  being  filtered,  to  separate  the  sulphate  of  baryta, 
the  solution  is  gradually  heated  to  the  boiling  point,  when  it  assumes 
a  red  color,  which  reaches  its  greatest  intensity  after  boiling  for  two 
minutes,  and  is  then  ready  for  use.  Tlie  shade  of  color  produced  by 
this  dye  is  known  &,s  ponceau,  and  is  equal  in  brilliancy  to  that  made 
by  cochineal.  The  application  of  acid  strengthens  the  color,  and 
ammonia  discharges  it. 

Naphthyl-Carmine. 

M.  Yohl  prepares  this  dye  by  first  dissolving  twelve  parts  of  naph- 
thaline in  109  parts  of  sulphuric  acid,  and  adding,  by  degrees,  eighty- 
nine  per  cent  of  bichromate  of  potash.  After  the  reaction  has  termina- 
ted, boiling  water  is  added,  and  carbonic  acid  is  disengaged.  Carbonate 
of  soda  is  employed  to  neutralize  the  solution,  which,  after  being 
boiled  for  a  quarter  of  an  hour,  is  filtered  to  separate  the  oxyd  of 
chromium.  The  solution  has  now  a  beautiful  golden  color,  but  on 
adding  hydrochloric  or  sulphuric  acid  an  abundant  precipitant  is 
obtained,  which  is  naphthyl-carmine.  This  product  is  an  acid,  giving, 
with  alkalies,  a  yellow  solution,  which  dyes  silks  and  wool,  with  mor- 
dants, either  orange  or  violet. 

Coffee  used  in  Photography. 

Mr.  Ottavio  Baratti,  editor  of  Za  Camera  Oh.scura,  Ivre  Piverone, 
Italy,  has  invented  a  coffee  dry  process,  by  which  plates  prepare(J 
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twenty-two  months  back  gave  excellent  negatives  after  ten  seconds 
of  exposure.  He  uses,  as  a  preserving  liquid,  water,  300  grams ; 
ground  coflPee,  thirty  grams;  refined  sugar,  fifteen  grams.  His 
developer  consists  of 

Grams. 

Distilled  water 300 . 

Double  sulphate  of  ammonia  and  iron 7.50 

Crystallized  sugar 7 .  50 

Sulphate  of  copper 7 .  50 

Citric  acid 15 . 

After  the  plates  have  been  treated  with  the  preserving  solution, 
they  are  dried  by  means  of  a  tin  box  filled  with  very  hot  sand,  or  by 
w^ater  kept  at  the  boiling  point  by  means  of  a  spirit  lamp.  The  dried 
j^lates  are  then  placed  in  a  box  with  chloride  of  calcium  on  the  bot- 
tom ;  thus  the  collodonized  surface  takes  the  appearance  of  a  very 
brilliant  varnish. 

The  Chlamyder. 

M.  Pouchet,  director  of  the  Rouen  museum  of  natural  history,  in 
his  new  work  thus  describes  the  habits  of  this  curious  bird :  "  The 
speckled  chlamyder  is  a  bird  resembling  our  partridge,  but  is  distin- 
guished by  its  deep  color,  relieved  by  clear  spots,  and  by  its  neck, 
which  is  adorned  with  a  red  collar.  For  the  location  of  their  nest 
the  couple  choose  an  open  spot,  exposed  to  the  sun.  Their  first  care 
is  to  make  a  path  of  round  pebbles ;  when  they  deem  it  sufiiciently 
thick,  they  plant  in  it  a  little  avenue  of  branches.  They  are  seen, 
for  this  purpose,  to  bring  from  the  country  slender  shoots  of  trees,  of 
about  the  same  size,  wliich  they  thrust  solidly  by  the  thick  end  into 
the  interstices  of  the  stones.  The  branches  are  disposed  in  two 
parallel  rows,  converging  a  little  in  such  a  manner  that  they  form  a 
miniature  shrubbery.  The  plantation  is  a  yard  in  length,  and  is 
sufficiently  wide  to  allow  the  two  birds  to  walk  along  side  of  each 
other  in  the  interior.  This  grove  being  finished,  they  devote  them- 
selves to  embellishing.  Each  starts  out  foraging  in  the  fields,  and 
brings  back  all  the  sparkling  objects  it  can  pick  up ;  pearl  shells, 
birds'  feathers,  all  that  can  charm  the  eye.  These  trophies  are  sus- 
pended at  the  entrance  to  the  grove,  which  soon  begins  to  shine  in 
the  sun  like  a  palace  of  the  Arabian  Knights.  In  the  places  fre- 
quented by  the  chlamyders,  if  a  traveler  loses  his  w^atch,  his  knife, 
his  seal,  he  does  not  spend  his  time  looking  for  it  on  the  ground;  he 
knows  where  to  find  it." 
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Dynamite. 
This  name,  derived  from  a  Greek  word  meaning  "  power,"  is  given 
to  a  new  explosive  compound  introduced  by  Mr.  Nobel,  the  engineer 
who  first  brought  nitro-glycerine  into  practical  use  for  blasting.  The 
composition  of  the  new  substance  was  kept  secret  for  some  time,  it 
is,  however,  now  known  to  be  simply  nitro-glycerine  mixed  mechani- 
cally with  some  inert  body.  A  deposit  of  infusorial  earth  near  San 
Francisco,  composed  of  silica  and  sold  as  a  polishing  powder,  is  the 
body  mixed  with  nitro-glycerine  to  make  dynamite  for  California 
miners,  which  meets  with  an  extensive  sale. 

SUGAK   IN   BkEWING. 

The  quantity  of  sugar  used  in  the  breweries  of  Great   Britain 
during  the  year  186Y  was  41,134,000  pounds.     This  is  a  vast  increase 
over  that  used  in  any  preceding  year,  and  was  doubtless  owing  to  a 
deficiency  in  the  quantity  of  malt  nj^ade  and  imported.     According 
to  Dr.  Ure  an  equal  quantity  of  proof  spirits  (eighteen  gallons)  can 
be  obtained  from  one  quarter  of  malt  weighing  336  pounds ;  from 
1T5  pounds   of  the  best  West   India  sugar ;  from  234  pounds   of 
.  inferior  Jamaica  sugar,  and  from  295  pounds  of  refined  or  sugar- 
house  molasses.     The   manner   of  using  sugar   in   brewing  varies 
considerably  in    diiferent  breweries.      A    common   practice    is   to 
dissolve  it  in  boiling  water  and  add  to  it  the  malt  worts  in  the  hop 
back.     Some  brewers  place  the  sugar  in  the  coolers ;  others  in  the 
fermenting  tuns  shortly  before  cleansing,  and  if  it  is   thoroughly 
dissolved  before  being  casked,  quite  enough  fermentation  will  have 
ensued.     When  sugar  is  used  in  very  small  quantities  it  is  sometimes 
put  into   the    casks    of  beer    after    fermentation  has    ceased,   but 
great  care  must  be  taken  to  put  it  in  at  the  right  time ;  and  it  must 
not  be  done  if  the  beer  is  to  be  kept  for  any  length  of  time,  for  the 
second  fermentation  thus  set  up  is  sure  to  be  followed  by  a  reaction 
of  fiatness,    with    great    tendency    to  acetous   fermentation.     The 
quantity  of  malt  imported  into  Great  Britain  in  1867  was  less  than 
that   imported   in  1866  by  more  than   2,750,000  hundred   weight. 
Brewers,  having  discovered  that  they  can  make  an  acceptable  bever- 
age   by    substituting    sugar   or   molasses    for   barley    and    adding 
pernicious  narcotic  adulterations,  will  probably  never  return  to  the 
old  fashioned  method  of  brewing,  and  British  beer  must  hereafter  be 
defined  as  a  mixture  of  rum  and  malt  liquor. 
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Pkopagation  of  Sound  in  Tubes. 

M.  Iviindt  has  made  a  series  of  elaborate  experiments  to  determine 
the  velocity  of  sound  in  tubes.  He  finds  that  the  velocity  dimin- 
ishes with  the  diameter  of  the  tube,  but  this  diminution  only  becomes 
sensible  when  the  diameter  is  equal  to  one-fourth  of  the  length  of  the 
air-waves  producing  a  given  sound.  Starting  with  this  diameter,  he 
finds  the  velocity  of  sound  diminishes  with  the  increase  of  pitch,  or, 
in  other  words,  the  velocity  increases  as  the  length  of  the  air-waves 
increase.  In  tubes  of  small  diameter  he  discovered  that  fine  powder 
distributed  over  the  interior,  checked  the  progress  of  sound  in  direct 
proportion  to  the  quantity  and  lightness  pf  the  powder ;  yet  a  rough- 
ness in  iho,  tube  itself  does  not  retard  sound.  The  amplitude  of  the 
air-wave  or  the  intensity  of  sound  was  found  to  produce  no  influence 
on  the  rate  of  propagation.  In  this  connection  we  may  allude  to  the 
experiments  recently  made  by  M.  Regnault  of  the  French  Institute. 
He  used  the  new  sewers  in  the  city  of  Paris  for  the  purpose  of  deter- 
mining the  force  of  the  air  waves  producing  sound.  By  firing  a  pis- 
tol in  tubes  and  sewers  of  various  diameters,  he  found  that  the  sound 
was  carried,  in  a  passage  4.2  inches  in  diameter,  through  a  distance  of 
1,282  yards  ;  in  a  passage  11.8  inches  in  diameter,  4,191  yards  ;  in  a 
passage  forty-three  inches  in  diameter,  10,494.  The  manner  of  con- 
structing the  tube,  and  the  material  of  which  it  is  composed,  exercises 
a  great  influence  on  the  rapidity  with  which  sound  is  transmitted. 

LiQUIFTIKG   LaUGHINCJ    GaS. 

The  uniform  efficiency  and  safety  of  laughing  gas  as  an  anesthetic 
has  prompted  The  British  Medioal  Journal  to  suggest  that  a  bottle 
be  made  strong  enough  to  hold  the  gas  in  a  liquid  form,  and  of  such 
weight  and  dimensions  that  it  may  be  easilj^  carried  by  the  surgeon 
in  his  daily  rounds.  At  present  it  is  used  by  dentists  from  large  bags, 
into  wiiich  it  is  placed  as  soon  as  made.  Laughing  gas  is  composed, 
according  to  the  new  notation,  of  two  atoms  of  nitrogen  and  one  of 
oxygen.  These  two  elements  are  the  principal  constituents  of  com- 
mon air.  Laughing  gas,  or  nitrous  oxyd  can  be  liquified  under  a 
pressure  of  T50  pounds  per  square  inch,  when  at  the  temperature  of 
forty -five  degrees  Fahrenheit.  The  most  convenient  and  safe  recep- 
tacle for  the'liquid  would  be  a  brass  or  copper  tube,  not  more  than  a* 
foot  in  length,  and  of  such  thickness  as  to  resist  a  pressure  of  at  least 
1,500  pounds,  or  several  small  tubes  of  the  ordinarj-  thickness  might 
be  united  side  by  side  and  made  entirely  safe. 
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Tea  Float. 

Messrs.  Field,  of  Neweastle-upoii-tlie-Tine,  have  devised  and  pat- 
ented a  method  of  making  tea,  which  they  claim  effects  a  saving  in 
the  amount  of  the  tea  used.  Boiling  tea  has  a  tendency  to  dissipate 
tlie  active  principle,  theine,  but  exposing  the  leaves  to  the  highest 
temperature  belowthe  boiling  point  extracts  the  theine  rapidly,  with- 
out making  the  beverage  unpalatable.  As  the  hottest  portion  of  the 
water  is  always  at  the' top  of  the  vessel,  the  tea  is  j)laced  in  a  cylindri- 
cal metallic  sieve,  which  is  mad«  to  float  by  means  of  an  air  chamber 
attached  to  it,  so  that  the  tea  is  always  in  the  position  to  be  influenced 
by  the  greatest  heat. 

Bottom-Cast  Steel  Ingots. 
Mr-.  A.  L.  Holly,  of  the  Pennsylvania  Steel  Works  has  introduced 
a  new  process  in  casting  Bessemer  steel  ingots,  which  consists-  of 
making  a  nest  of  ingots  in  one  piece  by  pouring  the  metal  at  the 
bottom  and  in  the  center  of  the  mold.  In  this  manner  5,000  ino'ots^ 
have  been  cast^  mostly  in  groups  of  seven.  Arrangements  are  now 
being  made  to  cast  the  whole  charge  of  five  tons  in  a  group  of  thirteen. 
The  improved  flasks- consist  of  large  cast  iron  bottoms,  with  a  central 
cavity,  in  wliich  the  prolongation  of  the  central  or  spnie  mold  is 
formed,  and  radical  •channels  in  which  the  runners  from  this  sprue 
mold  to  tlie  surrounding  molds  are  formed.  The  cavity  and  runners 
are  lined  with  molding  material  (old  ground  fire-brick  and  loam)  from* 
one-half  to  one  inch  in  thickness.  The  patterns  are  all  formed  on  the 
follow-board,  and  drawn  at  one  opei'ation.  The  advantages  of  Mr. 
Holley's  process  over  the  ordinary  one  of  j^ouring  into  the  top  of 
the  mold  are : 

1.  The  improved  quality  of  the  ingots.  In  the-  ordinary  method 
the  steel  falls  the  whole  length  of  the  mold  and  spatters  on  tlie  sides^ 
consequently  the  ingot  is  more  or  less  porous.  By  the  new  plan  the' 
steel  rises  gradually  in  the  mold,  and  is  pressed  against  the  top  by  a 
ferro-static  column,  one  foot  or  more  in  height.  The  ingot  thus  made- 
is  less  porous,  and  has  a  smooth  exterior. 

2.  A  saving  of  scrap  ;  for  under  the  old  system  the  ingots  caflnot, 
be  made  of  uniform  length. 

3.  Convenience  of  working  ;  the  best  proof  of  it  being  that  the 
workmen  prefer  the  new  process. 

4.  The  saving  of  the  ingot  molds.  Many  of  the  molds  of  the 
new  model  in  the  Pennsylvania  Steel  Works  have  been  used.  4iOQ/ 
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times,  wliicli  is  about  four  times  the  service  obtained  from  a  mold 
of  the  old  form. 

The  Wilson  Fuknace. 
The  novelty  in  the  furnace  patented  by  Edward  B.  "Wilson,  of  Eng- 
land, relates  to  the  fuel  chamber,  which  is  constructed  in  such  a  man- 
ner that,  when  fresh  fuel  is  supplied,  as  usual,  on  the  top  of  the  fuel 
already  igwited,  the  gases  generated  therefrom  are  made  to  pass  down- 
ward through  the  hot  fuel,  in  lieu,  as  heretofore,  of  ascending  through 
the  fresh  fuel,  and  air  is  also  supplied  at  such  points  and  in  such  quan- 
tity as  will  be  suitable  for  combustion.     The  introduction  of  this  fur- 
nace involved  a  series  of  battles  with  the  puddlers,  who  opposed  4lie 
innovation.     It  has,  however,  been  in  successful  operation  for  some 
time  at  the  Thornby  Iron  Works.     The  Dunham  coal  used  at  these 
works  having  the  quality  of  coking,  and  being  more  bituminous  than 
coal  of  other  districts,  the  conditions  of  ignition  were  wholly  dissimilar. 
The  furnace  was  specially  adapted  to  these  conditions.     By  the  action 
of  a  damper,  only  air  enough  was  admitted  to  burn  the  gases  properly, 
while  a.  large  generator  provided  a  constant  supply  of  gas.     No  otiier 
furnace  would  work  with  the  damper  in  the  same  position,  owing  to 
the  difference  in  the  size  of  tiie  fire-grate  and  damper.     The  returns 
of  Thornby  Iron  Works  sliow  that  fifteen  tons  of  puddled  bars  were 
manufactured  per  week  of  fifty-nine  heats  at  seventeen  and  a  half  hun- 
dred weight  of  rough  small  coals  per  ton.     Mr.  Thomas  Whitman,  in 
.a  paper  on  this  furnace,  read  before  the  Cleveland  Institution  of  Engi- 
neers, claimed  for  it  these  advantages  :  1.  It  would  make  more  pud- 
dled bars  out  of  a  given  quantity  of  metal  than  any  other  furnace. 
2.  It  would  make  a  better  quality  than  other  furnaces,  as  it  never  burned 
the  iron,  and  never  worked  "  rash."     3.  It  would,  under  proper  treat- 
ment, consume  all  its  own  smoke.   *  4.  That  it  would  not  use  more 
fettling  than  other  furnaces ;  the  cost  of  repairs  could  not  be  great,  for, 
in  the  Wilson  furnace,  a  less  quantity  of  fuel  being  burned,  there  was 
less  cutting  action  on  the  brickwork. 

After  some  discussion. of  these  items,  the  association  adjourned. 
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October  8,  1868. 

Professor  S.  D.  Tillman  in  the  cliair ;  Mr.  C.  E.  Emery,  Secretary. 

New  Elevator. 

Mr.  George  R.  Clarke's  improved  elevcator  for  buildings  was  exhi- 
bited and  explained.  This  elevator  is  designed  to  prevent  loss  of 
life  or  injury  to  the  person  in  tlie  event  of  the  breaking  of  the 
draught  or  lifting  rope.  The  elevator  is  furnished  underneath  its 
platform  with  a  rotating  screw-blade,  which  works  between  studs 
arranged  in  vertical  series  on  the  four  corner  posts  of  the  well  or 
passage  in  which  the  elevator  moves ;  the  screw-blade  being  turned 
or  rotated  as  the  elevator  is  raised  or  lowered  and  serving  to  hold  it 
in  a  fixed  position  in  case  of  the  parting  of  the  draught  rope. 

A  gentleman  present  described  a  plan  of  working  a  safety  elevator 
b}^  means  of  double  ropes,  one  of  which  sustained  the  weight  of  the 
elevator  while  the  other  ran  slack  over  the  pulleys,  but  was  so 
adjusted  that  in  case  the  sustaining  rope  should  break,  the  elevator 
would  be  held  by  the  other,  after  falling  but  a  very  slight  distance. 
Another  member  set  forth  a  plan  tried  in  England,  in  which  hydrau- 
lic pressure  was  employed  in  the  operation  of  the  elevator.  The 
platform  of  the  latter  was  furnished  with  a  downwardly  extending 
vertical  tube  which,  through  a  suitable  stufting-box,  passed  into  a 
larger  tube  fixed  in  a  deep  well  formed  in  the  ground,  and  into 
which  the  water  was  forced  by  suitable  means  to  raise  the  elevator. 
This  plan,  although  working  with  great  smoothness  and  efiiciency, 
■was  objectionable  on  account  of  its  cost. 

Mr.  C.  E.  Emery  remarked  that  the  revolving  screw  which  works 
by  a  rack,  is  also  very  safe,  but  has  more  friction  than  others.  Then 
there  is  one  having  a  comm'on  long  screw  with  a  short  nut.  Eleva- 
tors that  have  springs  to  throw  out  prawls  into  notches  are  perhaps 
the  safest.  But  in  all  elevating  machines  the  power  used  to  work 
them  is  too  great. 

Mr.  T.  D.  Stetson  said  it  was  evident  that  the  screw  principle  is 
much  the  safest  of  any  now  in  use.  The  plan  here  shown  is  simply 
a  railroad  car  running  up  an  inclined  plane. 

Stump  Extractor. 
Another  invention  by  Mr.  George  R.  Clarke  was  also  brought  forward 
in  the   shape  of  an   improved   stump-puller,  which  consisted  in   a 
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triangular  frame  having  two  legs  or  posts  firmly  united  at  the  top, 
and  another  pivoted  thereto  at  the  point  of  junction.  The  two  posts 
just  mentioned  have  provided  thereon  a  sj'stem  of  gears  and  pullejs 
working  to  wind  and  unwind  a  suitable  rope  upon  a  drum,  also 
carried  upon  such  posts ;  these  latter  being,  furthermore,  furnished 
with  two  wheels  in  such  a  manner  that  when  the  frame  is  folded  and 
brought  to  a  horizontal  position  it  may  be  readily  run  upon  such 
wheels  from  place  to  place,  while,  when  set  upright,  the  frame  will 
•serve  to  sustain  the  mechanism  just  hereinbefore  indicated,  which 
winds  the  rope  in  the  operation  of  the  machine.  One  feature  of  the 
apparatus  which  called  out  approving  remarks  from  several  present 
;was  the  facility  with  which  the  gearing  may  be  adjusted  to  proportion 
the  power  to  the  speed,  as  circumstances  may  render  expedient. 

New  Screw  Clamp. 

Pr.  EoM'ell  exhibited  a  screw  clamp  in  which  the  screw  works  in 

,a  nut  formed  with  two  movable  parts  held  in  position  by  means  of 

springs.     When  it  is  desired  to  move  the  screw  with  facility  for  any 

distance  it  is  released  from  the  nut  by  compressing  the  springs  which 

.hold,  the  latter  thereto. 

Railway  Bridge  over  the  Susquehanna. 

M-V-  Stetson  gave  a  verbal  description  of  the  piers  of  the  bridge 
over  the  Susquehanna  at  Havre  de  Grace,  and  also  the  structure  of 
the  bridge  itself ;  illustrating  his  remarks  by  means  of  diagrams  on 
the  blackboard. 

Meteoric  Stone. 

Dr.tL.  Feuchtwanger  exhibited  some  fragments  of  a  meteoric  stone 
twhich  fell  in  Warsaw,  Poland,  in  January  last.  The  stones  were 
round,  he  said,  which  showed  that  sometime  elapsed  in  their  falling. 
There  were  over  a  million  pieces  of  this  meteor,  found  spread  over 
2,000  acres.  He  was  about  analyzing  one  of  them.  There  are  eight 
vmasses  weighing  from  800  to  1,000  pounds.  There  was  one  stone  of 
5,000  pounds  weight  which  fell  previously  in  Mexico. 

New  Tanning  Material. 

Mr.  Orville  M.  Tinkham  exhibited  specimens  of  leather,  tanned  by 
means  of  a  tanning  solution  derived  from  forest  leaves.  It  has  long 
been  kuown,  he  said,  that  there  exists  in  forest  leaves  a  certain  amount 
of  tannic  acid.     Mr.  Ira  Wood,  of  Woodstock,  Yt.,  has  discovered  that 
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tlie  leaves  of  the  maple,  birch,  and  oak,  will  furnish  a  decoction  for 
tanning,  more  valuable  in  its  results,  than  any  other  liquid.  The 
skins  are  prepared  in  precisely  the  same  way  as  ordinary  leather,  and 
the  leaves  are  used  promiscuously.  Five  pounds  of  maple  leaves,  from 
decayed  trees,  to  four  gallons  of  water.  The  leaves  and  water  are 
reduced  to  five  degrees  by  the  barkometer.  The  leather  made  by  this 
process,  is  mainly  used  for  upper  leather,  and  appears  very  handsome. 
For  sole-leather  the  tanning  has  to  be  very  hard.  Mr.  Tinkham  also 
exhibited  a  side  of  calf  skin  which  had  been  tanned  in  three  weeks. 

The  Chairman  remarked  that  the  manufacture  of  leather  was  next 
in  importance  and  extent,  to  those  of  cotton,  wool  and  iron.  This 
country  produces  more  leatlier  than  any  other.  Both  hides  and  tan- 
ning bark  were  here  comparatively  cheap.  The  bark  will  grow  more 
scarce,  as  the  oak  and  hemlock  disappear,  in  bringing  new  soil  under 
cultivation.  Some  new  source  of  tannin  must  be  sought  for,  at  no 
very  distant  day.  The  amount  of  tannin  in  the  leaves  mentioned,  is 
extremely  small.  He  found,  on  inquiry,  that  the  specimens  of  leather 
exhibited,  were  tanned  by  means  of  leaves,  and  japonica  or  other 
material  containing  a  large  percentage  of  tannin.  Pie  feared  the  vir- 
tue of  dried  leaves,  in  this  case,  had  been  over  estimated.  Analysis 
of  the  leaf  will  settle  the  question. 

The  Chairman  explained  an  improvement  in  petroleum  lamps, 
made  by  the  Rev.  Dr.  S.  P.  Grosvenor,  of  McGrawville,  Courtland 
county,  N^.  Y.  Tlie  specimen  exhibited  will  show  the  manner  in 
which  the  inventor  has  prevented  air  from  getting  into  the  lamp 
through  the  oj)enings  in  whicli  the  wick  elevator  moves.  The  inventor 
could  not  be  present  this  evening,  but  he  informs  ns  that  his  main 
object  was  to  guard  against  the  explosions  so  common  with  the 
ordinary  burner.  He  found  these  to  arise  from  an  explosive  gas 
formed  by  a  mixture  of  the  vapor  of  the  oil  with  atmospheric  air. 
Hence  he  has  taken  great  pains  to  make  his  burner  perfectly  air  tight. 
He  has  found  that  the  admission  of  air  is  not  necessary  to  the  opera- 
tion of  his  lamp.  The  space  made  vacant  by  the  combustion  of  the 
oil  is  filled  by  a  non-explosive  gas  generated  by  the  flame  of  the  lamp. 
Repeated  experiments  have  assured  him  of  this  fact.  As  is  often  the 
case,  he  was  pleased  to  find  that  while  obtaining  his  main  object  he 
also  had  secured  other  important  advantages  ;  the  pressure  upon  the 
surface  of  the  oil  M'as  more  constant  than  with  the  ordinary  burner, 
and  hence  the  flame  was  more  steady  and  uniform.  He  found  too 
that  the  oily  vapor  arising  from  ordinary  lamps,  causing  a  nauseous 
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odor,  and  condensing  npon  the  chimney  and  outside  of  the  lamp,  was 
completely  avoided.  For  the  same  reasons  the  chimneys  are  less 
liable  to  break.  The  combustion  being  more  perfect,  less  oil  is  used. 
The  invention  did  not  draw  forth  much  discussion. 

Effects  of  Salt  Water  on  a  Surface  Condenser. 

Mr.  Charles  E,  Emery  exhibited  seamless  tubes  from  a  surface  con- 
denser in  which  the  salt  water  of  the  harbor  was  used  to  cool  the 
tubes  containing  steam.  The  tubes  were  eaten  through  in  many 
places,  yet  the  same  kind  of  tubes  are  used  on  ocean  steamers,  and 
such  tubes  are  not  thus  affected.  The  cause  was  ascribed  to  chemical 
action. 

Adjourned. 


October  15,  1868. 

Professor  Samuel  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emeky,  Secretary. 

The  Spectroscope  in  Astronomy. 

Dr.  Yanderweyde  spoke  at  length  on  the  use  of  the  spectroscope 
in  astronominal  observations.  The  first  part  of  his  discourse  was 
devoted  to  an  exposition  of  the  received  vibratory  theory  of  light, 
and  the  analogy  between  liglit  and  sound  as  the  results  of  vibrations, 
lie  tlien  described  the  method  by  which  Iluggins,  of  England,  was 
enabled,  with  the  spectroscope,  to  decide  whether  certain  fixed  stars 
were  in  reality  fixed  as  regards  their  distance  from  the  solar  system. 
If  they  approach  or  recede  there  must  be  a  change  in  the  colors  of 
their  spectre,  resulting  from  a  difierence  in  the  number  of  waves 
producing  light  which  reach  us.  This  point  is  well  illustrated  by  a 
change  in  the  pitch  of  a  note  coming  from  a  body  in  motion.  Most 
persons  have  observed,  while  riding  in  a  railway  train,  tliat  the 
sound  of  the  whistle  of  the  locomotive  on  a  train  passing  by  in 
an  opposite  direction  seems  of  lower  pitch  while  receding  than 
when  approaching.  This  is  accounted  for  by  the  fact  that  to  pro- 
duce a  note  of  a  given  pitch,  a  given  number  of  air  waves  must 
strike  the  ear  in  a  given  time.  If  the  number  of  waves  is  increased, 
there  is  a  rise  in  tlie  pitch;  if  decreased,  there  is  a  fall.  Sound 
travels  at  the  rate  of  about  1,120  feet  in  a  second,  a  change  in  the 
temperature  of  the  air  of  course  altering  that  rate.  If  two  loco- 
motives are  approaching  each  other,  each  at  tlie  rate  of  thirty  miles 
per  hour,  and  the  whistle  on  one  sounds  the  note  C,  made  by  522 
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vibrations  per  second,  it  will  be  heard  on  the  other  locomotive  at  a 
higher  pitch  than  its  real  sound ;  the  diiFerence  being  due  to  the  com- 
bined speed  of  tlie  locomotives,  amounting  to  eighty-eight  feet  per 
second.  At  the  instant  of  passing  the  true  tone  is  heard,  and,  as  they 
recede,  the  pitch  will  seem  as  much  lower  as  it  was  before  higher  than 
the  true  tone.  The  pitch  will  not  descend  below  its  first  change, 
because  the  locomotives  are  separating  with  a  uniform  speed.  So, 
likewise,  a  steamship  sailing  before  the  wind  will  not  cross  as  many 
waves  as  she  does  when  going  at  the  same  speed  against  the  wind. 

The  change  of  pitch  produced  only  by  the  very  rapid  movement 
of  the  source  of  sound  may  be  compared  to  the  change  of  tint  in  the 
spectrum  of  a  heavenly  body,  as  the  result  of  its  rapid  motion  to  or 
from  the  observer.  It  will,  however,  be  borne  in  mind  that,  to  detect 
this  change  of  tint,  there  must  be  a  change  of  direction  of  the  source 
of  light.  This  subject  gave  rise  to  an  extended  debate,  in  which  Drs. 
Parmelee,  Kich,  Bradley  and  others  participated. 

Solid  Exteact  of  Malt. 

W.  A.  Wetherby,  M.  D.,  introduced  a  new  article  of  diet  made 
from  malt,  and  after  a  brief  reference  to  the  forms  of  beverage 
derived  fi-om  barley,  and  the  objections  to  all  of  them,  if  taken, 
under  certain  conditions,  into  the  system,  remarked  that  this  "  con- 
centrated extract  of  malt"  contained  no  alcohol,  and,  from  tlie 
peculiarity  of  its  preparation,  was  incapable  of  undergoing  the 
vinous  or  acetic  fermentation.  Six  ounces  of  this  extract  contains  as 
much  nutriment  as  one-eighth  of  a  bushel  of  the  best  malt.  Mr.  J. 
G.  Hovey,  the  representative  of  this  new  article,  was  then  intro- 
duced, who  made  still  fuither  explanation  of  its  properties  and  uses. 

New  Kekosene  Lamp. 

An  improved  kerosene  lamp,  the  invention  of  Mr.  Hayden,  of 
Connecticut,  was  then  exhibited.  Its  novelty  consisted  in  having  a 
movable  cup  with  perforated  sides  below  the  ring  supporting  the 
glass,  which  could  be  slij^ped  down  the  wick  tube  far  enough  to 
allow  the  lamp  to  be  filled,  and  the  wick  trimmed,  without  taking  off 
or  moving  the  glass  shade.  A  lady  present  objected  to  the  plan, 
because  the  bottom  of  the  movable  cup  would  soon  be  filled  with 
the  crusts  removed  from  the  wick,  and  which  could  not  be  got  out 
without  turning  the  lamp  upside  down.  This  difficulty  the  inventor 
can  doubtless  obviate. 
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Brick  Machine. 

Specimens  of  brick  were  exhibited,  made  by  tlie  machine  manu- 
factured by  Chambers  &  Co.,  of  Philadelphia.  A  full  description  of 
the  machine  Avas  given,  the  prominent  peculiarity  of  which  is  that  a 
continuous  strip  of  clay  of  the  exact  width  and  depth  of  an  ordinary 
brick  is  pressed  out  and  cut  off  in  pieces  eight  inches  by  means  of  a 
revolving  knife.  Over  50,000  bricks  per  day  have  been  made  with 
one  machine.  A  fine  working  model  of  this  machine  was  exhibited 
at  the  American  Institute  fair  of  1865. 

The  Chairman  presented  the  following  important  scientific  notes : 

The  Bourbonze  Lamp. 

In  this  new  French  burner  a  mixture  of  coal  gas  and  air  is  forced 
through  a  metallic  plate  containing  minute  perforations,  and  then 
through  a  fine  tissue  of  platinum  wire.  A  great  number  of  gaseous 
jets  are  thus  obtained  which  are  lighted  in  the  ordinary  way.  The 
platinum  Avire  raised  to  a  white  heat  gives  out  a  light  too  intense  for 
the  naked  eye.  The  illumination  thus  produced  is  said  to  be  equal  to 
the  hydro-oxygen  and  lime  light,  while  its  cost,  assuming  that  the 
lamp  is  durable,  is  much  less  than  that. 

MiNAEGENT. 

Tliis  new  alloy,  which  in  color,  tenacity,  sound  and  specific  gravity 
resembles  silver,  is  found  by  analysis  to  be  composed  of  1,000  parts  of 
copper,  700  of  nickel,  fifty  of  antimony,  and  ten  of  alimiinum. 

Starch  in  the  Yolk  of  Eggs. 
After  the  yolk  has  been  treated  with  ether  to  separate  the  fjitty 
matter,  then  with  water,  and  finally  with  acetic  acid,  starch  granules 
appear  under  the  microscope,  which,  on  being  subjected  to  chemical 
testSy  behave  in  the  same  manner  vegetable  starch  does  under  the 
same  tests. 

Laa'A. 

M.  Silvestri  has  analyzed  lava  from  the  last  eruption  of  Vesuvius 
and.  finds  the  following  constituents:  Silica,  38.888;  lime,  17.698; 
almnina,  14:.127;  soda,  10;  potash,  1.19;  protoxyd  of  iron,  12.696; 
magnesia,  3.333;  manganese,  .01;  .water,  2.065.  The  presence  often 
per  cent  of  soda  is  quite  remarkable.  This  lava,  after  being  vitrified 
by  artificial  fusion,  has  a  specific  gravity  of  2.698  ;  while  that  from  the 
last  eruption  of  iEtna,  which  occurred  in  1865,  on  being  subjected  to 
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the  same  treatment,  was  found  to  have  a  density  of  only  1.972.     In 
composition  the  two  lavas  do  not  differ  materially. 

LiQtnD  Glue. 

M.  Knaffl  states  that  this  useful  article,  employed  for  mending 
porcelain,  glass,  mother  of  pearl,  tfec,  is  not  nearly  so  good  when 
prepared  with  vinegar  and  nitric  acid  as  that  obtained  by  the  following 
process  :  Three  parts  of  glue,  broken  in  small  pieces,  shonld  be  covered 
with  eight  parts  of  water,  and  left  to  stand  for  some  liours  ;  one-half 
of  hydrochloric  acid,  and  three-fourths  of  sulphide  of  zinc  must  then 
be  added,  and  the  whole  exposed  to  a  temperature  of  from  eighty-one 
to  eighty -nine  degrees  C,  that  is,  from  ninety-one  to  128  degrees 
Fahrenheit,  during  ten  or  twelve  lionrs.  The  compound  thus  obtained 
does  not  gelatinize ;  and  after  it  has  been  allowed  to  settle  will  be 
found  ready  for  use. 

Kefining  Sugar. 

M.  Monnier,  of  France,  has  devised  a  new  process  for  refining 
sugar.  He  passes  into  a  chamber  containing  crude  sugar  a  current 
of  anhydrous  sulphuric  acid ;  a  bleaching  action  immediately  ensues, 
three-fourtlis  of  the  coloring  matter  is  destroyed,  while  the  sugar  itself 
remains  unchanged.  The  next  operation  is  to  impregnate  the  sugar 
with  sulphurous  acid  by  burning  sulphur  in  an  adjoining  chamber. 
About  four  parts  of  sulphur  are  used  for  1,000  parts  of  sugar.  After 
this  treatment  the  sugar  is  dissolved  in  water,  and  the  sulphurous 
acid  is  neutralized  by  lime  previously  converted  into  sucrate  of  lime. 
It  might  be  supposed  that  the  sulphur  acids  would  convert  a  portion 
of  the  cane  sugar  into  grape  sugar ;  but  M.  Monnier  finds  the  pro- 
portion of  uncrystallizable  sugar  is  not  increased  by  the  operation, 
which  lasts  about  forty-eight  hours.  This  process  gives  the  best 
results  with  strongly  colored  West  India  sugars. 

The  Coloring  Matter  of  Perslin  Berries. 

M.  Schiitzenberger,  at  a  seance  of  the  French  Academy,  gave .  an 
account  of  his  experiments  with  the  coloring  principles  in  Persian 
berries,  which  seem  to  settle  a  point  in  dis])ute  between  Gellaty  and 
Lefort.  These  principles  are  soluble  in  water,  but,  on  being  boiled 
with  sulphuric  acid,  they  are  transformed  into  yellow  pigments,  which 
are  nearly  insoluble.  Gellaty  affirmed  that  this  transformation  was 
in  consequence  of  the  decomposition  of  a  glucoside.     Subsequently, 
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Lefort  averred  that  the  change  was  only  molecular,  and  that  no  sugar 
was  formed.  M.  Schiitzenberger  now  confirms  the  views  of  Gellaty 
by  boiling  rhamnegine  in  very  dilute  sulphuric  acid,  from  which  he 
obtains  sixty-five  per  cent  of  sugar  and  forty-two  of  insoluble  coloring 
matter.  The  sugar  is  uncrystallizable  and  is  an  isomer  of  mannite. 
The  coloring  matter  is  not  identical  with  quercetine,  as  M.  BoUey  had 
supposed. 

Indianite. 

This  name  is  given  to  a  composition  invented  by  M.  Boquet,  a 
chemist  of  Havre,  France,  which  consists  of  100  parts  of  India  rubber, 
fifteen  of  resin  and  ten  of  shellac.  It  becomes  very  hard  in  a  short 
time,  and  ma}^  then  be  reduced  to  a  liquid  by  the  addition  of  bisul- 
phide of  carbon.  When  applied,  it  dries  rapidly,  and  its  power  of 
adherence  is  such  that  it  can  scarcely  be  torn  from  the  surface  on 
which  it  has  been  laid.  It  is  impervious  to  wet,  and  is  not  afiected 
by  heat  or  cold.  It  may  be  used  on  any  kind  of  metal  in  ordinary 
use,  as  well  as  on  wood  and  other  building  materials,  and  will  pro- 
tect articles  exposed  either  to  air  or  sea  water.  It  is  applied  without 
any  previous  coating  of  paint  directly  to  the  substance  to  be  protected. 
Iron  reservoirs,  used  as  aquariums,  have  been  coated  inside  and  out- 
side with  Indianite,  and  nefther  the  reservoir  nor  the  water  within 
have  been  discolored  by 'it  in  the  slightest  degree. 

Photogkaphing-  the  Solar  Eclipse  of  1868. 
The  North  German  expedition,  consisting  of  Drs.  Yogel,  Fritsch, 
Thiele  and  Lenker,  reached  Cairo  late  in  S\Aj  and  proceeded  by  the 
Eed  Sea  .steamer,  through  the  Straits  of  Bab  el  Mandel  to  Aden, 
where  they  arrived  on  the  second  of  August.  Aden,  a  seaport  on 
the  Arabian  coast,  \vas  })urchased,  nearly  thirty  years  ago,  l)v  the 
East  India  Company,  as  a  coal  depot  and  mail  station  for  its  line  of 
steamers.  The  eclipse  at  tliis  point  would  last  only  three  minutes, 
while  in  India  it  would  be  five  ;  yet  as  scores  of  French  and  British 
observers  were  to  operate  much  further  eastward,  the  Germans 
decided  to  note  the  event  an  hour  earlier  at  Aden,  in  order  to  com- 
pare their  observations  with  those  made  in  India,  for  the  purpose  of 
ascertaining  whether  the  wonderful  violet  colored  protuberances,  seen 
during  a  total  eclipse  above  the  dark  edge  of  the  moon,  were  changed 
in  form  at  the  end  of  sixty  minutes.  The  sky  at  Aden  was  cloudy 
nearly  up  to  the  time  for  observation ;  fortunately  a  rent  in  the  clouds 
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occiiri'ed  at  the  right  moment,  and  six  pictures  of  the  complete  eclipse 
were  secured.  The  telescope  used  had  a  lens  six  inches  in  diameter, 
with  a  focus  of  six  feet.  The  diameter  of  the  picture  was  three- 
quarters  of  an  inch.  Two  prominences  appeared,  their  maxima 
being  about  120  degrees  apart,  and  on  the  opposite  side  a  remarka- 
ble hook  or  horn,  projecting  to  an  immense  height,  estimated  at  nearly 
one-fourteenth  of  the  diameter  of  the  sun,  or  about  60,000  miles. 
ISTo  comparison  of  photographs  taken  at  different  stations  has  yet 
been  made.  The  spectroscope  examination  in  India  has  settled  an 
important  question  regarding  .the  character  of  these  projections 
beyond  the  moon's  edge.  They  are  now  supposed  to  be  gaseous  ema- 
nations. 

Gold  Quaetz  in  New  York. 

IS^ear  Clinton,  N.  Y.,  an  auriferous  vein  of  quartz,  varying  in 
width  from  six  t©  twelve  inches,  has  been  traced  to  a  distance  of 
3,000  feet  on  the  surface.  Samples  of  it  have  been  found  to  contain 
$15.45  per  ton  of  gold  and  about  three  dollars  of  silver. 

The  Fall  of  Rain  as  Affected  by  the  Moon. 

Dr.  George  Dines  has  published  in  tlie  "  Proceedings  of  the  Meteo- 
rological Society,"  tables  of  the  rain  fall  during  nearly  every  day  of 
the  moon's  age  for  forty  years,  as  found  in  the  journal  of  Miss  Caro- 
line Moleworth,  of  Cobham  Lodge,  Surrey,  England.  From  these 
data  he  drew  the  conclusion  that  the  tall  of  rain  is  in  no  way  influ- 
enced by  the  changes  of  the  moon,  or  by  the  moon's  age.  Pliny 
Earl  Chase,  of  Philadelphia,  in  a  paper  read  before  the  American 
Philosophical  Society,  takes  exception  to  the  method  of  Mr.  Dines, 
by  which  certain  important  variations  are  entirely  eliminated.  By 
regarding  the  day  of  each  change  of  phase  as  the  middle  day  of  a 
week  (counting  the  half  sum  of  the  flfth  and  twelfth  days  in  the  first 
quarter,  and  the  half  sum  of  the  twentieth  and  twent^'-seventh  days 
in  the  third  quarter)  with  the  seven  days  aggregate  furnished  by  Mr. 
Dine's  tables,  Mr.  Chase  has  been  enabled  to  construct  a  new  table  of 
the  ratios  of  the  number  of  rainy  days  from  1825  to  186-1,  by  which, 
he  says  it  may  be  seen  that,  notwitjistanding  the  complete  veiling  of 
all  disturbances  which  may  be  due  to  the  moon's  variable  distance 
and  declination,  there  was  a  marked  tendency  to  increase  at  quadra- 
ture and  to  decrease  at  syzygy,  both  in  the  amount  of  rain  and  in  the 
number  of  rainy  days.  Mr.  Chase  finds  that  the  observations  made 
at  Pennsylvania  Hospital,  demonstrate  the  existence  of  similar  tides 
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at  Pliiladelphia.     The  aggregate,  during  forty  years,  at  each  station, 
exhibit  the  following  ratios  of  weekly  rainfall  : 

Surrey.  Philadelphia. 

"Week  of  new  moon 98.2  97.G 

Week  of  iirst  quarter 103.1  100.3 

Week  of  full  moon 97.4  95.8 

Week  of  last  quarter 101.4  106.3 

Mr.  Chase  refers  also  to  observations  at  Mussoorie,  on  the  southern 
range  of  the  Ilinialaya  mountains,  the  mean  results  of  which  for  thir- 
teen years  are  as  follows : 

Average 
daily  fall.  KatioB. 

Day  of  new  moon 402  86.2 

Day  of  iirst  quarter 535  114.  Y 

Day  of  full  moon 399  85.6 

Day  of  last  qnarter 529  113.5 

Laying  Railway  Tracks  by  MAcniNERY. 
The  San  Francisco  Alta  contains  the  following:  The  railroad 
track-layer  is  an  indubitable  and  decided  success.  It  is  now  working 
along  regularly  at  the  rate  of  a  mile  a  day,  and  it  will  do  better 
when  several  small  defects  are  remedied.  Some  of  its  work  has  been 
done  at  the  rate  of  two  miles  in  twelve  hours ;  but  one  mile  is  con- 
sidered its  present  working  capacity.  The  contractor  and  directors 
of  the  Yallejo  and  Sacramento  railroad,  although  most  of  them  were 
skeptical,  and  some  quite  dissatisfied  about  the  delays  in  getting  it 
into  operation,  give  it  the  highest  praise,  and  have  made  their 
arrangements  in  reliance  upon  it.  The  machine  is  a  car  sixty  feet 
long  and  ten  feet  wide.  It  has  a  small  engine  on  board  for  handling 
ties  and  rails.  The  ties  are  carried  on  a  common  freight  car  behind, 
and  conveyed  by  an  endless  chain  over  the  top  of  the  machine,  laid 
down  in  their  places  on  the  track,  and  when  enough  are  laid,  a  rail 
is  put  down  on  each  side  in  a  proper  position,  and  spiked  down. 
The  track-layer  then  advances,  and  keeps  on  its  work  until  the  load 
of  ties  and  rails  is  exhausted,  when  other  car  loads  are  brought. 
The  machine  is  driven  ahead  by  a  locomotive,  and  the  work  is  done 
60  rapidly  that  sixty  men  are  required  to  wait  on  it ;  but  they  do 
more  work  than  twice  as  many  could  do  b}'  the  old  system,  and  the 
work  is  done  quite  as  well.  The  chief  contractor  of  the  road  gives 
it  as  his  opinion  that  when  the  machine  is  improved  by  making  a 
few  changes  in  the  method  of  handling  rails  and  ties,  the  necessity 
of  which  changes  is  now  apparent,  it  will  be  able  to  put  down  live 
or  six  miles  per  day  unquestionably.     This  will  render  it  possible  to 
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lay  down  track  twelve  times  as  fast  as  the  usual  rate  by  hand,  and  it 
will  do  the  work  at  less  expense. 

The  items  drew  out  some  discussion,, after  which  the  association 
adjourned. 


October  22,    1868. 

Professor  S.  D.  Tillmax  in  the  chair ;   Mr.  C.  E.  Emsey,  Secretary, 

Dental  Plates. 

Dr.  A.  Preterre  exhibited  specimens  of  dental  plates.  The 
material  of  one  of  the  plates  was  aluminum  which  was  made  in  the 
required  form  by  casting.  Considerable  discussion  arose  on  the 
difficulty  of  soldering  aluminum  especially  with  any  otlier  material 
than  the  old  silver  solder.  A  superior  solder  was  stated  to  have  been 
recently  discovered.  The  otlier  specimen  of  dental  plate  was  made 
of  collodion,  rendered  solid,  the  material  being  called  "  Parksine," 
after  Mr.  Parks  its  discoverer.  Tlie  collodion  for  this  purpose  ^is 
imported  in  thin  sheets,  and  dissolved  to  a  pasty  mass  in  sulphuric 
ether,  and  then  placed  in  molds,  and  subjected  to  pressure,  until  the 
evaporation  of  the  ether  reduces  it  to  a  sold  form.  The  use  of  India 
rubber  plates  are  found^to  be  objectionable  on  account  of  the  Vermil- 
lion (sulpliide  of  mercury)  used  in  its  manufacture  inducing  salivation 
in  those  using  such  rubber  plates.  The  plate  made  of  collodion  is 
perfectly  light  in  the  mouth,  as  it  adapts  itself  to  it  quite  readily. 

Dr.  J.  B.  Kich  remarked  that  this  process  of  making  collodion 
plates  bids  fair  to  be  a  most  wonderftil  improvement.  It  appears  to 
be  a  very  great  advance  on  the  rubber  plan.  It  is  yQvy  light  and 
elastic,  and  then  it  is  very  tough.  The  only  difficulty  is  the  color ; 
the  process  for  coloring  it  is  a  secret.  The  plates  are  |)ure  collodion. 
The  new  material  possesses  the  advantage  that  if  one  tooth  breaks, 
another  can  be  pressed  in.     The  casts  are  made  in  a  pasty  condition. 

The  chairman  remarked  that  gold  was  considered  the  best  material 
for  plates,  however  lie  had  lately  heard  a  lady,  who  had  artificial 
teeth  set  in  a  gold  plate,  complain  of  a  coppery  taste  produced  in  the 
mouth  by  the  plate. 

Dr.  A.  Preterre  said  this  was  due  to  the  gold  plate  being  too 
much,  alloyed  with  copper.  Eighteen  carat  gold  has  no  unpleasant 
taste. 

Dr.  J.  B.  Rich  stated  that  he  has  a  case,  a  lady  .who  could  keep 
rubber  gums  in  her  mouth.     There  are  many  conditions  of  the  mouth 
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where  these  gums,  iifter  eating  will  be  filled  witli  comminuted  food 
and  saliva.  Dr.  Preterre  has  been  most  successful  in  producing  the 
most  perfect  plates. 

Dr.  A.  Preterre  remarked  that  by  taking  a  series  of  molds  each 
larger  tlian  another  he  could  enlarge  the  size  of  the  tooth  without 
having  the  mold  in  sections. 

The  secretary  then  read  the  following  paper  which  occupied  the 
remainder  of  the  e^■ening  : 

THE    BEST    MODES  OF   TESTIKG   THE  POWEES    AND 
ECOKOMY  OF  THE   STEAM  ENGINE. 

By  Charles  E.  Emery. 

Late  of  the  U.  S.  Navy  and  U.  S.  Steam  Expansion  Experimcute. 

The  steam  engine  is  the  only  motor  that  has  successfully  cotnpeted 
with  or  supplanted  the  changeable  and  uncertain  power  derived  from 
animal  muscle,  and  the  natural  forces  of  wind  and  water ;  and  its 
varied  adaptations  and  applications  have  brought  it  into  general  use 
throughout  the  civilized  world,  not  only  in  stupendous  water  works 
and  manufactories,  and  in  furnishing  reliable  and  rapid  communica- 
tion by  land  and  sea,  but  also  in  reducing  the  physical  exertions  of 
both  sexes  in  the  less  grand  but  more  important  operations  of  the 
producing  community  in  the  forest,  field  and  farm  house. 

Surely,  then,  the  steam  engine  is  not  an  experiment.  Years  ago, 
it  was  made  a  success,  and  soon  became  a  necessity ;  and  notwith- 
standing the  grand  discoveries  that  have  been  made  in  theoretical  and 
practical  science,  the  steam  engine  has  to  this  day  remained  unchanged 
in  every  important  particular.  The  principal  advance  has  been  in 
the  perfection  and  general  adoption  of  the  simple  high  pressure  engine. 
Many  of  the  so-called  improycments  were  mere  variations  in  form 
and  in  the  details  of  construction,  which  often  failed  to  produce  as 
economical  results  as  older  well  tried  mechanism.  Nearly  all  the 
true  improvements  have  been  in  workmanship  and  in  adaptations 
and  applications  to  various  uses.  A  few  of  the  general  principles 
which  influence  the  economy  of  the  steam  engine  have  long  been 
known,  and  our  manufacturers  have  in  very  many  cases  claimed  a 
superiority  for  their  engines  on  account  of  alleged  excellence  in  the 
details  of  the  valve  gear,  or  other  mechanism,  designed  to  secure  the 
results  promised  by  theory,  forgetting  that  theoretical  propositions 
are  of  little  value,  unless  all  the  conditions  assumed  are  the  same  as 
those  in  practice,  which  is  rarely  the  case.     It  therefore  often  happens 
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that  eno;ines,  which  in  the  opinion  of  the  educated  engineer,  possess 
many  of  the  elements  considered  necessary  for  economical  workings, 
do  not  have  those  elegant,  moving  details,  which  fix  the  attention  of 
the  amateur,  and  delight  the  eye  of  the  skillful  mechanic.  Business 
men  seek  only  to  sell,  and  therefore  push  into  chief  importance  such 
points  as  the  purchaser  can  see  and  understand. 

Statements  are  made  also  regarding  actual  performance,  but  they 
cannot  be  considered  impartial,  because  the  trials  up.on  which  they  are 
founded  are  made  by  interested  parties,  with  no  competition  present. 
A¥e  have  therefore  to  conclude  that  the  purchaser  of  a  steam  engine 
has  to  base  his  selection  almost  exclusively  upon  the  excellence  of 
simple,  mechanical  details ;  and  having  done  this,  if  the  engine  works 
well,  and  especially  if  it  does  better  than  the  old  neglected  one,  with 
its  worn  out  boilers,  he  is  entirely  self-satisfied,  and  ready  to  sign  a 
recommendation  to  the  public  of  the  engine  which  he  has  selected, 
thereby  benefiting  the  manufacturer,  and  flattering  his  own  vanity. 
But  little  true  progress  can  be  made  in  this  way,  as  each  manufacturer 
and  purchaser  knows  little  more  than  the  result  of  his  own  experi- 
ence. 

To  bring  the  steam  engine  to  a  high  standard  of  efficiency,  accu. 
rate,  comparative  trials  should  be  publicly  made  of  every  different 
system  of  construction.  This  would  be  most  satisfactory,  if  it  could 
be  done  in  the  same  place,  doing  the  same  work,  under  the  same  cir- 
cumstances. This  would  require  the  erection  of  costly  experimental 
fixtures,  which  could  be  done  by  private  enterprise  for  expected  gains, 
or  by  the  combination  of  several  wealthy  manufactm'ers,  or,  better, 
still,  by  some  scientific  organization.  The  majority  of  cases  must, 
however,  be  reached  by  trying  the  steam  machinery  in  the  actual 
performance  of  the  duty  for  which  it  has  been  purchased.  We  desire, 
then,  in  our  present  inquiry,  to  ascertain  methods  and  means  to  test 
the  power  and  economy  of  the  steam  engine  in  a  strictly  scientific 
manner,  which  shall  be  above  criticism,  and  also  under  the  practical 
circumstances  of  every  day  use. 

We  propose  first  to  mention  some  of  the  terms  in  general  use  on 
the  subject,  then  to  discuss  the  ways  and  means  employed  to  measure 
the  power  and  its  cost,  and  afterward  to  select  proper  units  of  com- 
parison and  point  out  the  manner  of  their  practical  application. 

A  steam  engine  is  simply  a  heat  engine.  The  heat  evolved  by  the 
combustion  of  fuel  is  imparted  in  the  boiler  to  water,  separating  and 
agitating  its  molecules,  and  thus  forming  steam.     The  steam  exerts 
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pressure,  varied  accord  in  gj  to  its  density,  upon  all  sides  of  the  veesels 
in  wliit'li  it  is  inclosed.  Tliis  pressure  or  fo?xe  is  measured  in 
pounds  per  square  inch.  'The  elastic  force  of  tlie  steam  acting  upon 
the  engine  piston,  produces  motion,  whicli  is  measured  in  feet.  The 
combined  oifects  oi  force  acting  through  distance  produce  mechani- 
cal worl',  wliich  is  measured  in  foot-pounds.  The  number  of  foot- 
pounds which  an  engine  is  capable  of  developing  in  a  given  time^ 
expresses  tlie  power  of  tlie  engine.  The  unit  of  the  poAver  is  one 
horse  poicer,  the  value  of  which  is  conventionally  'fixed  at  33,000 
foot  pounds  per  minute. 

In  proportioning  steam  machinery  for  any  particular  purpose,  the 
first  thing  to  settle  upon  is  the  amount  of  power  required,  and  this 
being  fixed  in  all  cases,  within  certain  limits,  the  practiced.-  question 
is  to  obtain  a  cei'tain  power  at  ike  least  possible  cost. 

We  will  first  discuss  the  ways  and  means  used  to  measure  and 
determine 

The  Powke. 

As  has  been  said,  the  power  of  an  engine  depends  upon  the  worh^ 
done  in  a  given  time;  and  as  work  implies  force  and  motion^  we  must 
ascertain  tliree  things  before  we  can  calculate  the  power,  vi2. :  The 
viean  force  and  the  distance  through  ^vhich  it  is  exerted ;  also  the 
time  required  t«r  the  movement.  Having  these,  we  first  ascertain 
the  distance  moved  per  minute,  and  this,  multiplied  by  the  niean 
force,  gives  the  number  of  foot-pounds  per  minute,  which,  divided 
by  33,000,  gives  the  horse  poxcer.  The  distance  through  which  the 
force  is  exerted,  is  usually  calculated  from  the  number  of  i-evolu- 
tions  made  per  minute  by  the  engine,  which  can  be  ascertained 
approximately,! by  actual  count,  but  better  by  means  of  a  register. 
The  speed  of  the  engine  is  varied  more  or  less  by  every  change  in 
the  load,  or  in  the  pressure  of  steam,  even  when  a  governor  is  used ; 
for  a  change  in  speed  must  take  i)lace  l)efore  the  governor  can  ope- 
rate. The  variations  are  small,  with  seiitiitive  regulators,  but  in  a 
majoritj^  of  cases,  would  materially  affect  the  result.  The  true  plan, 
then,  is  to  attach  a  register  to  the  engine,  the  indications  of  which 
should  be  taken  once  an  hour,  to  check  mistakes,  and  in  the  calcula- 
tions the  revolutions  per  minute  should  be  an  average  for  the  whole 
time  through  which  the  ti'ial  extends.  If  the  power  is  to  be  calcu- 
lated from  the  pressure  on  the  piston,  the  piston  movement  is  also 
used  and  ascertained  by  multiplying  the  revolutions  per  minute  by 
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tloiible  the  stroke  of  the  engine  (when  the  latter  is  double  acting). 
"When  the  tension  of  a  belt  or  series  of  springs  is  to  be  used  in  calcu- 
lating the  power,  the  movement  of  each  must  also  be  found,  and 
must  be  calculated  from  the  sj)eed  of  the  engine.  It  will  thus  be 
seen  that  two  elements  of  the  'power  are  easily  ascertained,  viz.  :  The 
time  and  the  distance  through  which  the  force  is  exerted.  The  mean 
driving  force  is  more  difficult  to  obtain.  There  are  two  instruments- 
in  use  for  measuring  this,  viz. :  The  indicator  and  dynamometer.. 
These  two  names  are  used  in  this  paper  in  a  restricted  sense.  The- 
lirst  is  applied  only  to  the  well  known  steam  engine  indicator,  and 
the  latter  to  that  form  of  dynamometer  which  is  used  to  measure  the 
force  transmitted  by  revolving  wheels  or  shafts. 

It  would  be  impossible,  in  the  limits  of  this  paper,  X(y  give  a 
detailed  description  of  the  indicator.  We  therefore  wnll  mention 
only  such  features  as  are  necessary  to  explain  its  mode  of  operation.. 
The  indicator  is  so  constructed  and  attached  that  steam  fi'om  the- 
main  cylinder  presses  upon  one  side  of  a  small  piston  in  the  instru- 
ment, the  atmosphere  pressure  being  upon  the  other  side.  To  the 
indicator  piston  is  attached  a  spring  and  a  pencil,  the  latter  arranged 
to  mark  on  paper.  The  predominating  pressure  on  the  indicator 
piston,  whether  of  the  steam  or  the  atmosphere,  extends  or  com- 
presses the  spring  in  proportion  to  the  intensity  of  the  pressure,  and! 
moves  the  pencil  up  and  dowm  on  the  paper.  The  paper  is  an-anged 
on  a  drum,  which  is  so  connected  that  it  has  a  side  motion  corres- 
ponding to  that  of  the  engine  piston.  Consequently,  as  the  engine 
piston  mo\'es,  the  faper  is  moved  sideways.,  aiiid  as  the  pressure 
changes,  th-e  jK-iicil  is  correspondingly  moved  tip  dnd  down,,  sO' 
that  the  figure  or  diagram,  traced  on  the  paper,  is  a  combination  of 
the  two  movements,  and  should  show  the  pressure  at  each  and  all 
points  of  the  stroke.  The  mean  of  a  number  of  ordinates  on  the' 
diagram,  represents  the  mean  pressure  per  square  inch  of  piston,, 
which,  multiplied  by  the  area  of  the  piston,  gives  the  total  force  whicli 
produces  the  piston  movement,  from  which  the  power  may  be  calcu- 
lated, as  has  been  bef.)re  explained.  The  indicator  is  a  beautiful 
instrnment,  of  such  great  value  to  the  steam  engine,  that  it  may  be 
said  to  deserve  the  numerous  words  that  have  been  spoken  in  its 
praise.  Still  in  many  cases,  where  it  has  hitherto  been  considered 
practically  perfect,  its  indications  are  of  the  most  deceitful  and  unre- 
liable character.  It  shows  very  perfectly  whether  the  valves  are 
adjusted  properly;  and  often,  when  applied  to  an  engine  which  is 
[Inst.]  53 


834  Transactions  of  the  American  Institute, 

working  improperly,  a  mere  glance  at  the  diagram  will  reveal  the 
difficulty,  and  suggest  the  remedy.  Large  leaks  in  the  valves  or  pis- 
ton ma}'  also  be  detected  in  this  way.  The  indicated  pressure  at  the 
end  of  the  stroke  has  very  often  been  employed  to  determine  the 
(quantity  of  steam  used  by  the  engine..  Calculations  founded  on  such 
a  basis,  are  entirely  worthless,  as  will  be  explained  when  treating  of 
the  cost  of  the  power.  It  is  customary,  also,  to  calculate  the  friction 
from  the  indicator  friction  diagrams  ;  but  the  system  is  often  practi- 
cally erroneous,  as  will  be  explained  hereafter. 

The  indicator  is  chiefly  employed,  hoM'ever,  to  determine  the  power 
of  an  engine,  it  being  supposed  that  the  diagram  shows  correctly  the 
pressure  at  all  parts  of  the  stroke.  Even  this  it  fails  to  do  under  cer- 
tain circumstances.  The  most  perfect  instrument  must  have  some 
friction  in  its  moving  parts,  and  the  pressure  of  the  pencil  on  the 
paper  adds  considerable  resistance.  If,  therefore,  the  pressure  be 
ascending,  the  indicatQi'  will  show  less  than  it  should  ;  and  when  the 
pressure  is  descending,  the  instrument  will  show  more  than  it  ouglit. 
In  either  case,,  then,  the  length  of  the  ordinates  is  increased  during 
any  change  of  pressure,  whence  the  mean  pressure  indicated,  is  greater 
than  actually  exists  in  the  cylinder.  When  the  instrument  is  in 
order^  a  stiff"  indicator  sj^ring  used,  and  the  pencil  adjusted  to  bear 
lightly  on  the  paper,  their  accuracies  are  too  small  to  require  serious 
attention.. 

When  the  power  is  measured  in  the  steam  cylinder,  by  means  of 
.the  indieator,  it  is  difficult  to  ascertain  accurately  the  vseful  work 
the  engine  is  capable  of  performing.  This  can  be  done,  approximately, 
-by  means  of  the  indicator,  as  hereinafter  explained,  but  a  more  satisfac- 
tory result  is  obtained.by  the  use  of  the  dynamometer.  This  instrument 
is  made  in  many  different  forms.  The  friction  dynamometer  consists 
.substantially,  of  half,  clamps,  or  boxes  fitted  to  a  revolving  shaft,  and 
kept  from  turning  therewith,  by  a  lever  held  in  position  by  weights 
And  a  spring  balance.  When  in  use,  the  clamps  are  tightened  until 
they  create  sufficient  friction  to  absorb  the  power ;  the  weights  are 
then  adjusted  till  they  nearly  balance.  The  amount  of  weight,  the 
tension  of  the  spring,  and  the  speed  of  the  shaft  are  then  noted,  when 
the  power  transmitted  through  the  shaft  may  easily  be  calculated  ;  for 
the  force  of  the  weight  and  spring  is  multiplied  by  the  lever  in  pro- 
portion to  its  length,  divided  by  the  radius  of  the  shaft,  and  this  mul- 
tiplied by  tlie  velocity  of  the  bearing  surface  in  feet,  per  minute,  gives 
the  footrpoimds.     This  form  of  dynamometer  is  little  used,  because  it 
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absorbs  instead  of  transmitting  the  power.  Besides,  it  is  difficult,  on 
a  large  scale,  to  maintain  a  constant  friction  for  any  length  of  time. 

The  dynamometers  of  greatest  practical  value  transmit,  and  at  the 
same  time  indicate  the  power,  without  in  any  way  interfering  with 
the  regular  duty  of  the  engine.  For  instance,  if  the  power  be  trans- 
mitted by  means  of  a  belt,  and  we  can  in  any  way  measure  the  ten- 
sion of  the  two  parts,  their  dilJerence  represents  a  force  moving  with 
a  given  velocity,  which  may  easily  be  reduced  to  units  of  power. 

A  dynamometer  on  this  principle  has  been  used  abroad,  which  was 
re-invented  by  Horatio  Allen,  Esq.,  President  of  The  Xovelty  Iron 
Works,  in  this  city,  and  by  him  applied  to  the  engines  used  in  the  IT. 
S.  Steam  Expansion  Experiments.  In  this  case  the  driving  and 
receiving  shaft  lay  in  the  same  horizontal  line.  jSTear  the  contiguous 
ends,  large  wheels  w' ei'e  placed  with  a  V  groove  in  the  circumference 
of  each.  An  endless  rope  passed  in  both  directions  over  the  top  of 
one  wheel,  then  under  side  pulleys  over  the  top  of  the  other  wheel. 
The  side  pulleys  were  below  the  center  of  the  large  M^heels,  and  were 
of  such  size  that  the  four  parts  of  the  rope  leading  to  them  hung  verti- 
cally. These  pulleys  ran  in  bearings  free  to  slide  vertically,  and  were 
connected  to  platforms  carrying  adjustable  weights.  The  motion  of 
the  wheel,  on  the  engine  shaft,  turned  the  other  shaft  in  the  oppo- 
site direction,  by  means  of  the  rope,  but  tended,  at  the  same  time,  to 
lift  the  side  pulley.  The  opposite  side  pulley  was  weighted  sufficiently 
to  keep  the  rope  from  slipping,  and  weights  and  a  small  spring  were 
adjusted  on  the  driving  side  to  balance  the  lifting  force.  Then  half 
the  difference  in  weight  on  the  two  side-wheels  equaled  the  tension 
of  the  cord,  or  the  driving  force,  which,  together  with  the  velocity  of 
the  cord,  furnished  the  only  elements  necessary  to  calculate  the  power. 
This  instrument  had  means  attached  to  automatically  record  the 
strain  on  the  cord,  and  answered  its  purpose  very  perfectly  and  satis- 
factorily. It  was,  however,  too  expensive  and  cumbersome  for  every 
day  use.  Three  beveled  wheels,  on  the  above  principle,  have  been 
used  as  a  governor,  and  would  doubtless  make  a  good  dynamometer 
also. 

Steel  springs,  properly  arranged,  form,  we  believe,  the  best  dyna- 
mometer for  practical  use.  As  commonly  constructed,  a  pulley, 
through  which  the  power  is  transmitted,  is  made  loose  on  the  shaft 
and  then  is  driven  from  it,  through  the  intervention  of  springs  ;  or 
one  shaft  is  driven  from  another  in  the  same  manner.  It  is  necessary, 
then,  in  order  to  calculate  the  power,  to  ascertain  the  tension  of  the 
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springs,  and  tlieir  velocity,  where  the  force  i&  applied.  Neer's  rotary 
dj^amometer,  on  this  principle,  may  be  taken  as  a  type  of  its  kind, 
and  has  i^iven  general  satisfaction. 

The  accuracy  of  an  instrument  of  this  kind  can  easily  be  tested 
by  weighing  the  springs,  measuring  the  distance  from  the  center  at 
which  they  act,  and  correcting  the  dials  accordingly. 

A  good  dynamometer  is  the  only  instrument  that  can  be  depended 
upon  to  accurately  measure  the  nseful  work  which  an  engine  is 
capable  of  performing ;  still,  the  best  instruments  of  this  kind  have 
many  disadvantages  for  every  day  practical  use. 

In  the  first  place,  especially  when  great  power  is  to  be  measured, 
the  dynamometer  must  needs  be  a  large,  heavy,  and  expensive 
measuring  machine,  rather  than  an  instrument ;  consequently,  but 
few  can  afford  to  purchase  it.  The  dynamometers,  at  present  in  the 
market,  are  sold  chiefly  to  establishments  that  rent  rooms  with  power, 
where  a  small  machine  can  be  shifted  about  the  building  in  the  night, 
and  so  attached  as  next  day  to  indicate  the  power  use4  by  one  of  the 
tenants. 

The  steam  indicator,  on  the  contrary,  is  neat  and  compact,  and 
can  be  easily  applied  to  nearly  every  kind  of  steam  engine.  Its  use 
has,  therefore,  become  so  general,  that  it  is  acknowledged  throughout 
the  world  as  the  standard  measure  of  the  power  of  the  steam  engine. 
This  instrument  is  not  perfect ;  still  we  cannot  point  out  another,  fit 
in  every  respect,  to  take  its  place.  The  dynamometer  is  the  more 
perfect  instrument ;  but  we  acknowledge  that,  in  a  majority  of  cases, 
it  is  impracticable  to  apply  it.  Then,  as  we  have  proposed  two 
methods  of  investigation,  one  for  careful  scientific  experiment,  and 
the  other  for  practical  and  tolerably  accurate  comparison,  we  conclude 
that  the  first  would  always  require  tlie  use  of  the  dynamometei',  and 
the  latter  whenever  it  is  practicable  to  employ  it.  Generally,  how- 
ever, until  a  new  instrument  is  perfected,  we  must  use  tlie  indicator 
alone  in  ordinary  practical  trials. 

When  th^  indicated  power  alone  is  used,  it  is  important  to  know 
the  probable  friction  of  the  engine,  so  that  the  net  power,  or  tliat 
portion  available  for  useful  work,  may  be  estimated.  A  favorite 
method  is  to  take  an  indicator  friction  diagram  from  the  engine,  when 
disconnected  from  its  load,  and  running  at  its  working  speed.  The 
mean  friction  pressu^re  thus  obtained  is  supposed  to  be  constant  at  all 
loads.  Hence  it  is  usual  to  deduct  from  the  indicated  working  pres- 
sure the  indicated  friction  pressure  previously  obtained,  when  the 
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remainder  represents  the  force  available  to  produce  motion.  From 
this,  however,  is  deducted  the  friction  of  the  load,  usually  called  seven 
and  a  half  per  cent;  and  tlienet  power  is  calculated  from  the  second 
remainder.  For  instance,  if  the  mean  working  pressure  is  forty-two 
pounds,  and  the  friction  pressure  two  pounds,  forty  pounds  is  avail- 
able to  produce  motion  without  a  load ;  and  seven  and  one  half  per 
cent  of  this,  or  three  pounds,  represents  the  friction  of  the  load ;  so 
that  five  pounds  pressure  is  lost  in  friction,  or  about  twelve  per 
cent  of  the  whole.  This  mode  of  calculation  cannot  always  be 
depended  upon.  We  have  known  a  case  where  the  mean  indi- 
cated working  pressure  in  the  cylinder  was  only  eight  pounds, 
and  the  friction  pressure  two  pounds.  Consequently,  by  the  above 
method,  about  thirty  per  cent  of  the  power  was  absorbed  by 
friction ;  but  the  dynamometer  showed  that  less  than  ten  per  cent 
was  lost  in  that  way.  Similar  cases,  differing  only  in  extent,  Avill  be 
found  quite  frequent.  The  reason  is,  that  engines  are  packed  for  the 
working,  and  not  for  the  friction  pressure.  If  the  steam  pressure  be 
100  pounds,  the  packing  must  embrace  the  piston  and  valve  rods  with 
sufficient  force  to  prevent  leakage,  or  say  105  pounds  for  every  square 
inch  of  surface  packed ;  and  nearly  tlie  whole  of  this  will  produce 
friction,  when  a  low  pressure  is  used,  but  the  full  pressure  will  work 
in  between  the  surfaces,  and  force  back  the  packing  during  the  steam 
stroke,  so  that  the  friction  from  that  source  will  be  least  when  the 
engine  is  doing  its  regular  duty.  Spring  packed  pistons  modify  the 
friction  in  the  same  way.  In  very  large  engines  the  state  of  the  pack- 
ing would  have  little  iniiuence  on  the  friction,  though  it  certainly 
w^ould  seem  proper  to  loosen  the  stuffing  boxes  before  taking  friction 
diagrams.  In  some  cases,  engines  are  so  weakly  constructed,  that, 
though  the  indicator  ma}^  shew  little  friction,  without  a  load,  there 
will  really  be  a  great  loss  Avhen  the  work  is  being  done,  due  to  parts 
springing  out  of  line,  etc.  The  dynamometer  furnishes,  therefore, 
the  only  true  means  of  obtaining  the  net  power.  In  well  constructed 
engines  we  should  be  able  to  calculate  the  friction  by  regarding  the 
weight  of  the  moving  parts  as  part  of  the  load,  which  is  moving  with 
a  certain  velocity  in  bearings  of  a  given  material,  and  having 
therefore  a  co-efficient  of  friction  varying  between  five  and  eight 
per  cent.  For  ordinary  purposes,  when  trial  is  not  convenient, 
we  may  assume  the  friction  of  small  engines,  of  bad  design,  or  of 
any  engine  with  weak  framing,  as  being  from  twenty  to  twenty- 
five  per  cent  of  tlie  indicated  power ;  wdiile  in  good  engines,  of  ordi- 
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nary  shape  and  proportions,  it  is  sufficient  to  allow  fifteen  per  cent 
/or  medium  size,  and  as  low  as  ten  per  cent  or  eyen  eight  per  cent,  in 
exceptional  cases,  in  large  engines  of  solid  construction  and  good  work- 
manship. 

Having  described  the  instruments  used  in  determining  the  power 
of  the  steam  engine,  we  propose  to  postpone  future  remarks  upon  the 
proper  methods  of  their  application  and  use,  until  the  closing  general 
discussions ;  and  we  will  now  proceed  with  the  next  branch  of  inquiry  ; 
namely : 

The  Economy  ok  Cost  of  the  Power. 

Money  is  the  standard  unit  of  value.  Hence,  everything  which 
costs  money,  that  is  required  in  order  to  obtain  the  steam  ])ower  in 
any  case,  is  a  proper  charge  to  tlie  cost  of  the  power.  Therefore, 
strictly  speaking,  the  cost  of  the  fuel,  of  the  oil,  and  of  needed  repairs, 
together  with  the  wages  of  the  attendants,  and  also,  perhaps  a  sink- 
ing fund  for  prospective  renewals,  should  all  form  part  of  the  aggre- 
gate cost.  Nor  should  either  of  these  items  be  neglected.  It  would 
be  poor  economy  for  a  person  to  purchase  an  engine  designed  to  save 
fuel,  which,  for  any  reason  was  liable  to  frequent  derangement ;  for 
it  is  not  alone  the  cost  of  the  repairs  which  are  to  be  considered, 
but  the  losses  which  occur  from  stopping  work  in  the  mill  or  factory. 
We  cannot,  however,  in  our  present  inquiry,  discuss  matters  of  design 
(though  they  should  always  be  considered  by  a  purchaser),  but  must 
confine  ourselves  to  the  methods  and  means  employed  to  ascertain 
the  economy  of  fuel. 

The  combustion  of  the  fuel  evolves  heat,  which  uses  water  as  a 
vehicle,  and  is  carried  with  it  to  the  engine,  and  there  produces  the 
power.  The  true  measure  of  the  cost,  then,  is  the  quantity  of  heat 
required  to  perform  a  certain  quantity  of  work.  Heat  being 
imponderable,  can  be  measured  only  by  its  effects  on  other  bodies. 
The  standard  unit  of  heat,  or  "  heat  miit,"  is  the  heat  required  to 
raise  the  temperature  of  one  pound  of  distilled  water  at  thirty-nine 
degrees  one  degree  Fahrenheit.  The  meclianical  equivalent  of  a  unit 
of  heat  is  772  foot-pounds  of  work ;  but  the  best  steam  engines 
obtain  only  about  one-tenth  of  that  quantity.  Such  a  result  has 
often  been  regretted  by  scientific  minds,  and  many  have  spoken  of  it 
as  mysterious.  We  consider  the  steam  engine  of  to-day  very  defec- 
tive. Some  of  the  defects  are  inherent;  they  can  be  pointed  out,  but 
cannot  be  remedied   without   clianging   the   gcnei^al   principles   of 
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construction.  The  majority  of  the  practical  loss  has,  however,  never 
been  satisfactorily  explained.  The  "vvi'iter,  like  others,  has  his  own 
theories  on  the  subject,  but  he  has  no  desire  to  present  them  publicly 
till  they  have  been  tested ;  for  if  they  be  correct,  the  principal 
difficulties  can  be  removed.  Few  appreciate  the  extent  of  the  losses 
in  the  steam  engine.  It  is  only  the  best  examples  that  utilize  even 
one-tenth  of  the  heat.  In  such  cases,  one-tenth  is  condensed  for  the 
work,  and.  about  four-tenths  is  wasted  in  the  clearances  and.  the 
exhausting  steam,  even  when  expansion  is  carried  on,  until  the 
terminal  equals  the  back  pressure.  The  remaining  five-tenths  are 
imperfectly  accounted  for.  Cases  are  not  unfrequent  where  only 
three  to  five  per  cent  of  the  heat  taken  from  the  boiler  is  utilized  in 
work.  The  discrepancies  occur  chiefly  at  the  higher  grades  of  expan- 
sion. Without  expansion,  it  is  easy  to  understand  that  most  of  the 
heat  must  go  away  with  the  exhaust. 

When  steam  is  generated  by  the  application  of  heat  in  the  boiler, 
to  water  only,  the  water,  in  becoming  steam,  always  takes  up  a 
certain  fixed  quantity  of  heat ;  in  other  words,  becomes  saturated 
with  if,  and  forms  saturated  steam.  Hence,  if  we  can  measure  the 
water  evaporated,  to  produce  the  power  of  an  engine,  we  can  easily 
estimate  the  quantity  of  heat  used.  The  feed  water  is  therefore  a 
perfect  measure  of  the  comparative  cost  of  the  power,  when  evapo- 
rated in  a  good  boiler,  having  no  superheating  surface.  The  economy 
of  steam  machinery  is,  however,  generally  measured  by  the  amount 
of  coal  or  other  fuel  consumed  to  perform  a  certain  quantity  of  work. 
The  conventional  standard  of  comparison  between  all  kinds  of  engines 
is,  the  number  of  pounds  of  coal  burned  per  indicated  horse-power 
per  hour.  The  indicated  power  can  be  obtained  with  comparative 
ease,  as  has  been  explained  ;  so  also  can  the  -coal  per  hour.  Hence 
the  above  standard  has  the  merit  of  great  simplicity,  and  consequently 
is  used  by  all  nations.  We  must  therefore  adopt  it,  or  at  least  use  it, 
in  order  to  be  able  to  compare  our  results  with  those  of  others ;  still 
the  method  is  liable  to  very  considerable  errors,  which  we  will 
examine  with  a  view  of  correcting  them. 

It  has  been  shown  that  the  indicated  power  is  not  always  propor- 
tioned to  the  useful  work.  The  qualities  of  coal  var}^  so  much,  also, 
in  different  localities,  that  the  amount  consumed  does  not  furnish  an 
accurate  comparative  measure  of  the  cost  of  the  power.  When  the  coal 
measure  alone  is  used,  too,  the  engines  and  boilers  are  both  tested 
together,  which  gives  no  opportunity  to  ascertain  which  of  the  two  is 
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entitled  to  the  credit  of  the  performance.  This  standard  will  not  then 
answer  the  purpose  of  a  scientific  investigation.  In  such  case,  we 
must  ascertain,  in  addition  to  the  coal,  the  amount  of  water  evapo- 
rated ;  we  can  then  estimate  the  value  of  the  coal,  and  the  separate 
etticiencj  of  both  the  engine  and  boiler.  The  value  of  the  coal,  and 
the  efficiency  of  the  boiler,  are  shown  by  the  number  of  pounds  of 
water  evaporated  per  pound  of  coal,  and  the  economy'  of  the  engine 
as  compared  with  that  of  others  by  calculating  the  number  of  pounds 
of  steam  used  per  horse-power  per  hour.  The  weight  of  the  steam 
used  is,  of  course,  the  same  as  that  of  the  water  evaporated. 

In  all  ordinary  practical  trials,  the  economy  must  be  determined 
simply  by  the  quantity  of  fuel  consumed  to  produce  the  power. 
Hence,  we  will  first  try  and  find  a  solution  of  the  difiiculties  which 
attend  this  kind  of  measurement. 

The  Fuel. 

The  different  kinds  of  fuel  vary  so  much  in  value  that  it  is  impos- 
sible to  accurately  compare  them.  Coal  being  most  generally  used, 
is .  the  natural  standard  ;  but  there  are  so  many  varieties  of  this 
necessary  article,  varying  greatly  in  quality,  that  it  seems  a  hopeless 
task  to  try  and  compare  the  performance  of  steam  engines  in  different 
parts  of  the  world,  or  even  of  our  own  countr}-,  by  the  consumption 
of  diflfering  coal,  which  may  vary  twenty  per  cent  in  heat-producing 
power.  The  best  way  is,  evidently,  in  comparative  trials,  to  use 
selected  coal  from  the  same  mine.  Yet,  how  rarely  can  this  be  done ; 
and  even  if  this  precaution  be  taken  in  certain  cases,  how  can  a 
'comparison  be  made  with  the  results  obtained  by  others  widely 
separated,  and  possessing,  possibly,  diftering  views  ?  We  must  say 
that  the  problem  cannot  be  solved  with  scientific  accuracy  ;  still  we 
are  able  to  suggest  some  corrections  which  will  reduce  all  varieties  of 
good  coal  to  substantially  the  same  standard,  and  thus  unable  us  to 
use  this  measure  in  simple  practical  trials. 

"We  cannot  examine  in  this  paper,  with  any  minuteness,  the  chemi- 
cal constituents  of  the  different  varieties  of  coal.  For  our  purpose, 
we  will  simply  divide  them  into  two  portions  :  namely,  the  non-com- 
bustible and  combustible. 

The  non-combustible  portion  consists,  for  the  most  part,  of  earthy 
matters,  though  oxygen  and  nitrogen  gases  are  often  present ;  and 
most  coals  absorb  considerable  water.  The  combustil)le  portion  con- 
sists of  carbon  and  hydrogen,  the  first  largely  predominating.    In 
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American  anthracite,  about  three  per  cent  of  the  combustible  is 
hydrogen.  The  semi-anthracite  combustible  contains  about  live  per 
cent ;  and  the  bituminous  varieties  a  larger  proportion^  varying  with 
the  locality  of  the  mines.  It  is  authoritatively  stated,  that  in  some 
varieties  of  Ohio  and  west  Pennsylvania  coal,  the  hydrogen  element 
is  often  twenty-four  per  cent  of  the  whole  combustible.  For  the 
consumption  of  equal  weights  of  hydrogen  and  carbon,  the  Urst 
requires  three  times  as  much  oxygen  as  the  latter ;  the  heat  resulting 
should,  therefore,  bear  a  somewhat  similar  proportion.  Favre,  Sil- 
berman,  Andrews,  and  others,  have,  for  experiment,  estimated  the 
calorific  value  of  one  pound  of  carbon  to  be  the  heating  of  about 
14,000  pounds  of  water,  one  degree  Fahrenheit.  The  correspond- 
ing value  of  hydrogen  was  similarly  determined  to  be  about  60,000 
heat  units.  Bituminous  coal,  containing  considerable  hydrogen, 
should  therefore  produce  very  much  more  heat  in  combustion  than 
anthracite ;  but  in  practice  the  difference  is  comparatively  small. 
Mere  differences  in  mechanical  structure  appear  to  have  a  greater 
influence  than  chemical  constitution.     The  reason  is  not   evident. 

The  latent  heat  of  the  steam  resulting  from  the  combustion  of 
hydrogen,  which  is  lost  in  the  atmosphere,  will  not  nearly  account 
for  the  discrepancy.  WitliDut  attempting  an  explanation,  except, 
perhaps,  imperfect  combustion,  we  can,  for  our  purpose,  only  turn  to 
the  records  of  practical  experiments,  and  find  what  different  kinds  of 
coal  have  done,  and  may  tlierefore  l>e  expected  to  do  again. 

Bourne  gives  the  evaporation  efficiency  of  thirty  varieties  of  coal, 
fi'om  different  parts  of  the  British  Isles,  or  from  T  to  10.2  pounds  of 
water  from  a  temperature  of  212  degrees.  The  average  was  8.7 
pounds.  The  coals  are,  as  is  well  known,  of  the  soft  or  bituminous 
variety.  The  results  of  experiments  made  by  the  navy  department, 
with  thirteen  varieties  of  American  anthracite,  from  different  parts  of 
the  Pennsylvania  coal  field,  gave  a  mean  evaporative  efficiency  per 
■  pound  of  coal  of  8.9  pounds  of  water,  from  a  temperature  of  212  degi-ees 
Fahrenheit.  Three  specimens  of  American  bituminous  coal  gave  a 
mean  result  of  9.9  pounds  under  similar  conditions.  The  figures 
make  it  appear  that  our  American  coals  are  superior  to  those  of  other 
nations.  Professor  Johnson,  at  an  earlier  period,  made  some  experi- 
ments for  our  government,  with  smaller  quantities,  but  obtained 
more  marked  results  in  the  same  direction.  On  the  contrary,  the 
engineers  of  the  English  and  French  steamers,  out  of  this  port,  speak 
of  our  Cumberland  and  kindred  varieties  of  coal  as  inferior  to  those 
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procured  at  home.  We  are  in  search  of  the  truth,  and  cannot,  there- 
fore cater  to  national  vanity.  Our  best  bituminous  and  clean,  free 
burning  anthracite  coals  are  undoubtedly  better  than  can  be  found  in 
large  quantities  in  any  other  part  of  the  globe.  All  must  admit,  how- 
ever, that  some  of  our  American  bituminous  coals  are  almost  identi- 
cal with  the  English  in  appearance  and  chemical  constitution.  Both 
should  therefore  giv'e  the  same  results,  when  tested  under  the  same 
circumstances.  In  the  experiments  above  mentioned,  the  English 
coals  comprised  a  greater  number  of  kinds,  the  bad  being  averaged 
with  the  good.  The  United  States  government  experiments  M^ere 
tried  with  the  greatest  care,  and  in  a  boiler  better  proportioned  for 
economy,  probably,  than  the  average  in  England.  On  the  whole,  we 
think  it  fair  to  assume  that  the  English  and  American  bituminous 
coals,  of  the  qualities  ordinarily  supplied  to  the  market,  are  substan- 
tially e([ual  in  value,  though  selected  varieties,  fresh  from  our  mines, 
would  of  course  give  much  better  results. 

The  government  experiments  above  mentioned,  showed  that  the 
evaporative  efficiency  of  the  American  anthracite,  and  the  American 
bituminous  coals  are  in  the  proportion  of  8.9  to  0.9. 

The  anthracite  as  a  rule,  contains  much  more  refuse  than  the 
other  varieties.  The  English  coals  probably  average  ten  per  cent 
of  waste  the  west  Pennsylvania  and  Ohio  coals  have  only  five  per 
cent,  and  the  maximum  of  our  bituminous  coals  rarely  exceeds 
thirteen  per  cent.  On  the  contrary,  the  refuse  from  anthracite  rarely 
falls  as  low  as  ten  per  cent.,  and  often  reaches  to  twenty-four  per 
cent,  so  that,  on  the  average,  its  waste  is  double  that  of  the  bitumi- 
nous varieties.  It  will  therefore  be  interesting  for  us  to  exanrine 
the  results  produced  by  the  combustible  portions  of  the  different 
kinds  of  coal.  The  part  consumed  is  called  the  "  combustible,"  and 
is  found  by  deducting  from  the  weight  of  the  coal  the  weight  of  the 
ashes,  clinkers,  soot,  &c.,  which  can  be  collected  after  the  trial. 
Referring  again  to  the  navy  experiments,  we  find  that  the  mean 
evaporative  efficiency  of  thirteen  varieties  of  American  antln-acite 
combustible  was  equal  to  the  evaporation  of  10.69  pounds  of  water, 
from  a  temperature  of  212  degrees,  and  for  the  three  varieties  of 
bituminous  combustible,  the  corresponding  effect  was  10.84  pounds. 
The  results  are  practically  identical.  l)y  throwing  out  of  the  com- 
parison some  of  the  varieties  of  anthracite,  which  justly  have  a 
poor  reputation  in  the  market,  the  preponderance  would  be  upon  the 
other  side.     If,  then,  we  take  it  for  granted  that  the  average  foreign 
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and  American  and  bituminous  coals  are  substantially  equal  in  value, 
the  value  of  the  combustible  of  the  foreign  coal  will  equal  that  of 
American  bituminoiTS  and  American  anthracite,  and  we  may  assume 
that  the  combustible  of  the  coal,  burned  in  any  case,  is  a  tolerably 
accurate  comparative  measure  of  the  economy  of  a  steam  engine. 
All  these  restrictive  qualiiications  are  necessary,  for  if  selected  coal 
of  the  best  quality,  be  used  in  a  trial,  the  results  will  be  above  the 
average  in  any  case.  We  wish  simply  to  indicate  that  the  greatest 
difference  in  the  results  given  by  diiferent  coals  is  due  to  the  differ- 
ence in  the  quantity  of  non-combustible  matter,  so  that,  if  this  be 
thrown  out,  the  weight  of  the  combustil)le  remaining  gives  the  near- 
est approach  possible,  without  absolute  trial,  to  the  comparative  heat- 
producing  powers  of  different  specimens.  The  best  standard  to  show 
the  comparative  economy  of  the  steam  engine,  other  than  that  of  the 
steam  used,  is  therefore,  '*  The  number  of  pounds  of  combustible  used 
per  horse-power  per  hour." 

We  cannot  fairly,  however,  compare  the  combustible  per  horse- 
power per  hour,  used  in  experiments  here,  with  other  experiments 
where  only  the  coal  was  noted.  This  necessitates  us  to  correct  the 
amount  of  coal  used  by  a  common  standard,  founded  on  the  com- 
bustible. Good  bituminous  coals,  here  and  in  England,  have  about 
ten  per  cent  refuse ;  hence,  to  make  our  experiments  compare  with 
those  abroad,  as  well  as  for  convenience,  we  suggest  that  in  every 
case,  the  coal  burned  in  determining  the  economy  of  a  steam  engine 
be  reduced  to  a  common  standard  of  ten  per  cent  refuse.  Let  us  see 
the  effect  of  this.  The  true  comparative  test  for  engines  is  the 
amount  of  heat  they  receive.  We  have  shown  that  the  heat-pro- 
ducing power  of  the  coal  is  proportioned  to  the  weight  of  the  com- 
bustible ;  hence,  if  the  weight  of  the  coal  be  also  proportioned  to 
that  of  the  combustible,  it  also  expresses  the  relative  economy.  The 
coal  is  so  proportioned  when  it  leaves  the  same  percentage  of  refuse  ; 
so  by  our  plan  of  correcting  the  weight  of  the  coal  by  its  combusti- 
ble, so  as  to  give  ten  per  cent  refuse  in  each  case,  the  weight  of  the 
coal  is  a  true  comparative  test  of  the  relative  economy  of  the  engine. 
For  instance,  one  hundred  pounds  of  coal,  leaving  twenty  per  cent 
refuse,  M'ill  evaporate  no  more  water  than  88.9  pounds,  leaving  ten 
per  cent  refuse,  for  both  contain  only  eighty  pounds  of  combustible. 
If  to  the  combustible  we  add  one-ninth  of  its  weiglit,  the  quantity 
added  is  one-tenth  or  ten  per  cent  of  the  sum,  which  represents  the 
weight  of  the  coal,  corrected  to  the  uniform  standard  of  ten  per  cent 


844        ■    Transactions  of  the  American  Institute. 

refuse.  Suppose  a  liorse-power  in  a  certain  foreign  steamsliip  costs 
2,8  pounds  of  bituminous  coal  per  hour,  and  in  an  American  vessel 
it  costs  three  pounds  of  coal,  using  anthracite,  are  we  to  say  our 
engines  are  inferior?  Let  us  see.  We  iirst  deduct  the  refuse  from 
the  anthracite,  for  instance,  twenty  per  cent,  whicli  leaves  2.4  pounds 
of  combustible.  Tliis,  then,  is  nine-tenths  of  the  weight  of  coal 
having  ten  per  cent  of  refuse;  so  multiply  2.4  by  V%  gives  2.6T 
pounds  as  the  true  cost  of  the  power  in  the  American  engine,  to 
compare  with  2.8  pounds  used  by  the  foreigner,  when  both  are  com- 
pared by  the  same  standard. 

We  have  been  thus  explicit,  because  the  fuel  is  so  generally  used 
in  the  comparison  of  the  performance  of  steam  engines.  The  coal 
bills,  of  course,  show  the  absolute  cost  of  the  power  in  any  particular 
case,  no  matter  what  quality  of  coal  was  used ;  but  under  such  cir- 
cumstances, the  weight  of  coal  consumed,  even  when  corrected  as 
above  pointed  out,  is,  as  must  be  seen,  but  an  imperfect  comparative 
measure.  To  make  comparisons  sufficiently  correct  to  answer  the 
demands  of  science,  we  must  measure  the  steam  used  in  each  case  ; 
in  other  words,  compare  engines  by  the  number  of  pounds  of  steam 
used  per  horse-power  per  hour. 

The  calculations  are  usually  made  from  the  pressure  shown  at  the 
termination  of  the  stroke;  the  assumption  being  that  the  engine 
uses,  at  every  stroke,  one  full  cylinder  of  steam  at  that  pressure. 
In  other  cases,  however,  the  initial  pressure,  and  the  portion  of  the 
cylinder  filled  at  the  point  of  cut-off,  are  used  in  the  calculation. 
These  methods  of  determination  pre-suppose  that  dry  or  saturated 
steam  enters  the  cylinder,  which  may  be  true,  and  that  the  steam 
continues  in  this  state,  through  at  least  part  of  the  stroke,  without 
condensation,  which  is  never  the  case.  Steam  is  necessarily  condensed 
to  set  free  the  heat  transmuted  into  the  work  done ;  and  the  tempera- 
ture of  the  metal  of  tlie  cylinder  is  a  mean  of  the  temperatures  to 
which  it  is  subjected,  and  therefore  the  surfaces  form  a  condenser  with 
respect  to  the  initial  steam.  The  consequence  is,  that  there  is  always 
more  steam  taken  from  the  boiler  than  is  shown  by  the  indicator  ;  the 
discrepancy  increasing  with  the  degree  of  expansion  and  amount  of 
external  refrigeration.  Clarke,  in  his  work  on  the  locomotive,  points 
out  ffreat  differences  between  the  amount  of  steam  calculated  from 
the  initial  and  terminal  pressures  shown  by  the  indicator;  and  yet 
uses  the  first  in  all  his  calculations.  Later  experiments,  where  the 
steam  has  been  actually  measured,  show  that  in  small  engines  twenty 
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to  thirty  per  cent  of  the  steam  is  unacconnted  for  by  the  indicator  at 
full  stroke  ;  and  as  high  as  sixty  to  eiglity  per  cent  when  the  steam 
is  expanded  considerably.  Large  engines  show  a  small  discrepancy 
at  full  stroke,  which  rises  to  thirty,  and  often  fifty  per  cent,  with 
shorter  admissions.  The  best  examples  of  the  English  double  cylin- 
der pumping  engines,  with  steam-jacketed  cylinders,  use  thirty-three 
per  cent  more  steam  than  is  shown  by  the  indicator  on  the  cylinders. 
This  method  of  determination  is,  therefore,  absolutely  worthless  for 
our  purpose,  as  it  furnishes  no  basis  for  reliable  comparative  tests. 
These  discrepancies  show  us  where  a  great  loss  takes  place  in  the  use 
of  the  steam  engine.  They  have  been  ascertained,  in  practice,  by 
indicating  the  engine  and  measuring  the  water  pumped  into  the 
boiler,  and  evaporated  there,  to  furnish  steam.  In  other  cases,  the 
exhaust  steam  of  the  engine  has,  by  surface  condensation,  been 
reduced  to  water,  and  its  quantity  determined  by  measuring  or 
weighing  it.  The  weight  of  feed-water,  or  what  is  the  same  thing, 
of  steam  used  in  any  case,  to  produce  a  given  power,  may,  by  either 
of  these  plans,  be  ascertained  with  scrupulous  accuracy ;  and  if  the 
coal  be  weighed  at  the  same  time,  the  evaporative  efHciency  of  the 
boiler  can  also  be  determined,  and  the  excellence  of  both  engine  and 
boiler  be  detected  and  credited  aright. 

In  addition  to  the  standards  above  given,  expressing  the  economy 
of  tlie  engine,  others  of  special  application  are  used,  which  give  the 
cost  in  terms  of  that  for  which  money  is  paid,  namely,  the  coal,  and 
the  result  in  that  which  returns  the  money.  For  instance,  the  miller 
speaks  of  the  number  of  pounds  of  coal  it  requires  to  grind  a  barrel 
of  flour;  a  thing,  by  the  way,  which  may  depend  as  much  upon  the 
condition  of  the  mill  as  of  the  steam  machinery.  Locomotives  are 
rated  by  the  number  of  pounds  of  coal  or  coke  burned  per  ton  per 
mile.  So,  also,  what  is  known  as  the  "  duty  "  of  a  pumping  engine, 
is  the  number  of  foot-pounds  of  w^ork  derived  from  the  consumption 
of  a  certain  quantity  of  coal. 

Having  discussed  the  various  measures  and  means  that  may  be 
employed  for  our  purpose,  we  desire  next  to  select  such  as  Avill  be 
useful  in  particular  cases,  and  show  their  practical  application,  which 
leads  us  to 

The  Methods  of  coNDUCTiisrG   Experiments.— I.  Testing  Boileks. 

The  power  of  an  engine  can  never  exceed  that  of  the  boiler  which 

furnishes   it   with   steam;    hence,  it   is  eminently   proper   that  we 
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should  first  select  measures  to  ascertain,  in  a  given  instance, 
whether .  the  steam  is  economically  generated.  As  has  been  said, 
the  heat-prodncing  power  or  evaporative  efficienc}^  of  a  boiler  is 
measured  by  the  number  of  pounds  of  water  evaporated  per  pound 
of  cojil  from  a  given  temperature,  say  212  Fahrenheit.  We  have, 
therefore,  to  weigh  the  water  evaporated,  and  the  coal  producing 
the  evaporation,  a  very  simple  thing,  apparently,  but  one  about 
which  there  is  nmcli  misapprehension,  resulting  in  statements 
grossly  erroneous  and  ridiculous.  The  water  may  be  measured  in  a 
tank  or  barrel,  the  contents  of  which  has  been  ascertained,  by  care- 
ful measurement,  or  by  weighing  water  into  it  of  a  given  tempera- 
ture. When  experimenting,  the  water  in  the  tank  should  be 
pumped  out  dry,  if  possible,  or  at  least  to  a  given  mark ;  the  pump 
then  stopped,  the  tank  reiilled  to  the  proper  height  (the  easiest  way 
is  to  overflow  it),  when  the  supply,  can  be  shut  off  and  the  operation 
repeated.  The  supply  pipe  should  be  arranged  so  that  the  water 
can  be  seen  entering  the  tank,  and  leakage  detected  while  the  pump 
is  working.  The  better  way  is  to  have  a  hose,  to  throw  in  and  out 
of  the  measuring  tank.  Before  making  an  experiment,  it  should  be 
ascertained  if  the  boiler  foams,  or  raises  water;  if  so,  it  must  be 
remedied  before  proceeding  further.  All  leaks  about  the  tank, 
pump  and  boiler  should  be  stopped ;  and  all  extra  pipes  leading 
water  in  or  out  of  the  boiler  be  disconnected,  or  frequently  exam- 
ined. The  steam  generated  may  be  worked  off  in  the  engine,  blown 
off  through  the  safety  valves,  or  otherwise  disposed  of,  so  long  as 
no  water  is  lifted  with  it.  The  latter  is  less  liable  to  happen  when 
the  evaporation  takes  place  under  considerable  pressure.  The 
greatest  care  is  necessary  in  commencing  and  ending  experiments. 
There  are  several  methods  of  doing  this.  The  first  is,  to  measure 
the  temperature  and  height  of  the  water  in  the  boiler,  and  immedi- 
ately upon  starting  the  fire,  to  keep  an  account  of  the  fuel  con- 
sumed until  the  close  of  the  experiment ;  then  to  weigli  the  coal  and 
ashes  hauled  out  of  the  furnace.  This  involves  a  calculation  to 
ascertain  the  heating  effect  of  the  fuel  used  in  generating  steam. 
It  is  of  little  value,  for  the  purpose  of  comparison,  foi^the  shell  of 
the  boiler  and  its  surroundings  (often  a  heavy  mass  of  brick  work) 
has  also  to  be  heated,  and  of  this  no  estimate  can  be  formed.  Ano- 
ther plan  often  adopted  is  to  get  up  steam  with  wood,  and  allow  it 
to  burn  low,  leaving  only  sulhcient  fire  to  start  the  coal.  The 
experiment  is  started  when   the  first  coal  is  put  in  the  furnace,  and 


Proceedings  of  the  P oLYTEcnyic  Association.       847 

terminated  when  the  last  coal  is  nearly  burned.  This  plan  is  sup- 
posed to  give  an  accurate  measure  of  the  coal  burned.  The  better 
plan  is,  to  get  everything  in  average  working  condition  before  start- 
ing to  experiment.  The  steam  should  iiave  the  proper  pressure ;  the 
fire  be  clean,  and  of  a  certain  thickness,  judging  by  marks  on  the 
sides  of  the  furnace ;  the  ash-pits  clean,  and  the  water  at  a  certain 
known  height.  The  experiment  may  then  proceed,  weighing  all  the 
coal  afterward  used,  and  measuring  the  water  pumped  into  the 
boiler,  till  near  the  desired  time  to  stop,  when  the  lire  should  be 
tlioroughly  cleaned  and  tilled  up  with  coal  to  the  same  marks  as  at 
the  beginning,  and  should  be  maintained  at  that  point,  with  the 
steam  at  the  starting  pressure,  till  after  pumping  in  the  last  tank  of 
water,  when,  as  soon  as  the  water  level  reaches  the  same  height  as  at 
starting,  the  experiment  may  be  terminated,  Tlie  ashes  in  tlie  pit 
should  then  be  weighed,  as  well  as  those  previously  collected.  The 
fire  should  be  ecpially  bright,  and  the  steam  pressure  the  same  at  the 
beginning  and  end  of  the  experiment,  so  tliat  the  water  level  will  be 
disturbed  in  like  manner.  At  starting  and  stopping,  a  certain  feed 
should  be  kept  on,  or  the  water  should  be  pumped  too  high,  and  time 
noted  when,  by  evaporation,  the  level  falls  to  the  mark.  No  experi- 
ment should  be  less  than  eight  hours  in  length,  and  a  trial  of  forty- 
eight  to  seventy-two  hours'  duration  can  better  be  depended  upon. 
During  the  experiment  a  log  should  be  kept,  upon  which  should  be 
recorded  the  time,  the  weight  of  the  ashes,  the  number  of  tanks  of 
feed  water,  and  the  temperature  of  each.  The  temperature  of  the 
escaping  products  of  combustion  and  of  the  fire  room  may  also  be 
noted,  as  well  as  any  evident  remarks  about  the  kind  of  coal,  and  the 
circimistances  of  tlie  trial.  After  the  experiment,  the  following  cal- 
culations are  necessary:  First,  in  an  evident  manner,  ascertain  the 
total  amount  of  coal  and  ashes ;  subtract  one  from  the  otlier,  which 
gives  the  total  weight  of  the  combustible.  Then  find  the  average 
temperature  of  the  feed  water  and  the  average  pressure  of  steam,  and 
calculate  the  weight  of  the  whole  quantity  of  water  evaporated, 
making  allowance  for  its  temperature. 

The  next  step  is  to  find  the  quantity  of  water  evaporated  from  a 
constant  temperature,  say.  212  degrees.  From  formula  or  tables  find 
the  total  heat  of  the  steam  due  to  its  mean  total  pressure;  from  this 
deduct  the  total  lieat  which  the  water  contained  before  entering  the 
boiler.  The  result  is  tlie  numljer  of  units  of  heat  imparted  to  each 
pound  of  water.     Divide  this   by   the  latent  heat   of  steam  at  212 
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degrees,  and  multiply  the  quotient  b}'^  the  total  number  of  pounds  of 
water  evaporated  at  the  observed  pressure  ;  the  result  will  be  the  total 
evaporation  from  our  supposed  temperature  of  212  degrees,  and  at 
atmospheric  pressure.  The  latter  divided  by  the  total  amount  of 
coal  burned,  or,  if  desired,  by  the  combustible,  gives  the  final  result, 
in  the  usual  comparative  terms,  viz.:  The  mimher  of  lyounds  of  toater 
evaporated  i)er  pound  of  coal  (or  combustilde).  The  coal  may  be 
corrected  to  a  uniform  rate  of  ten  per  cent  refuse,  as  has  been  before 
explained. 

We  have  reason  to  suppose  that  in  many  experiments  abroad,  the 
ashes  were  "  weighed  back,"  and  credited  on  the  coal  account ;  in 
other  words,  that  what  is  reported  as  coal  was  really  only  the  com- 
bustible portion  thereof.  In  purchasing  coal,  we  pay  as  much  for 
the  ashes  as  for  the  combustible,  and  ships  must  carry  both,  in  a 
combined  state;  tlierefore  the  report  of  every  experiment  should 
clearly  state  what  is  meant  by  the  word  coal,  if  that  be  the  term 
employed,  whether  the  weight  of  the  coal  as  actually  purchased,  that 
of  its  combustible,  or  a  weight  proportioned  to  the  combustible,  on 
our  plan  of  correcting  to  a  standard  of  ten  per  cent  refuse. 

TestixCt  Engines. 
We  will  examine,  first,  a.sim])le  mode,  wliich  may  be  practically 
applied,  in  any  case,  to  test  the  econom}"^  of  steam  machinery,  in  the 
actual  performance  of  its  regular  duty.  In  ordinary  trials,  when  but 
little  care  and  expense  can  be  afforded,  the  engine  and  boilers  must  be 
tested  as  a  whole,  the  comparison  being  made  by  the  "  riumhei'  of 
pounds  of  coal  consumed  per  indicated  Tiorse-power  per  hour!'''  The 
indicator  is  used  to  measure  the  power,  because,  as  has  been  before 
explained,  it  is  the  simplest  device  we  have  for  this  purpose,  and  most 
generally  applicable.  AVe  first  desire  to  give,  from  our  experience, 
some  directions  about  the  use  of  the  indicator,  and  the  manner  of 
attaching  it  to  the  engine.  Since  the  invention  of  the  "  Richards  " 
or  "  Porter  indicator,"  the  direct-acting  instrument  known  as  the 
"  McNaught  indicator,"  has  fallen  into  disuse,  except  on  engines 
working  very  slowly.  We  will  make  our  remarks  more  especially 
applicable,  then,  to  the  first  instrument,  often  called  the  "  parallel 
motion  indicator."  Before  using  the  instrument,  see  that  it  is  cor- 
rectly made  and  in  good  order.  See  that  the  spring  screws  down 
squarely  on  the  piston,  and  does  not  tend  to  one  side,  and  thus  make 
friction  in  the  guide  of  the  piston  rod.     Examine  every  joint,  and  see 
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that  it  is  free,  without  shake  ;  see  if  the  two  links  are  parallel  at  all 
times,  and  the  radius  "arms  at  mid  position  ;  if  not,  the  arrangement 
is  not  a  parallel  motion,  and  must  be  corrected.  See  that  the  ai*m 
carrying  the  levers  has  no  vertical  shake ;  see  that  the  barrel  mns 
true,  and  adjust  a  pencil  in  place  to  bear  lightly  upon  it.  The  scale 
of  the  indicator  should  be  tested  by  a  mercury  gauge,  and  the  mark 
on  the  spring  corrected  accordingly.  This  is  important,  for  the  repu- 
ted scale  is  rarely  correct,  and  during  repairs  it  is  often  varied.  The 
instrument  should  never  be  connected  to  the  cylinder  ^ori!5/  nor  in 
any  position  where  a  current  passes  the  connecting  pipe.  The  con- 
nection should  be  large,  short,  and  direct.  Be  careful  to  give  the 
barrel  the  correct  reduced  motion  of  the  engine  piston.  Other  details 
may  be  arranged  as  convenient.  The  instrument  should  be  thoroughly- 
heated  before  taking  a  diagram  or  marking  the  atmospheric  line.. 
The  pencil  should  be  made  to  bear  as  lightly  as  it  will  make  a  mark, 
and  it  should  be  allowed  to  run  over  the  paper  several  times.  Both, 
ends  of  the  cylinder  should  be  indicated. 

Before  beginning  an  experiment,  both  engine  and  boiler  should  be 
in  average  working  condition.  At  the  commencement  the  fire  should 
be  clean,  and  its  thickness  noted.  The  contents  of  the  ash-pit  should 
then  be  removed,  and  the  coal  be  weighed,  the  same  as  in  testing 
boilers.  Indicator  diagrams  should  be  taken  once  an  hour,  or  every 
half  hour,  or  even  less,  if  the  load  varies  considerably.  The  pencil 
should  be  allowed  to  remain  on  each  diagram  a  considerable  time,  to 
get  a  fair  average.  A  register  or  counter  should  be  attached  to  the 
engine,  the  indications  of  which  should  be  noted  at  the  beginning  and 
end  of  the  experiment,  and  every  even  hoiir  intervening.  If  a  regis- 
ter cannot  be  obtained,  the  revolutions  should  be  counted  and  recorded 
every  fifteen  minutes.  This  should  be  continued  not  less  than  eight' 
hours,  and  a  longer  time  is  preferable.  At  the  end  of  the  experiment 
the  fire  should  be  clean,  and  of  the  same  thickness  as  at  the  beginning, 
the  same  as  in  testing  boilers.  A  log  should  be  kept  during  the  pro- 
gress of  the  experiment,  showing  the  time,  pressure  of  steam,  revolu^- 
tions  of  engine,  weight  of  coal  and  ashes,  and  other  matters  of  interest. 
The  calculations  are  simple,  and  need  not  be  detailed.  We  will  Lere 
remark  that  the  fault  with  most  experiments  is  the  short  time  for 
which  they  are  tested.  To  ascertain  accurately  the  consumption  of 
fuel  in  a  given  case,  requires,  as  has  been  said,  at  least  eight  hours 
continuous  action,  and  the  mean  power  cannot  be  obtained,  in  many 
instances,  in  much  less  time.     A  single  diagram,  taken  occasionally^ 

[Inst.]  54 
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gives  little  idea  of  the  actual  power  exerted,  for  in  every  mannfaetory 
the  load  is  constantly  changing.  It  is  more  than  probable  that  the 
excellent  results  claimed  in  many  cases  are  obtained  by  calculating 
the  power  from  a  diagram  taken  with  the  full  load  on,  and  the  cost 
of  the  power  from  the  average  coal,  or  worse  yet,  from  the  coal  which 
is  thrown  in  the  furnace  in  any  particular  hour,  without  noting 
whether  the  lire  is  heavier  at  the  beginning  of  the  hour  than  at  the 
end.  A  manufacturers  coal  bills  always  tell  him  what  his  steam- 
power  has  cost  for  a  given  time,  but  his  one  hundred  horse-power 
engine  might  have  been  exerting,  on  the.  average,  only  fifty  horse- 
power ;  so,  without  actual  and  careful  observation,  no  results  can  be 
obtained  of  any  value  to  the  engineering  profession.  The  only  true 
way  is  to  make  thorough  trials,  and  repeat  them  until  the  results 
practically  coincide. 

"When  the  power  of  the  engine  is  measured  by  a  dynamometer,  the 
s^me  care  should  be  taken  to  frequently  record  the  revolutions  of  the 
engine  and  the  indications  of  the  instrument,  so  as  to  be  able  to  cal- 
culate the  true  average  power.  Fuller  reasons  for  such  pi'ecautions 
have  already  been  given  in  the  preceding  discussion. 

We  are  now  prepared  to  select  the  methods  and  means  necessary 
for  a  scientific  trial  of  the  economy  of  steam  machinery,  which  shall 
be  complete  and  above  criticism.  We  must  first  be^^r  in  mind  that  it 
is  the  economy  that  we  wish  to  test,  and  not  the  excellent  manner  in 
which  some  device  controls  the  speed  of  the  engine  under  varying 
loads.  Special  trials  may  be  made  of  each  detail,  if  desired,  but  only 
one  thing  can  be  tested  at  a  time.  To  get  accurate  results,  great  uni- 
formity is  necessary.  The  closer  the  resemblance  between  the  records, 
at  different  times,  the  more  correct  will  be  the  averages.  It  is  essen- 
■  tial,  then,  to  carry  a  luiiform  pressure  of  steam,  and  to  have  a  uniform 
load  and  speed  to  the  engine.  In  regular  practice  the  load  is  neces- 
sarily varied  somewhat,  which  can  only  be  provided  against  by  fre- 
quent observations ;  but  our  remarks  are  more  particularly  applicable 
to  an  establishment  fitted  up  especially  to  test  steam  machinery,  and 
in  other  trials  details  must  be  varied  according  to  circumstances.  In 
such  case  the  boiler  should  be  of  ample  size  to  do  the  work,  and  the 
pressure  should  be  regulated  by  a  steam  damper.  The  resistance 
should  consist  of  wind  or  water  M-heels,  or  pumps.  We  prefer  high 
speed  fans  or  blowers,  as  the  resistance  can  then  be  easily  regulated  by 
varying  the  size  of  the  discharge  openings.  Tanks  should  be  provided 
for  measuring  the  feed  water  of  the  l)oiler,  and  it  would  be  well. 
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though  not  strictly  necessary,  to  have  a  surface  condenser,  from  which 
to  collect  and  measure  the  distilled  water,  and  thus,  in  two  ways, 
ascertain  the  quantity  of  steam  used.  The  power  of  the  engine  should 
be  measured  both  by  the  indicator  and  dynamometer,  and  duplicate 
registers  should  be  provided  to  count  the  revolutions.  The  better 
plan,  in  order  to  give  the  same  area  of  indicator  diagram,  is  to  use,  in 
each  experiment,  a  cut-off,  fixed  at  any  desired  point,  and  not  use  the 
governor.  In  such  case,  special  means  must  be  provided  to  keep  up 
a  uniform  lubrication,  which,  with  the  unitbrm  resistance  proposed, 
will  secure  uniform  speed. 

When  experimenting,  the  coal  should  be  weighed,  and  the  feed 
water  measured,  or  weighed,  with  all  the  accuracy  required  for  test- 
ing boilers.  At  the  same  time,  indicator  diagrams  should  be  taken 
at  least  once  an  hour,  and  the  reading  of  the  dynamometer  recorded. 
A  record  should  also  be  kept  of  the  time,  revolutions  of  engine, 
steam  pressure,  and  the  temperature  of  the  feed  water,  and  in  a  con- 
densing engine,  of  the  hot  well  and  circulating  or  condensing  water. 
The  temperature  of  the  engine  and  fire  room,  and  of  the  external 
ail',  should  also  be  noted,  to  show  the  effect  on  condensation  in  the 
pipes  and  passages.  The  direction  and  force  of  the  wind  is  also  use- 
ful, to  show  its  influence  on  the  fires.  Barometrical  observations  are 
essential,  to  show  the  true  zero  of  the  steam  pressures.  Experiments 
conducted  thus  carefully,  and  with  such  apparatus,  would  furnish 
results  of  the  greatest  value  to  science.  Each  trial  would  show  the 
economy  of  the  boiler  and  of  the  engine,  also  the  friction  of  the 
engine  and  its  load,  and  the  net  power  and  its  cost ;  besides  affording 
much  valuable  information  to  aid  in  the  explanation  of  the  losses 
which  now  exist  in  the  steam  engine,  and  suggesting  improvements 
in  its  construction.  The  United  States  expansion  experiments  were 
tried,  substantially,  on  this  plan,  but  were  stopped  when  results  were 
being  obtained  of  the  greatest  interest.  Could  an  experimental 
establishment  be  now  opened  to  manufacturers  and  inventors,  how 
much  capital,  physical  exertion,  and  mental  anxiety  could  he  saved, 
and  how  greatly  the  steam-engine  might  be  improved.  Without 
such  a  place,  however,  much  good  can  be  done,  if  ever}'  engineer 
will  carefully  use  the  means  at  his  command,  and  record  the  results. 
The  awards  at  all  our  fairs  should  be  based  upon  trial,  and  not  upon 
mere  opinion. 

The  "  yankees  "  are  an  ingenious  people.  Let  all  assist  in  direct- 
ing this  ingenuity  into  scientific  channels,  and  the  character  of  the 
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result  may  be  judged  from  the  present  advanced  position  of  our  high 
pressure  engines.  By  fully  discussing  the  subject  of  economy,  and 
generally  circulating  complete  records  of  competitive  trials,  an 
important  branch  of  industry  will  be  stimulated,  all  classes  benefited 
and  American  engineering  become  the  standard  throughout  the 
civilized  world. 

Adjourned. 


October  29,  1868. 

Professor  S.  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emery,  Secretary.     • 
,  Pianos  for  Children. 

Mr.  Theodore  E.oz  exhibited  his  infants'  key-board  for  the  piano. 
This  board  is  intended  to  be  placed  on  any  piano,  when  used  by 
children,  and  each  key  struck  operates  a  corresponding  one  on  the 
piano.  By  this  arrangement  the  small  hands  of  children  are  enabled 
to  strike  the  octave.  '  This  key-board  is  intended  as  an  attachment  to 
the  piano.  Mr.  Roz  has  also  a  key-board  to  transpose  a  tune  from 
one  key  to  another. 

Improved  Screw  Driver. 

Mr.  Edgar  J.  Amor  showed  his  combined  screw  driver  and  wrench, 
designed  not  only  to  enhance  its  utility  in  its  legitimate  function  of 
driving  screws,  but  also  to  enable  the  implement  to  be  used,  when 
desired,  as  a  wrench  for  turning  reamers,  taps,  and  the  like. 

The  driver  may  be  of  any  ordinary  or  suitable  form,  and  furnished 
with  the  usual  and  appropriate  handle.  Provided  in  the  inner  portion 
of  this  driver,  or  rather  of  the  blade  thereof,  are  any  desired  number 
of  holes,  these  holes  being  of  square,  oblong,  triangular  or  other  form, 
to  suit  the  end  of  the  tap  or  other  article  for  turning  which,  as  by  a 
wrench,  the  driver  is  thus  fitted.  The  outer  or  other  portion  of 
this  blade  of  the  driver  is  furnished  with  an  oblong  hole  or  slot, 
which  constitutes  a  socket  for  the  reception,  on  occasion,  of  one  end 
of  a  supplemental  driver,  which  may  be  of  the  forked  variety.  When 
the  supplemental  driver  is  thus  fitted  into  the  blade  of  the  other,  first 
described,  the  latter  constitutes  a  cross  handle  for  the  former,  which 
may  then  be  used  with  greatly  increased  power  for  turning  screws, 
etc.  The  supplemental  driver  may,  furthermore,  be  furnished  with 
suitably  shaped  holes,  in  the  same  manner  as  the  inner  portion  of  the 
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blade  of  the  driver,  so  that  it  may  be  employed  by  itself  as  a  small 
and  convenient  wrench  in  cases  where  its  use  may  be  applicable. 

The  Oak  ajs^d  its  Pkoducts. 

Dr.  "W.  A.  "Weatherbee  read  a  paper  on  the  oak  tree  and  its  pro- 
ducts, and  remarked  that  no  variety  of  wood  will  last  longer  than  the 
oak,  citing  several  problematical  wooden  relics  to  prove  this  point, 
and  thus  confound  the  advocates  of  red  cedar,  chestnut,  and  white  pine. 
The  paper  was  succeeded  by  a  discussion  which  elicited  the  somewhat 
well  known  items  of  information  that  an  acid  may  be  obtained  by  the 
distillation  of  different  kinds  of  wood,  and  that  the  oaks  which  grow  in 
California  are  quite  different  from  those  found  on  the  Atlantic 
coast. 

Dr.  D.  D.  Parmelee  remarked  that  wood  vinegar  is  now  being  made 
very  extensively  in  this  country. 

Dr.  P.  Yanderweyde  said  there  was  a  large  manufactory  in  Phila- 
delphia in  which  wood  vinegar  is  made.  Acetic  acid,  obtained  from 
the  destructive  distillation  of  wood,  is  diluted,  and  forms  this  vinegar. 
The  bichromate  of  potash  is  now  much  used  to  take  out  the  flavor 
and  burnt  taste  of  the  wood  vinegar. 

Nitko-Glyceeine. 

Mr.  George  M.  Mowbray,  manufacturer  of  the  nitro-glycerine 
used  at  the  Hoosic  tunnel,  gave  an  account  of  his  experiments  with 
that  article.  JS^itro-glycerine,  he  said,  was  first  brought  into  notice 
as  an  explosive  agent  in  1846,  on  the  invention  of  gun  cotton. 
Nitro-glycerine,  as  usually  made,  was  constantly  giving  off  a  color- 
less gas  in  balloon -shaped  bubbles ;  these  bubbles  are  easily  made  by 
agitating  the  nitro-glycerine  in  the  air.  He  had  exploded  the  fulmi- 
nate of  silver  in  nitro-glycerine,  and  the  latter  was  blown  out,  but 
not  exploded.  Many  of  the  faults  attributed  to  nitro-glycerine  are 
due  to  its  being  made  impure.  As  we  become  better  acquainted 
with  this  article  it  will  become  more  safe.  Some  thirty-five  pounds 
of  it  are  used  in  the  Hoosic  tunnel  every  day.  Nitro-glycerine 
freezes  at  about  forty-eight  degrees  Fahrenheit ;  and  in  a  frozen  state 
he  tried  to  explode  it,  but  failed  to  do  so.  In  that  condition  it  is  next 
to  impossible  ;  and  therefore  it  is  only  dangerous  in  the  liquid  state. 
It  was  also  stated  that  gunpowder  and  gun  cotton  might  explode  in 
contact  with  the  nitro-glycerine  without  exploding  the  latter. 

Dr.  Vanderwevde  remarked  that  the  chloride  of  nitrogen  is  one 
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of  the  most  explosive  substances  we  have.     It  is  made  by  combining 
chlorine  and  ammonia,  and  drying  the  precipitate. 

A  desultory  discussion  on  various  explosive  materials  closed  the 
debate,  whereupon  the  association  adjourned  for  one  week. 


November  5th,  1868. 

Professor  S.  D.  Tillman  in  the  Chair ;  Mr.  C.  E.  Emery,  Secretory. 
The  chairman  opened  the  proceedings  by  reading  the  following 
notes  on  science  and  art : 

Dynajmite, 

The  London  Mechanic^''  Magazine  lately  gave  an  account  of 
experiments  with  dynamite,  which  is  simply  a  mixture  of  nitro-gly- 
cerine  with  a  finely  powdered  silicious  mineral,  showing  that  it  may 
be  handled  with  impunity,  and  even  exposed  to  fire  without  danger ; 
but  hearing  that  the  engineers  of  the  Hoosic  tunnel  did  not  regard 
dynamite  as  any  more  safe  than  plain  nitro-glycerine,  we  declined 
to  give  further  publicity  to  that  account.  A  late  number  of  the 
same  journal  says :  "  The  recent  exi^losion  at  Pemberton  seems  to 
show  that  dynamite  is  not  so  safe  an  explosive  as  has  been  supposed." 

Singular  Effects  of  Lightning. 

Gen.  Morin  reports  to  the  French  Academy  that  in  the  depart- 
ment of  Toune,  the  lightning  set  a  hamlet  on  fire.  Several  cottages 
were  burned  ;  in  the  drawers  of  one  of  them  were  some  gold  coins 
and  twenty-five  franc  silver  pieces.  The  electric  force  converted  the 
silver  in  four  singularly  shaped  ingots,  but  left  the  gold  coin  almost 
unchanged.  The  gold  pieces  adhered  to  each  other,  and  were  cov- 
ered with  a  slight  incrustation,  but  the  eftigies  on  each  were  still 
visible. 

New  Method  of  Bleaching. 
Wild's  magneto-electric  machine  is  now  being  used   in  a  sugar 
refinery  in  England  for  the  purpose  of  bleaching  sugar,  doubtless  to 
ozonize  the  air  which  is  used  as  the  bleaching  agent.     Xo  report  has 
yet  been  made  as  to  the  feasibility  of  the  process. 

The  Prismatic  Colors. 
A  correspondent  of  The  London  Builder  says  the  usual  method  of 
observing  prismatic  colors  is   by  looking  at  any  object  through  a 
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prism,  or  by  observing  tbe  rays  projected  by  a  prism  on  a  surface. 
Thus  all  the  prismatic  colors  are  displayed  at  once  in  small  patches, 
and  it  is  not  easy  to  observe  the  shades  of  the  prismatic  colors, 
because  they  are  interfered  with  by  the  secondaries.  Now,  by  the  fol- 
lowing method  the  rays  may  be,  as  it  were,  separated,  and  only  one 
color  seen  at  a  time,  that  too  in  large  quantity.  If,  then,  instead  of 
looking  at  the  colors  through  a  prism,  the  prismatic  colors  be  thrown, 
one  at  a  time,  from  a  prism  in  the  hands  of  another  party,  dii'ectly 
into  the  pupil  of  the  spectator's  eye,  he  sees  the  whole  apartment  in 
one  perfect  blaze  of  each  color  in  succession,  and  the  effect  is  most 
magnificent,  even  with  a  small  prism,  and  when  the  sunlight  is  not 
very  strong. 

Marine  Velocipedes. 

The  revival  of  the  velocipede,  which  was  introduced  into  Europe 
during  the  last  century,  merely  as  a  source  of  amusement  to  pedes- 
trians, has  prompted  a  Frenchman  to  adapt  one  to  be  used  on  water 
instead  of  land.  It  is  now  on  Lake  Enghein,  twelve  miles  from 
Paris,  and  is  described  as  something  like  two  snow  shoes,  held  about 
a  yard  apart  by  means  of  iron  rods,  between  which  is  a  propelling 
wheel,  about  three  feet  in  diameter,  having  paddles  four  inches  wide 
and  eight  long.  It  will  be  seen  at  once  that  this  is  a  miniature  repre- 
sentation of  the  famous  Burden  steamboat,  which  appeared  on  the 
Hudson  river  more  than  thirty  years  ago,  and  that  it  bears  no  resem- 
blance to  the  land  velocipede.  The  latter  adapted  to  water  would  be 
more  like  an  Ohio  river  steamboat,  with  a  wheel  in  front  as  well  as 
behind.  Ex:[)eriments  like  the  above  have  been  repeatedly  tried  in 
this  country,  and  it  is  well  settled  that  Imuran  strength  is  most  eco- 
nomically applied  to  propulsion  of  a  small  boat  by  means  of  oars. 

After  the  reading  of  this  item.  Dr.  Van  der  Weyde  remarked  that 
some  time  since  he  had  seen  a  marine  apparatus  which  consisted  of 
a  cylindrical  hollow  paddle-wheel,  the  interior  of  which  was  of  such 
,  size  that  a  man  could  stand  upright  therein  and  roll  the  thing  through 
the  water  by  treading  upon  the  interior  surface,  the  wheel  rotating 
somethino^  after  the  manner  of  a  treadmill. 

A  gentleman  said  that  this  form  was  bad  in  its  manner  of  dis- 
placing the  water  as  it  advanced.  It  could  not,  of  course,  compete 
with  vessels  of  the  usual  form. 

Mr.  Emery  said  that  Scott  Eussell  had  discovered  that  when  canal 
boat^J  are  towed  above  a  certaiii  speed  the  boats  were  found  to  be  raised 
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somewhat  in  the  water,  and  the  proportionate  resistance  decreased. 
He  (Emery)  had  seen  similar  results  in  small  vessels  in  the  navy. 

Dr.  Yan  der  "Weyde  corroborated  this  by  saying  that  the  same  had 
been  found  true  in  France.  It  had  also  been  found  that  by  lengthen- 
ing the  boats  the  relative  resistance  was  decreased. 

A  member  explained  that  the  hulls  of  vessels  are  now  made  so  that 
the  portions  ordinarily  immersed  divide  the  water  and  force  it  later- 
ally, while  the  upper  portion  of  the  same  is  made  scow-shaped  so  as 
to  lift  upon  the  waves.  This  is  true  of  ocean  steamers ;  river  steamers 
are  made  with  fiat  bottoms. 

Safety  Explosives. 
Some  time  ago  Ehrhardt  patented  several  compositions  which  only 
became  explosive  when  two  of  tliem  were  thoroughly  mixed,  but  the 
explosive  materials  employed  seem  to  have  prevented  their  practical 
use  in  the  manner  proposed.  Quite  lately  Dr.  Nisser  has  done  some- 
thing in  the  same  direction.  He  prepares  two  compositions,  one  con- 
taining chlorate  of  potash  and  nitre,  and  the  other  sulphur  woody 
fiber,  and  carbon  in  some  cheap  form.  These  powders  are  non-explo- 
sive while  apart,  but  when  required  for  explosive  purposes,  they  are 
sifted  together,  and  the  resulting  composition  is  found  by  experiment 
to  generate  a  force  about  four  times  as  great  as  that  of  ordinary 
blasting  powder.  It  is  said  a  saving  in  expense,  as  well  as  a  decrease 
of  danger  is  secured  by  the  employment  of  the  new  preparation. 

Revolving  Tukkets. 
The  king  of  Prussia  recently  inspected  the  revolving  turrets  erected 
on  the  banks  of  the  Rhine  to  protect  Coblenz  against  the  attacks  of 
gunboats.  "  It  is  lamentable,"  says  The  (Britisli)  Army  and  Navy 
Gazette^  "  that  although  England  gave  birth  to  the  idea,  we  are  at 
this  moment  without  a  single  revolving  turret  in  position  on  shore. 
Wliat  are  our  royal  engineers  doing  ?  Echo  answers  that  they  are 
conducting  experiments  at  Shoeburyness  which  have  as  yet  been  pro- 
-ductive  of  no  practical  results  to  ourselves,  while  foreigners,  eagerly 
watching  all  that  has  taken  place,  liave  returned  home  with  valuable 
ideas  gathered  therefrom  at  the  expense  of  the  British  nation,  and 
have  erected  works,  and  prepared  for  all  emergencies,  while  we,  who 
are  preeminently  tlie  iron  manufacturing  nation,  have  been  discussing 
plans  and  producing — Gibraltar  shields."  The  Gazette  is  mistaken 
as  to  the  origin  of  the  revolving  iron  turret.  It  was  jfirst  brought  out 
and  patented  many  years  ago  by  Tiiiiby,  an  American  inventor. 
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Ml*.  Emery  said  that  it  had  been  lately  suggested  to  place  revolv- 
ing forts  upon  water,  so  that  their  easy  rotation  might  be  assured ;  to 
which  Dr.  Kicli  replied  that  a  model  of  precisely  this  character  had 
been  for  many  years  in  possession  of  the  American  Institute. 

Rollers  foe  Calico  Printing. 
The  Swiss  calico  printers  save  much  of  the  cost  of  copper  rollers 
by  substituting  iron  rollers,  which  are  coated  with  copper  of  sufficient 
thickness  to  receive  the  engraved  pattern.  When  the  pattern  is  worn 
out  or  no  longer  fashionable,  all  the  roller,  except  the  engraved  part, 
is  covered  with  an  insulating  varnish.  On  being  immersed  in  an 
electrotype  bath,  all  the  exposed  portions  are  soon  filled  up  with  cop- 
per, and  the  roller  is  then  ready  to  receive  a  new  pattern.  The  Swiss 
process  for  coating  iron  rollers  with  copper  is  still  a  secret.  Weis- 
kopt  has  just  devised  the  following :  First  brush  the  iron  roller  with 
a  solution  of  one  part  of  nitrate  of  copper  in  fifty  parts  of  hydrochlo- 
ric acid.  Then  with  a  solution  of  ten  parts  of  nitrate  of  copper,  ten 
of  chloride  of  copper,  and  eighty  of  hydrochloric  acid,  applied  quickly 
with  a  soft  brush.  After  being  rinsed  and  wiped  with  a  soft  cloth,  the 
second  solution  is  again  applied,  and  so  on  until  a  sufficient  thickness 
of  copper  has  been  deposited.  The  process  is  cheap,  and  copper  is 
not  apt  to  peel  ofi  if  the  solutions  are  applied  very  quickly. 

Electrical  Piano. 

A  musical  instrument,  more  remarkable  for  its  ingenious  mechan- 
ism than  for  its  cheapness  and  availability,  has  been  brought  out  by 
M.  Speiss,  of  Sumiswald,  Switzerland.  By  means  of  clock-work,  two 
rollers  are  set  in  motion,  which  carry  from  one  to  the  other  a  band 
of  strong  paper,  containing  perforations  like  that  used  in  a  Jacquard 
loom,  and  passing  over  an  intermediate  brass  roller  put  in  connection 
with  the  wires  of  an  electric  battery,  which  are  arranged  in  coils 
around  soft  iron  rods,  and  become  magnets  whenever  the  current  of 
eleptricity  is.  unbroken.  The  current  is  closed  by  means  of  a  series 
of  pins  touching  the  brass  roller,  and  is  broken  when  the  paper 
passes  between  them  and  the  roller.  Thus  a  series  of  iron  fingers, 
by  being  magnetized  and  demagnetized,  are  made  to  strike  the  keys 
to  a  series  of  strings  with  astonishing  rapidity.  Besides  the  power 
which  moves  the  clock-work,  a  battery  of  thirty-six  Daniel's  elements 
is  required  to  operate  this  automatic  instrument.  The  greatest  diffi" 
culty  to  be  encountered  is  in  giving  the  dynamic  effijct  from  which 
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results  accent  and  expression,  since  it  is  impossible  to  graduate  the 
force  of  these  magnets.  Pianists  will  never  be  supplanted  by  any 
such  self-moving  device. 

The  Terrace  Furnace. 

This  furnace,  the  invention  of  GastenhofFer,  of  Germany,  has  been 
successfully  used  for  several  years  at  Swanzea,  Wales,  and  lately  in 
Colorado,  for  burning  the  suljjhur  in  copper  and  iron  pyrites.  It 
consists  of  a  hollow  vertical  shaft,  about  twenty  feet  high,  with  an 
area  four  feet  by  two  inside,  which  contains  a  number  of  triangular 
bars,  made  of  fire-clay,  about  four  inches  wide  and  four  inches  apart, 
60  arranged  as  to  form  a  series  of  horizontal  shelves  alternately  in 
the  same  vertical  line,  and  extending  nearly  to  the  bottom.  Below 
is  a  temporary  fire-grate  on  Mdiich  fuel  is  at  first  used  to  heat  the  fire- 
clay shelves  and  the  w^iole  inside  of  the  furnace.  When  this  has 
been  accomplished  the  grate  is  withdrawn,  and  a  stream  of  powdered 
pyrites,  containing  at  least  sixteen  per  cent  of  sulphur,  is  then  poured 
in  at  the  top  of  the  furnace,  and  allowed  to  drop  down  from  one 
shelf  to  another ;  at  the  same  time  just  aii*  enough  is  admitted  at  the 
bottom  to  furnish  oxygen  to  the  burning  sulphur.  The  combustion 
of  the  sulphur  produces  heat  enough  to  make  the  process  continuous. 
The  gaseous  products,  principally  sulphurous  acid  gas,  are  carried  oft 
into  a  leaden  chamber,  where  by  the  ordinary  method,  sulphuric  acid 
is  produced.  One  furnace  at  Swanzea  ran  sixteen  months  without 
intermission  ;  and  it  is  evident  that,  without  interruption  from  break- 
age or  disarrangement  of  parts,  the  process  may  be  carried  on  indefi- 
nitely. This  furnace  is  admirably  adapted  to  the  manufacture  of 
sulphuric  acid,  but  it  is  not  so  valuable  for  the  simple  purification  of 
the  metals  in  pyrites,  because  the  high  heat  required  for  the  complete 
abstraction  of  the  sulphur  melts  the  pyi'ites  too  rapidly,  and  results 
in  [what  is  technically  called  "  gumming  up,"  which  prevents  the 
powder  from  passing  down  the  various  shelves. 

The  Gold  Eegion  of  Nova  Scotia. 

Dr.  T.  Sterry  Hunt,  in  an  ofiicial  report  lately  printed  by  order 
of  the  House  of  Commons  of  Canada,  describes  the  geological  forma- 
tion of  the  auriferous  fields  of  Nova  Scotia,  and  the  manner  in  which 
gold  has  been  obtained,  from  which  we  collect  the  folloM'ing  informa- 
tion. The  coast  district  of  Nova  Scotia,  which  has  become  famous 
for  its  gold,  consists  of  a  zone  of  ancient  stratified  rocks  lying  exposed 
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between   the   overlying   strata  of  the   carboniferous  system  on  the 
northwest  and  the  ocean  on  the  southeast,  and  having  a  breadth  of 
from  thirty  to  fifty  miles  in  the  wider  portions,  which,  to  the  north- 
east, is  reduced  to  not  over  eight  miles.     This  belt  of  rocks  extends 
along  the  Atlantic  coast  for  250  miles  from  Cape  Sable  on  the  west, 
to  Cape  Canseau  on  the  east.     Its  surface  is  generally  low,  rising, 
however,  in  some  places  to  500  feet  above  the  sea,  and  is  in  great 
part  rocky  and  barren.     The  official  returns  from  this  region  for  the 
last  six  years,  based  on  the  gold  from  which  the  royalty  of  three  per 
cent  has  been  paid,   show  a  total  production  of  119,54:1^  ounces, 
which,  valued  at  twenty  dollars  per  ounce,  amounts  to  $2,390,081. 
If  to  this  be  added  the  unreported  gold,  obtained  in  the  first  two  or 
three  years,  we  may  conclude  that  the  whole  product  has  been  equal, 
in  round  numbers,  to  about  $2,500,000.     This  amount  is  small  when 
compared  with  the  production  of  regions  like  California  and  Austra- 
lia, where  the  yield  of  some  single  mines  surpasses  the  whole  annual 
production  of  Kova  Scotia.     The  quartz  mines  of  Victoria,  in  1866, 
employed  14,878  miners,  and  yielded  521,000  oimces  of  gold.     The 
mean  yield  to  the  ton  of  quartz  was,  however,  only  ten  pennyweights 
sixteen  grains,  and  the  produce  for  each  miner  about  8570,  while  for 
Nova  Scotia  these  amounts  were  respectively  seventeen  penny  weights 
twenty-three  grains,  and  $765.     The  pvoduce  for  each  miner  is  pro- 
portionate, n£)t  so  much  to  the  richness  of  the  quartz  as  to  the  skill 
and  economy  of  the  management,  which,  within  the  last  year,  has 
raised  the  annual  yield  per  man  in  Renfew  to  $895,  and  in  Sher- 
brooke  to  $1,592.     It  may,  however,  be  affirmed  that  the  average 
yield  of  gold  to  the  ton  of  rock,  and  also  to  each  miner,  is  greater  in 
Nova  Scotia  than  in  any  other  auriferous  region  known.    It  may  well 
excite  surprise  that  so  little  mining  has  yet  been  done  in  Nova  Scotia, 
where  gold  is  known  to  be  spread  over  an  area  of  not  less  than  6,000 
square  miles.     The  lodes  of  this  region,  which  are  very  regular  in 
structm-e,  have  been  shown  to  preserve  their  richness  to  depths  of 
200  and  300  feet,  and  from  their  geological  relations  there  is  every 
reason  to  beHeve  will  continue  unchanged  to  the  greatest  attainable 
depths.     To  this  it  may  be  added  that  the  price  of  labor  is  moderate, 
not  exceeding  one  doUar  and  twenty-five  cents  a  day  in  gold,  fuel 
cheap  and  abundant ;  the  region  is  healthful  and  easily  accessible 
from  abroad. 
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Regulating  the  Speed  of  Steam  Engines. 

Mr.  C.  E.  Emery  gave  a  description  of  the  method  of  regulating 
the  speed  of  engines  by  the  usual  governor.  The  pressure  of  steam 
in  the  cylinder  gives  no  indication  of  the  power  of  the  engine  at  the 
time.  Super-heating  steam  is  a  loss,  because  it  entails  disadvantage 
at  the  end  of  the  stroke.  Yery  late  experiments  go  to  show  that  the 
^'  indicator,"  is  an  entirely  useless  article.  The  experiments  were  so 
perfect  that  there  was  not  a  cubic  foot  of  water  from  the  condensed 
steam  to  be  collected  in  six  hours.  The  power  was  measured  by  a 
blower.  The  economy  of  steam  engines  vary  with  every  pressure. 
In  experiments  with  the  steam  engine,  much  attention  should  be 
given  to  the  mechanical  arrangements.  The  trials  spoken  of  went  to 
show  that  the  best  way  to  regulate  the  power  of  an  engine  is  by  the 
''  cut  off."  In  his  opinion,  no  engine  should  be  worked  with  a 
higher  pressure  of  steam  than  one  hundred  pounds. 

Mr.  T.  D.  Stetson  said  that  careful  experiments  were  made  at  the 
Crystal  Palace  in  this  city,  in  relation  to  the  speed  of  steam  engines. 
The  trials  were  commenced  on  June  -ith,  1858,  and  the  report  of  the 
committee  was  published  in  the  London  Mechanics^  Journal.  .  He 
foimd  that  all  governors  were  unsteady  in  their  action. 

The  chairman  said  the  unsteadiness  in  power  described  by  Mr. 
Stetson  is  common  to  all  self-regulating  machines  which  operate 
quickl3^  If  a  steam  engine  is  suddenly  relieved  of  its  load,  the 
increased  velocity  of  the  piston  gives  increased  centrifugal  force  to 
the  governor,  which  instantly  moves  the  cut-off  valve,  but  moves  it 
a  little  too  far ;  too  little  steam  being  admitted,  the  balls  of  the 
governor  descend  below  their  normal  height  and  again  open  the 
valve,  but  open  it  little  too  wide  ;  the  surplus  steam  again  increases 
speed  of  the  governor ;  but  this  oscillation  of  the  revolving  balls  is 
less  and  less  until  the  required  velocity  of  the  piston  is  attained. 
This  oscillating  action  was  beautifully  shown  by  an  ingenious  inven- 
tion of  the  Hon.  Elisha  Foote,  the  present  commissioner  of  patents. 
Many  years  ago,  while  still  in  the  practic  of  the  law,  he  invented  a 
seh'-regulating  stove.  His  apparatus  was  applied  to  the  ordinary 
sheet  iron  stove  for  burning  wood.  The  difference  in  the  expansion 
between  a  rod  of  brass  and  one  of  iron,  placed  within  and  near  the 
top  of  the  stove,  was  communicated  by  means  of  levers  to  a  pendu- 
lum on  the  outside,  the  end  of  which  moved  between  two  teeth  on 
the  damper,  to  close  it  and  check  the  combustion,  and  then  passed  on 
;nntil  the  brass  rod  beo;an  to  contract,  wlien  the  pendulum  moved  in 
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an  opposite  direction  and  again  opened  the  damper.  The  pendulum, 
operating  too  quickly,  produced  an  alternate  closing  and  opening  of 
the  damper  until,  after  a  brief  period,  the  pendulum  was  brought  to 
exactly  the  right  position,  and  the  proper  quantity  of  air  was 
admitted  to  keep  the  stove  at  the  required  temperature.  This 
apparatus  illustrated  the  condition  that  will  occur  in  the  movement 
of  any  very  sensitive  self-regulating  apparatus. 

After  further  discussion  of  this  subject  the  association  adjourned. 


November  12,  1868. 

Professor  S.  D.  Tillman,  Chairman ;  Mr.  C.  E.  Emery,  Secretary. 
The  meeting  was  opened  by  the  chairman,  who  read  a  number  of 
scientific  items,  which  have  been  misplaced,  and  cannot  be  obtained 
for  this  report  of  this  meeting. 

Railway  Tkacks. 

Mr.  J.  II.  Jenkins  exhibited  two  models  of  his  improved  form  of 
rails,  and  presented  the  following  paper,  describing  their  advantages, 
which  was  read  by  T.  D.  Stetson,  Esq. : 

"  These  models  illustrate  improved  methods  of  constructing  railway 
tracks  for  steam  travel.  In  one  we  represent  the  treatment  of  the  T 
rail  now  in  common  use.  Instead  of  the  rails  being  set  singly,  and 
alone  bridging  from  tie  to  tie,  there  are  introduced  on  either  side  of 
the  same,  continuous  lines  of  chairs  or  brackets.  These  are  made  of 
wrought  iron  or  steel,  and  of  the  same  length  as  the  rails,  and  are 
rolled  with  a  groove  to  fit  the  sides  of  the  lower  half,  or  webb,  of  the 
same.  Fitting  the  outlines  of  the  rail  by  curves  and  angles,  they  set 
underneath  in  order  to  give  a  uniform  support  thereto,  and,  in  the 
aggregate,  yield  as  much,  or  more  bearing  surface  to  the  tie  as  equals 
the  original  breadth  of  the  webb  of  the  rail. 

Close  by  the  edges  of  the  brackets,  and  setting  upon  the  faces  of 
the  ties,  are  placed  strong  "  knees  "  or  "  dogs,"'made  of  cast  or  wrought 
iron.  These  keep  the  brackets  well  up  to  the  webb  of  the  rails,  and, 
by  overcapping  them  sufiiciently,  bind  the  whole  structure  firmly  .and 
securely  to  the  ties  by  means  of  strong  bolt  screws.  These  screws 
are  made  expressly  for  the  purpose.  In  the  outer  half  of  the  dogs, 
the  part  wliich  sets  upon  the  face  of  the  tie,  an  oblong  hole  or  "  slot " 
is  made  to  receive  the  screw.  The  screws  pass  through  the  knees  or 
dogs  and  are  so  constructed — having  a  coarse,  shai-p  thread,  and  being 
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gimlet-pointed,  uud  also  milled  out  on  three  sides  in  the  manner  of  a 
steel  "  tap  "  for  cutting  threads  in  metals — as  to  he  readily  forced  to 
their  place  in  the  hardest  timber,  and  through  the  hardest  knots 
without  the  labor  and  time  of  boring  holes.  ^ 

The  process  of  using  these  screws  is  readily  accomplished  by  giving 
to  the  screws  a  large,  square  head,  and  having  a  "  key,"  fashioned 
precisely  like  a  common  boring  auger ;  but,  instead  of  the  spur  and 
twist,  there  is,  upon  the  lower  end  of  the  shank,  a  strong  steel  bulb, 
having  a  square  socket,  which  easily  fits  the  head  of  the  screw. 
Now,  the  screw  being  set  to  its  place,  and  partially  started  by  giving 
it  one  or  two  blows  vnih  a  heavy  hammer,  the  auger  key  completes 
the  operation  ;  for,  by  means  of  its  level's,  the  screw  is  turned  dovm 
to  its  holding  position  in  the  same  time  and  as  easily  as  to  bore  similar 
holes  for  spikes  or  common  bolts. 

By  the  introduction  of  these  continuous  lines  of  chairs  or  brackets, 
we  have  a  uniform  combination  rail,  and  are  enabled  to  dispense  with 
all  kinds  of  small  plates,  chairs  and  fish-bars  at  the  points  of  the  rails  ; 
amd,  by  breaking  the  joints  of  the  brackets  with  themselves,  and  also 
with  those  of  the  rails,  distributing  all  the  points  of  all  the  parts  regu- 
larly and  equally,  we  obtain  the  utmost  uniformity  of  strength  and 
security,  and  guard  the  rail  proper  thoroughly  and  completely  against 
displacement  in  case  of  breakage ;  for,  if  a  rail  become  broken  in  any 
number  of  places,  unless  the  line  of  breakage  chance  to  take  a  hori- 
zontal direction  above  the  bracket,  and  the  piece  be  thrown  out,  a 
train  of  cars  may  pass  over  it  as  safely  as  if  it  were  entirely  whole,  a 
break  in  a  perpendicular  direction  always  being  quite  harmless ; 
becoming  simply  an  additional  joint. 

By  this  arrangement,  we  also  gain  another  very  important  advan- 
tage ;  the  ends  of  the  rails  and  brackets  do  not  require  to  be  secured 
by  passing  spikes  or  bolts  through  holes  or  notches  made  therein, 
being  held  to  their  place  entirely  by  clamping  with  the  dogs ;  thus 
allowing  sufficient  freedom  for  expansion  and  contraction  by  extreme 
changes  of  temperature,  dispensing  with  holes  and  notches  in  both 
rails  and  brackets,  giving  complete  uniformity  of  strength  and  sta- 
bility. 

In  the  second  model,  Ave  show  an  improved  form  of  rail,  one  having 
tlie  general  form  of  a  cone,  the  base  of  which  is  divided  by  the  intro- 
duction of  a  central  arch ;  whereby  the  bearing  is  shared  by  two  equal 
branches,  and  all  the  material  and  strength  of  the  rail  secured  to  the 
crown  and  outer  sides. 
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This  rail  is  also  set  iu  brackets,  fitting  on  either  side  and  setting 
underneath,  the  branches  of  the  base  setting  upon  the  brackets  by 
such  angles  of  their  lower  edges  as  to  make  the  whole  structure  self- 
binding  or  self-locking.  As  in  the  case  of*  the  T  rail,  the  joints  are 
regularly  distributed  throughout  the  structure,  the  brackets  forming 
a  continuous  bridge  from  tie  to  tie,  and  no  one  tie  being  allowed  to 
have  more  than  one  joint. 

A  prominent  and  favorable  feature  of  this  form  of  rail  is  the  per- 
pendicular depth  given  to  the  brackets,  yielding  corresponding 
bracing  and  supporting  strength  of  base  and  sides. 

The  rail  is  literally  a  combination  tripple  rail ;  its  strength  and 
security  being  greater  than  that  of  any  other  form  with  a  given  qual- 
ity and  quantity  of  materials. 

In  this  case,  also,  the  brackets  are  secured  to  the  ties  by  means  of 
stout  knees  or  dogs  made  of  wrought  or  cast  iron,  their  faces  being  placed 
at  an  obtuse  angle  to  correspond  with  that  formed  by  the  face  of  the 
tie  and  the  side  of  the  bracket.  The  holes  in  the  dog's  beino^  made 
oblong  in  the  line  of  their  bearing,  admits  of  keeping  them  close  upon 
the  brackets  without  withdrawing  the  bolt  screws,  which  are  the 
same  as  those  used  in  the  case  of  the  T  rail,  being  put  to  the  work  in 
the  same  manner  and  with  the  same  facihty. 

In  this  arrangement,  also,  we  dispense  with  small  plates,  chairs  and 
fish  bars ;  simply  forming  continuous  lines  of  rails  and  brackets,  and 
avoid  the  necessity  of  special  fitting  at  local  points,  rails  and 
brackets  alternately  overlapping  each  the  other's  joints. 

In  prosecuting  this  system  of  construction,  the  ties  being  set,  the 
rails  and  brackets  laid  in  line  of  position,  the  process  of  placing  the 
dogs  or  knees,  and  of  setting  the  screws  and  turning  them  to  their 
place,  becomes  simple  and  straightforward  work. 

The  grand  advantage  of  the  cone  and  arch  form  of  rail  will  be 
found  in  the  latitude  afforded  for  variety  and  choice  of  mate- 
rial for  construction,  while  the  side  brackets  must,  as  a  matter  of 
course,  be  made  of  steel  or  wrought  iron ;  the  central  rail  may  be 
wrought  of  any  material  which  under  tke  conditions  may  possibly 
answer  the  purpose,  the  margin  being  bounded  by  steel,  wrought  iron, 
simple  cast  iron,  and  cast  chilled  iron. 

This  form  of  rail  has  also  the  advantage  of  brmging  all  the  metal 
where  it  is  most  needed  to  give  the  utmost  strength  for  long  con- 
tinued wear.  In  fact,  it  is  that  form  which,  the  more  it  is  worn  bj 
use,  the  better  it  may  become,  provided  the  metal  be  good  and  rea- 
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sonably  sufficient  in  quantity.  As  no  probable  amount  of  pressure 
could  destroy  it  by  crusliing,  the  mere  waste  by  friction  and  corro- 
sion become  the  only  considerations  concerning  its  durability. 

It  is  believed,  by  the  projector  of  these  methods  of  constructing 
railway  tracks,  that  they  are  the  simplest  and  strongest  which  can 
well  be  devised  and  rendered  practicable ;  that  they  embrace  all 
essential  principles  favoring  improvements,  and  that,  taking  into 
account  the  aggregate  cost  of  all  materials  for  building  a  road,  the 
time  of  doing  the  work,  and  the  expense  of  keeping  all  the  parts  in 
good  repair  after  completion,  they  will  be  found  to  be  the  cheapest, 
the  most  mechanical  and  the  most  economical ;  over  and  above  all  of 
which  are  the  paramount  considerations  of  safety  for  rolling  stock, 
for  property  in  transit,  and  for  animal  and  human  life. 

The  subject  of  rails  for  railways  occupied  the  attention  of  the 
meeting  after  the  reading  of  this  paper  ;  and  at  the  conclusion  of  the 
discussion.  Professor  R.  P.  Stevens,  who  had  just  returned  from  the 
region  of  the  Oronoco,  South  America,  was  introduced  to  the  meet- 
ing, and  remarked  that  he  had  been  requested  to  give  some  of  his 
impressions  of  the  tropics.  The  lirst  and  most  striking  impression 
is  this :  That  tropical  countries  are  very  poor  ;  poor  in  their  soil, 
and  consequently  the  people  are  poor.  That  first  impression  was 
more  and  more  confirmed  as  he  examined  the  country  in  detail ;  and 
the  reason  why  it  is  so  is  apparent  to  any  person  who  has  studied  the 
geological  characteristics  of  the  soil.  He  ventured  to  say  that, 
taking  one  year  with  another,  the  crop  of  the  western  portion  of  our 
country  is  more  profitable  than  the  richest  sugar  crop  of  the  East 
Indies.  The  crops,  however,  vary  every  other  year.  Our  western 
country  is  far  richer,  in  vegetation,  than  the  tropics.  We  have 
erected  a  mill  in  the  valley  of  Yurana,  and  our  head  lumberman, 
who  was  from  the  State  of  Maine,  thought  that,  within  a  range  of 
one  hundred  miles  we  would  not  have  enough  timber  to  last  us  one 
year.  In  Indiana  he  had  seen  timber  enough  to  last  a  mill  there  for 
many  years.  The  forests  are  so  impenetrable  that  one  cannot  step 
one  foot  out  of  the  beaten  path,  but  the  growth  of  vegetation  cannot 
compare  with  our  country.  In  the  month  of  June  we  have  a  higher 
growth  than  any  other. 

Professor  Stevens  continued  his  remarks  until  the  hour  for  closing, 
when  the  association  adjourned  for  one  week. 
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November   19,  1868. 

Professor  S.  D.  Tillman  in  the  chair ;  Mr.  C.  E.  EiiERY,  Secretary. 
Fire-Proof    Work. 

Mr.  William  A.  Berkey,  of  Grand  Rapids,  Michigan,  exhibited  a 
model  of  his  plan  for  constructing  fire-proof  buildings.  The  main 
feature  of  tliis  invention  consists  in  coating  the  beams,  laths  and 
other  woodwork  with  mortar  of  sufficient  thickness  to  make  it 
impervious  to  fire.  A  building  twenty  feet  wide  and  two  hundred 
deep  would  cost  from  $250  to  $400  a  floor.  The  mortar  passes  all 
around  the  beam,  so  that  the  shrinkage  of  the  wood  is  not  of  much 
consequence. 

New   Kerosene  Lamp. 

Mr.  John  Russell  exhibited  and  explained  a  new  kerosene  burner. 
This  burner,  he  said,  is  so  simple  that  it  cannot  get  out  of  order,  and 
admitting,  as  it  does,  the  free  access  of  air  and  light  below  the  point 
of  burning,  the  combustion  is  perfect,  and  explosion  impossible  j 
while  the  absence  of  the  usual  brass  obstructions  in  the  chimney 
allows  the  light  to  shine  down  as  well  as  up,  thus  giving  double  the 
light  from  the  same  quantity  of  oil,  and  giving  it  where  it- is  most 
needed.     The  chimney  goes  on  without  spring  or  screw. 

Kew  Horse  Hat  Rake. 

Mr.  Charles  IST.  Goss  exhibited  a  model  of  a  wheeled  horse  hay 
rake,  in  which  the  rake,  arranged  in  front  of  the  axle,  consist-s  in  a 
series  of  curved  wooden  teeth,  each  tooth  attached  by  a  spring  joint 
to  a  separate  carrying  bar,  and  the  whole  lifted,  when  desired  to  drop 
the  accumulated  hay,  by  means  of  a  lever  frame  arranged  in  suitable 
position  in  front  of  the  driver's  seat.  ^ 

Earthquakes. 

The  discussion  on  this  subject  was  opened  by  Dr.  J.  J.  Edwards, 
who  occupied  the  greater  part  of  an  hour  in  attempting  to  prove 
that  the  principal  cause  of  earthquakes  was  electricity.  He  spoke  at 
length  on  the  correlation  of  forces,  the  structure  of  serolites,  and  the 
internal  condition  of  the  earth,  quoting  from  varixjiis  'ailthors  to  sup- 
port his  position. 

At  the  conclusion  of  the  paper.  Dr.  Parmelee  gave  an  explanation 
of  the  rupture  which  sometimes  occurs  in  Leyden  ,  jars  by  the  dis- 
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cliaro-e  of  the  electricity  through  some  thinner  portion  of  the  prlass. 
He  did  not  consider  a  comparison  made  by  Dr.  Edwards  between  the 
condition  of  a  char-ed  Leyden  jar  and  the  earth  as  very  apropos. 

Dr  Vandermeydesaid:  When  we  consider  that  our  earth  is  cov- 
ered with  water  for  three-quarters  of  its  surfece ;  and  that  ram  is 
fallino-  nearlv  all  the  time,  which  keeps  the  ground  moist ;  and  the 
law  that  we  "observe  in  mines  that  the  temperature  increases  with  the 
depth  and  we  know  that  heat  will  convert  water  into  steam,  and 
when  this  water  penetrates  through  crevices  and  there  converted  into 
steam,  we  know  a  vent  will  be  found,  and  a  shock  or  an  eruption  wil 
en.ue  The  interior  of  the  earth  being  Hquid,  and  the  exterior  of  unequal 
thickness,  a  rupture  will  take  place  at  the  weakest  part.  The  crust 
may  be  one  mile,  or  one  hundred  miles  in  thickness.  It  has  been 
observed  that  after  a  rainy  season  there  i»  more  probability  ol  earth- 
quakes and  mountain  eruptions. 

The  discussion  was  continued  until  a  late  hour,  when  it  was 
announced  that,  as  the  next  Thursday  was  set  apart  ofticially  as  a 
day  of  thanksgiving,  the  association  was  to  stand  ad.iourned  to 
December  3d. 


December   3,  1868. 

Professor  S.  D.  Tillman  in  the  chair ;  Mr.C.  E.  Emeky,  Secretary. 

Self-KecordinCt  Steam  Indicator. 

Mr   Clark  exhibited  Clark  &  Edson's  apparatus  for  recording  the 

pi^easure  of  steam  in  the  boiler  of  a  steam  engine  ;  also  the  diagrams 

made  by  it.    He  stated  that  by  its  peculiar  construction  the  following 

advantages  are  obtained : 

Ist  It  records  continuously  the  actual  condition  of,  and  every 
variation  in,  the  pressure  of  steam  upon  a  card  or  chart,  which  can  be 
preserved  for  future  reference.  ^ 

2d.  It  records  the  actual  time  upon  the  chart  from  which  the  revo- 
lutions of -the  engine  may  be  calculated  whenever  desired. 

3d.  It  beino-  of  .a  superior  construction  it  is  reliable  as  a  test  guage. 
4th    By  pkcing  the  instrument  in  the  office  a  proprietor  or  super- 
intendent can  at  aU  times  know  the  actual  condition  of  affairs.  _ 

These  indicators  are  applicable  to  locomotive,  marine  and  stationary 
boilers.  A\^e  shall -be.  happy  to  show  an  instrument  in  operation  at 
our  oiUcew 
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The  chairman  spoke  strongly  in  favor  of  this  apparatus ;  he  thought 
there  was  no  objections  to  placing  all  possible^ safeguards  around  the 
boiler,  and  that  the  owners  of  boilers  should  have  in  their  possession 
the  evidence  as  to  the  pressure  in  the  boiler  during  the  whole  work 
of  the  engine,  which  these  diagrams  will  furnish. 

Mr.  K^ormon  "Wiard  said  he  had  never  seen  a  boiler  that  exploded 
whicli  was  stretched  in  the  weakest  pawt.  He  had  invariably 
found  boilers  to  burst  in  the  strongest  part.  He  had  been  riding  on 
locomotives  for  the  last  nine  months. 

Mr.  C  E.  Emery  remarked  that  this  system  of  recording  the  opera- 
tion of  an  engine  was  used  by  Mr.  Allen  in  the  Collins  steamers  when 
.they  tirst  started.  What  is  much  wanted  is  a  machine  that  will 
measure  the  duty  of  an  engine  constantly. 

Death  of  Dr.  W.  Eqwell. 

Dr.  D.  D.  Parmelee  offered  a  resolution  in  relation  to  the  death  of 
Dr.  Warren  Rowell,  an  active  member  of  the  Polytechnic  Association. 

The  resolution  was  seconded  by  Dr.  Feuchtwanger,  who  said  that 
Dr.  Rowell  was  a  man  of  no  ordinary  talents  as  an  inventor.  In  his 
o"\vn  profession  he  succeeded  in  restoring  speech  to  a  lady  who  had 
lost  her  palate,  by  making  a  gold  one. 

After  some  remarks  from  the  chairman  on  the  character  and  worth 
of  the  deceased,  the  resolution  was  carried  unanimously^ 

The  following  paper  was  then  read : 

PLUMBAGO. 

Dr.  Lewis  Feuclitwanger. — Among  the  most  refractory  substances 
in  nature  is  the  mineral  plumbago,  which  is  called  black  lead,  graphite, 
and  carburet  of  iron.  Its  name,  plumbago,  is  derived  from  the  Latin 
^'■plumhum  ago^^  meaning,  "  I  act  like  lead ;  "  as  metallic  lead  was, 
up  to  the  fifteenth  century,  used  for  drawing  on  paper ;  the  name 
black  lead  has  the  same  origin  ;  graphite  is  from  a  Greek  word,  mean- 
ing "  I  write  ;  "  the  name  carburet  of  iron  is  more  appropriate,  as  the 
mineral  consists  of  ninetj'  odd  per  cent  of  carbon  and  a  fair  per  cent 
of  iron.  The  Brazilian  plumbago,  however,  is  pure  carbon.  All  the 
names  just  mentioned  are  used  in  daily  life. 

It  is  quite  soft,  has  a  specific  gravity  of  2.09,  a  metallic  lustre,  a 
shining  streak,  and  an  iron-black  to  steel-gray  color.  It  is  opaque, 
soils  paper  and  feels  greasy.  When  of  laminated  structure,  its  laminse 
are  flexible ;  but  it  also  occurs  massive  and  granular.  Its  regular 
crystal  form  is  a  rhombohedron,  but  hexagonal  tabular  crystals  are 
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also  found.  It  burns  at  a  high  temperature,  without  flame  or  smoke ; 
is  infusible  before  the  blow-pipe,  and  not  afiected  by  acids.  It^  geo- 
logical position  is  in  (he  primary  rocks  or  altered  rocks  lying  at  the 
base  of  the  palaeozoic  series.  It  is  mostly  disseminated  in  calcareous 
or  argillaceous  sliales.  Extensive  formations  of  plrAnbago  occur  in 
the  Laurentian  series  of  rocks  in  the  northern  part  of  the  State  of 
New  York,  near  the  head  of  Lake  Champlain,  at  Ticonderoga,  Lake 
George,  and  in  the  range  across  the  lake,  in  Canada  "West; 
in  the  metamorphic  region  of  Massachusetts,  at  Sturbridge. 
In  the  gneiss  of  North  Carolina  there  is  an  extensive  forma- 
tion ;  large  blocks  have  been  quarried  from  this  locality  a  few  years 
ago.  England  boasts  of  the  first  known  and  best  locality,  at  Bor- 
rowdale,  in  Cumberland,  discovered  in  the  year  1564,  during  the 
reign  of  Queen  Elizabeth.  It  is  found  there  in  a  greenstone  rock,  in 
nests  and  beds  of  clay.  .  From  the  date  of  this  discover^',  a  new 
epoch  in  the  industrial  operations  of  domestic  economy  was  opened  ; 
and  its  importance  was  manifested  by  the  mandate  of  the  English 
government  prohibiting  the  exportation  of  graphite.  In  Bavaria, 
Germany,  and  Bolivia,  large  deposits  have  been  worked.  Ceylon  has 
furnished  immense  quantities  of  the  best  laminated  graphite.  In 
addition  to  those  above  mentioned,  the  United  States  furnishes  many 
localities,  among  which  we  may  mention  Morristown,  N.  J.,  Concord, 
N.  IL,  Brandon,  Vt.,  Amity  and  Hillsboro,  N.  Y,  An  extensive 
deposit  has  been  lately  discovered  near  Saco,  Me.  California  has 
exported  1,000  tons  of  superior  graphite.  Greenland,  Spain,  Mex- 
ico, Norway  and  Siberia  have  of  late  years  supplied  the  world  with 
excellent  material.  Canada  has  furnished  beautiful  specimens  of 
laminated  graphite  from  Burgess  and  Grenville,  and  much  of  it  has 
been  disposed  of  in  this  market.  Other  localities  could  be  mentioned 
where  plumbago  has,  from  time  to  time,  been  obtained  in  greater  or 
less  abundance.  NeAv  York,  Ceylon,  Siberia,  and  Bavaria  are,  how- 
ever, the  main  sources  of  supply. 

Applications  of  Graphite. 

1.  Tlie  lead  pencil,  made  from  the  best  quality  of  gi'aphite,  has 
contributed  more  to  the  spread  of  the  arts  and  sciences  in  modem 
times  than  any  other  article  that  can  be  mentioned  among  the  con- 
trivances in  daily  use. 

2.".  The  black  lead  crucible  is  of  immense  benefit  to  the  brass- 
founder,  assayer,  and  steel  raanuiacturer. 
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3.  Graphite  is  valuable  as  a  lubricator,  to  prevent  friction  in 
machinery,  the  journals  of  engines,  etc. 

4.  To  impart  lustre  to  iron,  especially  for  stoves. 

5.  In  the  process  of  electrotyping  or  depositing  metals  by  galvan- 
ism, this  material  is  useful  to  coat  the  wax  of  the  moulds,  and  render 
it  a  conductor  of  the  electric  current. 

6.  In  the  manufacture  of  green  glass  wine  bottles,  called  hock 
bottles. 

T.  In  the  manufacture  of  gunpowder,  for  glazing  the  grains. 

8.  For  ''facing"  in  iron  founderies. 

9.  For  lubricating  the  action  in  piano-fortes. 

Tliese  are  the  principal  uses  made  of  plumbago  in  the  arts. 

It  is  well  known  that  the  first  traces  of  drawings  in  lead  are  con- 
temporaneous with  the  earliest  development  of  modern  art.  Men- 
tion is  made  in  the  fourteenth  and  fifteen  centuries  of  the  use  by 
masters  of  a  pencil-like  instrument,  on  paper  surfaced  with  chalk. 
This  was  called  the  silver  drawing.  Later,  smooth  boards,  covered 
with  a  preparation  of  calcined  bone-dust,  were  emplo)'ed  in  place  of 
chalked  paper.  The  Italians  made  a  pencil  of  metallic,  lead,  and 
tin,  which  they  called  a  stile^  and  with  that  instrument  "  Petrarch's 
Laura,"  a  portrait  from  life,  is  known  to  have  been  executed ;  while 
Michael  Angelo  is  said  to  have  made  use  of  the  instrument  in  the 
sixteenth  century.  Vasari  speaks  of  the  advantages  that  artist 
derived  from  the  stile,  the  quill,  and  both  black  and  red  chalk. 

The  discovery  of  the  Borrowdale  mine,  in  Cumberland,  dispelled 
all  other  contrivances  for  writing,  and  the  manufacture  of  lead  pen- 
cils became  quite  universal.  Tlie  mineral,  as  it  came  from  the  mine, 
was  sawed  into  thin  slabs,  and  these  again  into  long  strips  of  the 
requisite  size,  which  were,  without  further  preparation,  glued  into 
the  wood.  These  pencils  are  not  surpassed  in  delicacy  or  smoothness, 
and  to  this  day  are  made  in  the  same  manner  as  they  were  300  years 
ago.  The  black  lead  mine  at  Borrowdale  had  a  yearly  revenue  of 
£40,000,  sterling,  from  the  montlily  public  sales.  The  mine  was 
only  allowed  to  be  open  six  weeks  in  a  year,  that  the  market  might 
not  be  overstocked.  This  great  mine  is  now  exhausted,  and  nothing 
but  impure  refuse  is  obtained  from  that  celebrated  locality.  Eng- 
lish manufiicturers  and  men  of  science  have  been  searching  for  new 
supplies,  hut  the  discoveries  in  Spain,  Ceylon,  Greenland,  California, 
France,  Italy,  Canada,  and  the  Atlantic  States,  made  from  time  to 
time,  have  not  yet  produced  a  complete  substitute  for  the  Borrow- 
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dale  mineral.  Long  before  the  final  exhaustion  of  that  mine,  pro- 
cesses were  invented  for  cleaning  and  refining  the  impure  refuse 
which  had  been  cast  away,  and  improving  coarser  and  less  valuable 
minerals  by  its  use. 

In  this  way,  although  the  Borrowdale  lead  could  not  be  had  in  its 
palmy  days  for  less  than  ten  dollars,  gold,  per  pound,  many  manu- 
facturers could  obtain  fair  material  for  ten  cents  per  pound.  It  was, 
therefore,  well  worth  while  to  excite  the  ingenuity  of  men  of  science 
to  discover  either  some  equally  valuable  mines,  or,  in  default  thereof, 
a  process  whereby  the  foreign  matter  could  be  separated  from  inferior 
grapliite,  and  an  absolutely  pure  product  obtained  in  every  respect 
fit  for  pencils  and  crucibles. 

It  is,  however,  a  remarkable  fact  that  the  Borrowdale  graphite 
owed  its  fine  quality  rather  to  its  peculiar  state  of  aggregation  than 
to  its  purity,  as  it  was  ascertained  to  contain  more  foreign  matter 
than  Ceylon  and  Canadian  graphites.  The  attempts  to  refine  and 
clear  the  impure  graphite  were  carried  on  by  the  English  mechanics, 
Brodie  and  Broekedon,  who  contrived  methods  of  overcoming  the 
difiiculties  of  the  case.  Broekedon  was  long  occupied  to  render  the 
powdered  graphite  coherent,  by  submitting  it  to  enormous  pressure, 
and  in  1851  I  had  occasion  to  examine  his  whole  apparatus  in  the 
London  Exhibition.  It  operated  in  vacuo,  and  the  difficulty  of  intro- 
ducing apparatus  under  the  receiver  of  an  air-pump  was  avoided  by 
an  arrangement  of  simple  character.  The  powdered  graphite  was 
compacted  by  moderate  pressure,  and  inclosed  in  very  thin  paper, 
wliicli  was  glued  over  the  whole  surface,  except  a  small  hole  for  the 
air  to  escape  from  within.  The  block  thus  prepared  was  placed  under 
an  exhausting  receiver,  the  air  removed,  and  the  orifice  closed  with  a 
small  piece  of  paper ;  and  in  this  state  it  was  left  for  twenty-four  hours. 
It  was  then  submitted  to  a  regulated  pressure  once  more ;  the  difierent 
particles  became  agglomerated,  and  a  black  graphite  was  produced 
as  solid  as  the  natural  mineral.  I  examined  the  specimens  exhibited 
by  Mr.  Broekedon  in  the  exhibition.  They  consisted  of  various 
gra^jhites  from  Cumberland,  East  Indies,  Greenland,  Spain,  Bohemia, 
and  many  other  localities ;  compressed  powdered  graphite ;  powdered 
graphite  prepared  in  a  block,  by  the  process  mentioned,  and  the 
graphite  in  small  solid  cylinders,  for  Mooday's  pencil  cases  and  other 
drawing  pencils. 

Many  other  methods  were  devised,  by  adding  various  ingredients, 
intended   to   be   combined   with   the    powdered   graphite,   without 
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detracting  from  its  writing  qualities  ;  glue,  isinglaes,  gum  arable,  and 
other  gums  were  applied  in  vain ;  metallic  antimony  succeeded  but 
partially;  sulphur  came  nearest  to  perfection,  but  produced  too 
brittle  a  compound,  and  the  marks  made  with  it  remained  faint. 

In  1795,  an '  important  discovery  was  made  in  France,  which 
proved  a  great  success,  and  has  become  the  basis  of  the  present 
manufacture  of  pencils.  It  was  the  admixture  of  tine  clay  with  the 
purified  graphite  ;  it  not  only  restored  to  the  graphite  the  necessary 
consistency,  without  materially  diminishing  its  writing  qualities,  but 
also  any  degree  of  hardness  or  softness,  a  result  that  could  not  be 
obtained  from  the  pure  Borrowdale.  This  process  is  now  generally 
practiced  in  the  following  manner : 

The  graphite  is  crushed,  washed,  and' floated  in  large  vats,  and  the 
clay  undergoes  the  same  operation.  The  floated  materials  are  dried 
in  pans  at  low  temperature,  and  then  mixed  together  in  the  requisite 
proportions.  The  combined  substances  are  now  ground  in  iron  mills 
as  fine  as  possible,  and  then  kneaded  by  skillful  hands  like  dough, 
and  put  in  a  cast-iron  cylinder,  from  which  it  is  forced  by  a 
severe  but  low  pressure  through  a  small  hole  at"  the  bottom, 
through  which  it  passes  in  the  shape  of  a  continuous  thread, 
coiling  itself  like  a  rope  on  a  board  below.  This .  continuous 
thread  is  straightened  out  into  the  requisite  lengths  and  laid  close 
together  in  layers,  kept  in  their  places  and  prevented  from  warping 
by  a  slight  pressure.  It  is  then  dried  at  a  moderate  temperature,  and 
when  properly  dry,  packed  in  crucibles,  hermetically  sealed,  and 
submitted  to  high  heat  in  ovens  of  a  peculiar  construction.  '  The 
graphite  is  now  finished.  The  most  important  operation  of  trying 
its  qualities  is  now  undertaken  ;  and  as  the  entire  reputation  of' the 
maker  of  lead  pencils  depends  upon  it,  it  requires  a  very  skillful  hand. 
The  approved  black  lead  is  now  ready  for  the.  wood,  which  is  mostly 
cedar.  No  other  has  been  found  to  answer.- as.  well.  This  cedar  is 
imported  from  Florida;  it  is  cut  up  in  smalLstripsiand  grooved  out, 
and  the  lead  glued  in,  and  another  strip  glued  over.it.  .The  pencil 
is  to  all  intents  and  purposes  finished,  but  has  to  undergo  a  variety  of 
processes,  which  change  this  crude  pencil  from  a  rough,  square  stick, 
covered  with  glue,  into  a  smooth,  polished,  rounded  or  curved, 
stamped,  gilt,  headed,  and,  in  fact,  a  completed  -article,  ..which  every 
man,  woman  or  child  handles  with  pleasure  and  satisfaction,  without 
pausing  to  consider  that  a  lead  pencil  has  passed  through  twenty-five 
hands  before  it  is  complete.     The, ever  pointed  pencils  are aiiade. iii 
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the  same  manner,  except  putting  the  graphite  into  a  wood  frame. 
The  pencil  makers  have  met  with  great  difficulties  in  procuring  their 
necessary  supplies,  and  to  substitute  the  exhausted  native  Cumber- 
land. They  were  not  successful  until  the  year  1846,  when  a  French 
merchant,  John  Peter  Allibert,  discovered  in  the  mountains  of  Sibe- 
ria, not  far  from  Jakutsk,  an  extensive  deposit  of  graphite,  which 
has  proved  equal  to  the  Borrowdale  in  every  respect.  The  great 
pencil  maker,  Faber,  the  jjioueer  of  this  industry  in  the  world,  who 
has  a  branch  in  this  city,  has  possession  of  this  mine,  and  he  received 
a  shipment  of  200,000  lbs.  by  the  overland  route,  via  Amoor  river, 
the  freight  of  which  amounted  to  $20,000,  of  which  he  is  using 
now  2,000  lbs.  per  week  for  his  best  pencils.  The  German  black 
lead  has  been  used  for  a  century  past  in  the  manufacture  of  cruci- 
bles and  for  small  furnaces  for  assayers  and  chemists,  while  the 
finest  varieties  of  graphite  for  pencils  have  been  furnished  from 
Cumberland  and  Siberia.  The  Cevlon  and  German,  as  likewise  the 
Ticonderoga  graphite,  furnish  the  sole  material  for  crucibles.  All 
other  localities  yield  materials  for  lustres,  lubricators  and  other  pur- 
poses. Argillaceous  matters  are  not  prejudicial  to  the  manufacture 
of  crucibles  ;  but  the  presence  of  carbonate  of  lime  is  very  objection- 
able, since  the  lime  forms  a  fusible  compound  at  the  great  heat  to 
which  the  crucibles  are  exposed,  and  the  object  is  defeated. 

The  German  .Bavarian  crucibles,  which  stood  in  high  estimation 
for  centuries  past,  are  composed  of  very  impure  materials,  not  half  of 
their  constituents  containing  black  lead  ;  while  the  American  crucible, 
first  introduced  in  the  United  States  by  that  pioneer,  Joseph  Dixon, 
contains  nearly  three  parts  of  black  lead  and  one  part  clay.  He 
began  manutacturing  the  black  lead  crucibles  in  1837,  and  drove  the 
triangular  pots  out.  of  this  market.  This  firm  eonsuuies  at  the  i)resent 
day  more  plumbago  than  any  other  one  concern  in  the  world,  Tlieir 
ci'ucibles  are  now  introduced  all  over  the  civilized  world,  where  the 
precious  metals,  steel,  or  alloys,  as  brass,  German  sUvei",  are  made  or 
melted.  They  consume  forty  tons  of  it  per  week;  they  procure  their 
supplies  principally  from  Ceylon  and  from  Ticonderoga,  in  New 
York.  The  consumption  of  crucibles  for  pyro-chemical  operations  is 
very  considerable  ;  I  saw  last  year,  in  Pittsburg,  in  one  establish- 
ment, 200  large  black -lead  crucibles,  in  the  furnaces  at  the  same  time ; 
consiclering' the  number  of  ten  or  twelve  crucible  manufactories  in 
the  United  States,  the  amount  of  plumbago  consumed  in  the  country 
cannot  be  less  than  10,000  tons  per  annum.     This  quantity  of  graph- 
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ite  is  not  used  up  for  the  manufacture  of  ci'ucibles  alone ;  a  very  large 
amount  is  wanted  for  the  lustre,  so-called  British  or  jVTexican  lustre, 
which  froms  a  very  considerable  branch  of  industry  ;  there  are  no 
less  than  lifty  manufacturers  of  lustre  in  the  United  States,  of  which 
Dixon  &  Co.  put  up  150  gross,  or  20,000  packages  of  the  lustre  per 
day.  Large  establishments  exist  in  Philadelphia,  Boston,  Cleveland, 
and  in  this  city,  so  that  we  may  compute  the  amount  manufactured 
in  the  United  States  at  1,000  gross  per  day. 

In  conclusion,  a  few  remarks  on  the  great  American  locality  of 
graphite,  situated  at  Ticonderoga,  may  give  an  idea  of  the  extent  to 
wliich  this  branch  of  industry  is  now  carried  on.  The  mining  prop- 
erty of  the  American  Graphite  Company  is  comprised  in  the  Arthur 
and  Joes  mountains,  at  Ticonderoga,  on  Lake  Champlain,  and  at 
Warrensburgh,  on  Lake  G-eorge ;  the  latter  contains  veins  of  the 
granular  or  compact  graphite,  which,  after  having  been  purified, 
furnishes  excellent  pencil  lead,  while  the  Ticonderoga  mines  have 
only  the  foliated  graphite,  containing  disseminated  carbonate  of  lime, 
wliich  requires  to  be  concentrated  by  proper  machinery.  This  is 
done  in  the  most  practical  manner,  so  that  from  five  to  ten  tons  per 
day  are  forwarded  ready  for  crucible  makers. 

Not  less  than  150  veins  or  deposits  have  already  been  discovered ; 
some  of  them  have  been  worked  to  the  depth  of  several  hundred 
feet ;  parallel  veins  are  constantly  discovered  at  a  distance  of  twelve 
feet. 

The  company  prepares  the  graphite  for  all  the  uses  known,  from 
stove  polish,  to  the  finest  lubricator  for  journals  of  engines,  pencil 
and  crucible  lead. 

The  following  pa]3er  was  then  presented : 

Tempering  Steel. 

Mr.  Norman  TViard. — If  we  take  a  plate  of  highly  carbonized  cast- 
steel  one-hundredth  of  an  inch  in  thickness  (the  thinner  the  better), 
heat  it  between  two  cast-iron  plates  (which  will  prevent  it  from 
being  decarbonized),  and  let  it  slip,  when  hot,  from  between  them, 
edgewise  into  cold  water,  it  will  be  made  hard  enough  to  cut  glass. 
A  plate  of  steel,  one  inch  thick,  so  treated,  although  no  heavier  than 
before,  will  be  slightly  larger  ;  if  it  were  smaller  its  hardness  might 
be  attributed  to  condensation.  If  its  surface  be  rubbed  briglit  and  it 
is  slightly  and  slowly  heated,  it  M-ill  soon  assume  a  straw  color,  which 
indicates  a  certain  degree  of  reduced  hardness  known  to  the  expert. 
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If  the  slow  heating  is  continued  it  next  becomes  purple,  after  which 
blue  and  last  black. 

Professor  Henry,  of  the  Smithsonian  institute,  informed  the  writer 
a  few  years  since,  that  these  colors  indicated  the  thickness  of  the 
scale  or  Him  of  oxyd  upon  the  surface ;  and  that  the  blue  surface 
might  be  removed  by  careful  polishing,  so  as  to  expose  the  purple, 
and  the  operation  continued  would  expose  the  straw  color.  If,  after 
the  black  scale  forms,  which  is  black  oxyd  of  iron,  the  same  as  scales 
which  are  found  about  the  blacksmith's  anvil,  the  piece  be  cooled 
slowl}^  it  will  be  annealed.  The  same  temperature  will  produce  the  same 
degree  of  hardness  in  tempering,  whether  the  scale  forms  or  not.  If 
air  should  be  absolutel}^  excluded  no  scale  would  form.  If  steel  be 
heated  too  hot,  part  of  the  carbon  will  be  vaporized,  which,  bursting 
out,  will  disintegrate  the  metal ;  some  borax  applied  will  prevent 
further  escape  of  the  carbon,  when,  by  welding  and  condensation 
under  the  hammer  it  may  be  partially  restored  ;  but  it  will  be  loioer 
steel  and  possibly  could  not  be  tempered. 

High  steel,  such  as  is  used  for  tools,  to  be  tempered,  has  about  one 
and  a  half  per  cent  of  carbon.  Low  steel,  about  a  half  of  one  per  cent 
of  carbon,  and  is  of  the  quality  used  for  tires  for  locomotive  drivers, 
<fec. ;  it  cannot  be  tempered  by  heating  and  cooling,  but  may  be  con- 
siderably hardened  by  condensation  under  the  hammer  when  nearly 
cold. 

Steel  is,  or  should  be,  composed  only  of  iron  and  carbon. 

Case-hardening  is  simply  carbonizing  or  making  steel  of  the  surface. 
Decarbonizing  is  expending  the  carbon,  and  the  product,  if  from  cast- 
steel,  is  homogeneous  iron. 

There  is  no  chemical  change  of  quality  in  steel  which  is  hardened 
or  annealed ;  hardening  is  simply  the  inauguration  of  tensions  by 
unequal  cooling,  when  conducted  in  the  manner  described,  and  anneal- 
ing is  relieving  those  tensions,  by  heating  the  steel  until  the  tension 
is  relaxed,  and  then  cooling  slowly  and  uniformly. 

If  the  thin  plate  above  referred  to  could  be  caught  jfym^,  as  it  fell 
hot  from  between  the  cast-iron  plates,  between  two  sponges  having 
flat  surfaces,  well  saturated  with  water,  in  such  a  manner  as  to  cool 
the  whole  of  both  surfaces  simultaneously,  it  would  not  be  hardened 
at  all.  If  the  experiment  should  be  conducted  with  a  steel  plate  half 
an  inch  thick,  then  it  would  be  hardened ;  because  the  cooling  would 
not  be  uniform,  the  surfaces  would  be  cooled  in  advance  of  the  middle 
metal  of  the  mass ;  steel  being  comparatively  a  non-conductor  of  heat, 
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it  is  only  possible  to  cool  an  extremely  thin  sheet  in  this  manner  with 
sufficient  uniformity  not  to  harden  it. 

A  thin  plate  of  steel,  such  as  described,  can  be  hardened  quite  as 
well  with  the  hammer  as  in  water  ;  saw  plates  are  so  haj-dened.  A 
planishing  anvil  is  used,  and  a  smooth-faced  hammer,  slightly  rounded ; 
the  steel  is  condensed  and  strained  by  stretching  unifonnly,  by  which 
the  tensions  are  inaugurated,  giving  the  quality  we  call  tempering. 

I  suppose  hundreds  of  mechanics  have  wondered,  as  I  have,  at  these 
mysterious  changes  in  the  qualities  of  steel  by  the  process  of  harden- 
ing, condensation  and  annealing,  and  have  resorted  to  books,  written 
by  learned  men,  for  information,  without  finding  their  thirst  for 
knowledge  gratified. 

It  is  difficult  (probably  impossible  in  cold  water)  to  temper  a  large 
piece  of  steel  without  cracking  it.  When  plunged  into  the  water  the 
outside  is  cooled  suddenly  and  contracted  cracks  occur,  which  open 
slightly  at  first,  but  afterward  usuall}^  close,  when  the  interior  metal 
cools  and  contracts,  when  the  most  dangerous  ruptures  occur.  These 
last  cracks  are  only  seen  afterward,  when  the  piece  is  entirely  broken. 

A  workman  was  wounded  severely  in  Chicago  a  few  years  ago  by 
the  explosion  of  a  large  steel  step  for  a  mill  spindle,  which  he  was 
polishing  in  a  lathe  with  emery ;  the  heat  evolved  by  the  friction 
expanded  the  surface,  which  was  already  in  a  state  of  tension,  from 
the  unequal  cooling,  but  not  quite  ruptured.  Heating  the  outside 
under  such  circumstances  was  like  "  the  feather  which  broke  the 
camel's  back." 

In  tempering  large  pieces  of  steel  it  is  best  not  to  make  them 
harder  than  required.  Do  not  make  them  too  hot,  or  have  the  water 
too  cold,  especially  if  the  temper  is  afterward  to  be  drawn  down ; 
cracking  the  steel  may  in  this  manner  be  sometimes  avoided,  or  the 
piece  may  be  cooled  in  oil,  which  will  not  cool  it  so  rapidly,  and 
therefore  will  not  cause  so  severe  a  tension.  When  it  is  practicable, 
it  is  a  good  plan  to  make  the  piece  hollow,  by  drilling  a  hole  through 
it  by  which  the  cooling  surface  will  be  increased,  and  greater  hard- 
ness obtained,  wliile  the  rupturing  tension  will  be  less. 

If  a  flat,  square,  or  round  bar,  of  considerable  length,  is  to  be  tem- 
pered, hold  it  perpendicular  as  you  insert  it  into  the  water ;  then  you 
will  not  warp  it.  If  you  incline  it  to  a  considerable  angle,  it  will 
have  the  form  of  a  segment  of  a  circle  ;  the  lower  side  will  be  long- 
est. The  part  which  cools  last  is  always  most  reduced  in  length  ;  if 
•  any  doubt  this,  let  them  try  it  before  they  tell  anybody  of  their  doubt. 
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Pieces  of  irregular  form  are  difficult  to  temper  without  war]-)ing 
or  cracking;  as  a  rule,  insert  the  thickest  part  in  the  water  tirst,  or 
insert  the  piece  into  the  water  in  such  a  manner  as  to  have  it  cooled 
in  all  its  parts  at  the  same  instant.  A  wag  who  was  the  foreman  in 
a'smith  shop  connected  with  an  establishment  in  which  I  was  once 
employed,  used  to  say  to  his  workmen  :  "  The  whole  art  of  temper- 
ing, so  far  as  it  relates  to  warping  the  work,  consists  in  putting  your 
piece  into  the  water  straight,  and  taking  it  out  straight  !"  It  is 
highly  important  to  be  able  to  take  it  out  straight,  certainly.  Steel 
should  always  be  heated  in  a  charcoal  fire,  for  any  other  fuel  is  likely 
to  contain  sulphur,  which,  if  communicated  to  the  steel,  injures  it ; 
or  phosphorus,  which  is  quite  as  bad.  Large  masses  of  steel  should 
be  heated  with  extreme  slowness ;  a  large  ingot  may  be  cracked  in 
the  center  by  heating  it  too  rapidly  on  the  outside.  Ingots  from 
which  steel  rails  are  rolled  are  ruptured  in  the  center  by  too  sudden 
cooling"  in  the  mold,  and  the  defect  is  perpetuated  in  the  rail.  The 
ingot  may  be  broken  by  being  heated  or  cooled  too  rapidly.  If  the 
ingot  could  be  cast  in  a  sand  mold,  instead  of  an  iron  one,  which 
withdraws  the  heat  from  the  surface  rapidly,  and  passed  through  the 
rolls  before  its  temperature  was  reduced,  the  rail  would  probably  be 
sound,  and  a  serious  accident  to  a  train  might  thus  be  avoided,  I 
have  no  doubt  this  is  the  most  prolific  cause  of  the  accidents  which 
result  from  broken  rails  of  steel ;  and  the  uncertainty  which  attends 
fabrications  of  this  kind  gives  all  persons  a  distrust  of  a  material, 
which,  if  properly  manipulated,  could  be  relied  upon  with  confidence 
for  the  performance  of  the  amount  of  work  expected  of  it. 

Heavy  forgings  of  steel  should  not  be  kept  under  tlie  hammer 
long  at  a  time ,  it  is  better  to  return  it  frequently  to  the  fire  that 
there  may  be  no  great  variation  of  the  heat  from  the  beginning  to 
the  end  of  the  work  ;  and  when  the  job  is  finished  cover  it  up  in  a 
bath  of  slacked  lime,  which  is  a  good  non-conductor,  and  the  slower 
it  cools  the  better.  Thus  you  may  avoid  tensions  which  if  not  the 
direct  cause  of  the  breaking  of  the  work  will  materially  assist  other 
forces  to  do  it.  Xo  strength  whatever  can  possibly  be  given  to  fabri- 
cations of  iron  or  steel  which  the  immense  force  arising  from 
unequal  expansion  may  not  be  sufficient  to  overcome. 

After  Mr.  Wiard  had  concluded,  Mr.  Babcock  said  that  nail 
machines  are  made  of  chilled  cast-iron,  which  seems  not  to  be 
affected  by  the  hot  metal  plates  from  which  the  nails  are  cut. 

Mr.  Wiard  stated  that  this  was  done  on  account  of  the  difficulty  of 
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making  a  large  piece  of  steel ;  such  as  is  required  for  tlie  shears  of 
nail  macliines,  could  not  be  made  and  tempered  without  cracking. 
The  quality  of  iron  used  for  gun  metal  is  that  which  has  from  three 
to  four  per  cent  of  carbon.  A  piece  of  brass  treated  in  the  same 
way  for  tempering  steel,  becomes  softened.  This  he  attributed  to 
the  better  conducting  power  of  the  braes  than  the  steel. 

The  following  paper  by  H.  B.  "Wilson,  Esq.,  was  then  read  by  the 
author : 

Ocean  I^avigation  and  Postal  Subsidies — The  Tkans-Atlantio 
Carrying  Trade — How  We  Lost  it  and  How  to  Regain  it. 
Early  in  the  present  centur)^  our  ship  builders  began  to  acquire 
notoriety  for  their  skill  in  naval  architecture.  Shortly  after  the  close 
of  the  war  with  England,  1812-14,  which  was  forced  on  us  by  the 
gross  interference  of  that  country  with  our  maritime  rights,  this  skill, 
together  with  the  enterprise  of  our  merchants,  led  to  still  more 
important  results  in  the  improvements  introduced  in  the  models  and 
accommodations  of  our  ocean  ships.  The  most  marked  features  in 
these  improvements  consisted  in  the  gradual  increase  in  size  and 
diminution  in  their  draft.  The  enlarged  dimensions  took  the  direc- 
tion of  length  rather  than  breadth  of  beam,  and  the  floors  of  ships, 
year  by  year,  were  made  more  llat,  and  were  carried  further  fore  and 
aft.  Thus,  while  an  English  Indiaraan  of  800  tons  register  was  only 
120  feet  long  between  perpendiculars,  an  American  liner,  of  the  same 
tonnage,  would  be  160,  and,  while  the  former  drew  twenty-two  feet 
of  water,  laden,  the  latter  floated  in  eighteen  or  nineteen.  Our  naval 
designers  also  discovered  the  efiicacy  of  the  hollow  water,  or  wave 
line,  in  displacing  and  replacing  the  water,  wliile  European  builders 
continued,  for  many  years  longer,  to  use  the  convex  form  of  entrance 
and  run  in  their  ships. 

From  these  causes  our  ships  became  so  superior  to  those  of  English 
build  that  we  acquired  almost  a  monopoly  of  the  best  paying  passen- 
ger and  freight  business.  For  twenty  years  prior  to  1840,  our  lines  of 
packet  ships  between  New  York  and  Liverpool,  London  and  Havre, 
possessed  the  same  sort  of  -reputation  and  prestige  as  that  since 
acquired  by  the  English  steam  lines.  Their  size,  superior  accommo- 
dations, and  the  pleasures  of  a  voyage  in  these  old  liners,  were  the 
frequent  subjects  of  eulogium  and  description  by  the  first  writers  of 
both  countries,  and  especially  by  our  great  novelist.  Cooper.  Those 
who  desire  to  learn  how  much  praise  was  bestowed  on  these  then  noble 
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specimens  of  naval  areliitcctnre  can  turn  to  "  Homeward  Bound,"  and 
make  acquaintance  with  the  line  old  specimen  of  a  salt,  Captain  Truck, 
and  his  ship.  In  point  of  size  and  accommodations,  the  old  liners  far 
surpassed  the  once  famed  British  Indiamen. 

By  tlie  improvements  referred,  to  our  builders  had  succeeded  in 
reducing  the  average  passage  across  the  Atlantic  from  about  forty  to 
twenty-five  days,  as  compared  with  the  earlier  English  built  ^'essels. 
Our  fame  as  ship  builders  and  ocean  carriers  had  now  reached  its 
zenith.  Nor  was  it  confined  to  the  trans-Atlantic  routes  named ; 
our  merchants  were  not  slow,  in  those  days,  in  availing  themselves 
of  our  national  superiority  on  the  ocean;  they  pushed  their  trade  into 
e\-ery  part  of  the  world.  It  M'as  the  pride  of  Americans,  wherever 
they  might  wander,  to  behold  their  country's  flag  floating  from  the 
masts  of  the  noblest  ships  to  be  seen. 

Such  was  the  superiority  of  our  merchant  marine  over  that  of  the 
old  nations  of  Europe,  at  the  period  referred  to,  that  we  became  at 
once  the  envy  and  the  admiration  of  all  maritime  nations.  The 
ships  of  war  we  were  compelled  to  build  to  defend  our  rights  on  the 
ocean  during  the  war  of  1812-14,  were  found  to  be  more  than  a 
match  for  those  of  England  of  equal  tonnage,  because  they  were 
better  sailers  and  easier  to  be  handled.  This  circumstance  gave 
much  uneasiness  to  our  chief  rival,  England,  lest  a  time' might  come 
when  we  should  be  able  to  carry  the  war  to  her  own  sho.res,  if  war 
should  come  again.  This  fear  led  her  to  build  vast  numbers  of  those 
old  monstrosities,  the  three  decker  line  of  battle  ships.  Of  these, 
there  lay  over  sixty  in  the  Ilamoze,  behind  Plymouth  breakwater, 
when  I  paid  that  last  resting  place  for  England's  old  ships  a  visit,  in 
1854.  If  we  add  those  then  lying  in  other  ports,  the  number  would 
be  not  less  than  one  hundred  of  these  once  boasted  "  tvooden  walls" 
lying  rotting,  the  greater  portion  never  having  been  in  commission 
for  service  of  any  kind. 

The  time,  however,  was  at  hand  when  a  new  element  was  to  enter 
into  the  contest  for  maritime  supremacy.  Steam,  as  a  means  of  pro- 
pulsion had  become  a  success  on  our  lakes  and  rivers  and  in  the 
coasting  and  channel  trade  of  Englalid.  This  mighty  agent  and 
revolutionizer,  being  destined  to  supersede  the  power  of  the  winds, 
was  fast  changing  the  forms  of  the  ships  in  which  it  was  to  be  used. 
We  were  the  first  to  find  out  that  in  order  to  obtain  high  speed,  it 
was  needful  to  materially  modify  the  models  of  our  vessels.  To  carry 
the  engines,  boilers  and  fuel  it  became  necessary  to  increase  their 
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length  and  breadth  of  beam ;  and  in  order  to  obtain  light  draft  to 
make  their  floors  flat,  and  to  carry  them  well  fore  and  aft.  We  were 
also,  as  already  remarked,  tlie  flrst  to  discover  the  eflicacy  of  the 
hollow  water,  or  wave  line  in  diminishing  friction  and  displacing  the 
water  from  the  ship's  track. 

These  were  improvements  conceded  to  ns  at  the  time  when  the 
English  demonstrated  the  practicability  of  steam  propulsion  in  the 
trans-Atlantic  carrying  trade.  It  is  just  thirty  years  since  the  occur- 
rence of  this  most  important  event.  The  Sirius,  Great  Western,  and 
other  steamers  of  about  the  same  class,  excited  the  wonder  and  admira- 
tion of  iSTew  Yorkers  by  their  symmetry  of  design  and  success.  Thou- 
sands of  people  came  from  liuudreds  of  miles  to  get  a  sight  of  these 
marvels  of  naval  architecture,  and  they  were  really  fine  ships  and 
crossed  the  ocean  within  two  or  three  days  as  quickly  as  the  fleetest 
steamers  of  the  present  diO-j.  But  in  point  of  size  and  comfort  thej 
were  far  behind  the  latter. 

At  this  time  our  lake  and  river  boats  had  reached  a  speed  not  since 
surpassed.  There  were  many  splendid  and  seaworthy  sieamers  on 
Lake  Erie,  such  as  the  City  of  Bufialo,  which  made  their  twenty 
English  miles  an  hour,  without  any  over  pressure  of  steam.  How, 
then,  has  it  come  to  pass  that  we  have  allowed  ourselves  to  be  dis- 
tanced on  the  ocean  ?  How  has  it  happened  that  our  pride  has 
become  so  humbled  that  we  have  abandoned  the  ocean  field  to  our 
competitors  ?  It  is  often  alleged  by  superficial  writers  that  our 
trans-Atlantic  carrying  trade  was  destroyed  by  rebel  cruisers  during 
the  civil  war.  Nothing  is  more  incorrect  than  such  assertions.  They 
are  simply  false.  If  true,  how  is  it  we  have  not  recovered  some 
share  of  it  during  tlie  four  years  of  peace  that  has  since  ensued.  The 
truth  is,  we  had  lost  it  before  the  war  began. 

To  make  the  subject  more  clear  let  us  go  back  to  the  time  when 
England  established  a  weekly  line  of  steamers  across  the  Atlantic, 
sustained  by  a  postal  contract  with  the  government.  This  was  the 
turning  point  in  the  competition  for  the  trans-Atlantic  trade.  Our 
government  should  then  have  met  the  case  promptly  ;  nothing,  how- 
ever, was  done  for  ten  years  longer.  Our  merchants  and  ship  build- 
ers were  content  to  make  some  improvements  in  their  sailing  vessels. 
They  gloried  in  their  fast  clippers,  and  believed  in  their  ability  to 
maintain  their  position  as  the  carriers  of  freight  and  emigrants;  and 
such  is  the  tenacity  with  which  trade  continues  to  follow  old  accus- 
tomed chaimels  of  communication,  they  actually  succeeded  for  sev- 
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eral  years  in  waginn;  tlie  unequal  contest.  Meantime  tlie  English 
were  left  without  a  rival  for  the  first  class  passenger  traffic,  as  well  as 
for  the  more  costly  and  best  paying  descriptions  of  freight,  requiring 
rapid  transport. 

As  year  by  year  glided  away,  there  were  amongst  our  merchants 
men  of  sufficient  forecast  to  see  tjiat  a  time  must  come  when  steam- 
ers would  entirely  supersede  sailing  ships.  Public  attention  was 
aroused  to  the  subject,  and  it  was  proposed  to  build  steam  ships 
superior  to  those  of  the  English  line.  Congress  at  length  yielded, 
and  authorized  a  mail  contract  to  be  made  with  Mr.  Collins  and  his 
associates.  The  terms  were  liberal  and  the  ships  were  built ;  they 
were  larger,  and  their  hotel  accommodations  more  sumptuous  than 
the  first  Cunarders,  and  made  better  time ;  but  they  drew  too  much 
water  ;  were  too  high  out  of  the  water,  and  not  long  enough  to  be 
economical;  and  they  cost  a  great  deal  too  much  to  build;  or,  per- 
haps, to  speak  more  accurately,  the  stock  of  the  company  was  too 
much  "  watered"  ever  to  be  ])rofi table.  To  sum  all  Up,  the  ships 
themselves  turned  out  great  failures. 

Meantime  our  rivals  AVere  not  idle.  Before  the  Collins  ships  had 
got  fairly  on  the  ocean  race  course,  and  prior  to  the  sad  accidents 
that  befel  two  of  their  number,  the  Euglisli  company  were  engaged 
in  constructing  equally  fast  and  comfortable,  and  better  and  safer 
ships.  That  line  had  also,  by  this  time,  made  sad  havoc  in  the  best 
descriptions  of  the  freight  traffic.  Our  merchants  could  no  longer 
tolerate  the  delays  of  sailing  vessels.  By  paying  a  little  more  for 
steam  freight  they  could  turn  their  capital  over  twice  as  rapidly,  as 
when  they  shipped  by  the  best  clippers.  Congress  finally  refused  to 
continue  the  mail  contract  to  a  company  that  had  proved  a  total 
failure.  Thus  ended  ingloriously,  and  most  injuriously  to  our 
interests,  the  first  elfort  made  to  regain  our  rapidly  trans- Atlantic 
carrying  trade,  by  the  only  means  left  open  to  us,  namely :  By  build- 
ing steamers  equally,  or  superior  to  those  of  our  rivals. 

"While  England  was  profiting  by  the  competition  of  our  short 
lived  line  of  steamers,  and  was  improving  the  models,  engines,  and 
material  of  her  steamships,  for  she  now  discarded  wood,  and  com- 
menced to  build  of  iron  ;  -our  merchants  and  builders  seem  to  have 
become  paralyzed,  and  ship  building  and  engineering  have  remained 
about  stationary.  On  the  other  hand,  naval  architecture  has,  during 
the  last  twenty  years,  been  made  the  subject  of  profound  investiga- 
tion  in  Enjjland  and  France.      The  ablest  scientific  men  in  those 
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countries  have  devoted  to  it  their  best  efforts.  Tlie  Institution  of 
Civil  Engineers  first  directed  special  attention  to  it  in  their  proceed- 
ings, and  subsequently  the  Institution  of  Naval  Architects  was 
established  for  the  special  object  of  promoting  naval  construction. 
This  body  is  composed  of  the  most  distinguished  and  learned  men  of 
the  kingdom,  who  have  made  naval  architecture  their  study.  Men 
of  science,  practical  ship  builders,  and  eminent  navigators,  meet  in 
session  annually,  and  discuss  for  several  days  all  questions  relating  to 
this  highly  important  subject ;  and  each  annual  volume  of  their 
transactions  forms  a  valuable  contribution  to  the  common  stock  of 
knowledge  of  the  art  or  science  of  ship  building. 

I  may  here  mention  that  the  success  of  this  institution  has  led  to 
the  endowment  by  the  British  government  of  a  school  for  the  educa- 
tion of  naval  architects.  The  public  at  large  has  become  interested 
in  the  subject,  and  all  the  scientific  and  leading  daily  and  weekly 
journals  freely  open  their  columns  to  well  written  communications  on 
every  conceivable  question  connected  with  ships,  engines  and  naviga- 
tion. All  this  has  England  been  doing  to  develop  and  maintain  her 
maritime  superiority,  and  France  has  done  scarcely  less. 

It  is  now  time  for  us  to  pause  and  inquire  what  loe  have  meantime 
been  doing  to  advance  our  knowledge  of  the  science  of  naval  architec- 
ture and  improve  our  commercial  marine.  It  will  scarcely  be  using 
too  strong  language  to  reply,  nothing ;  certainly  nothing  in  comparison 
with  the  activity  and  enterprise  of  our  rivals.  What  we  have  been 
doing  has  been  to  remain  stationary,  which  is  nearly  the  same  as  going 
back,  and  to  continue  to  build  wooden  ships,  after  all  Europe  has  dis- 
carded that  material  as  no  longer  profitable  or  feasible.  The  Pacific 
mail  line  is  now  the  only  one,  except  the  coasters,  which  we  are  able 
to  maintain,  and  that  is  supported  by  a  mail  subsidy,  and  protected 
by  our  navigation  laws  against  competition.  But  for  these  circum- 
stances it  would  be  driven  off  the  ocean  like  the  trans-Atlantic  lines. 
This  company  continues  to  build  vast,  unwieldy,  wooden  structures, 
costly  to  build  and  costly  to  operate.  Whatever  their  actual  cost  may 
be,  they  are  said  to  be  cliarged  to  the  company  at  about  one  million 
of  dollars  each.  As  compared  with  iron  built  vessels,  they  carry 
about  500  tons  extra,  and  wholly  useless  weight,  at  the  very  highest 
and  most  expensive  rate  of  freight,  and  this  on  every  voyage  for  life. 
This  is  worse  than  the  fate  of  Sinbad  the  Sailor,  carrjang  the  "  old 
man  of  the  sea"  on  his  shoulders,  because  the  Pacific  Mail  Company 
possesses  the  talisman  by  which  to  rid  itself  of  its  dead  weight,  which 
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its  mauagers  are  too  dull  to  use.  It  would,  when  we  consider  the 
aggregate  amount  of  dead  freight  carried  by  all  the  ships  of  this  line, 
at  a  high  rate  of  speed,  be  profitable  for  their  owners  to  make  of  their 
entire  fleet  a  grand  bonfire,  and  replace  it  by  English  or  French  built 
iron  steamers,  if  the  law  would  permit  of  their  register.  But  there  is 
no  occasion  to  go  to  Europe  for  iron  steamers.  If  Congress  would 
reduce  the  duty  on  iron  imported  for  the  express  purpose  of  building 
ships,  we  can  build  as  cheaply  as  Europeans. 

Such  is  a  brief  and,  as  I  conceive,  not  overdrawn  contrast  between 
the  condition  of  naval  construction  in  Europe  and  America.  The 
representations,  that  have  from  time  to  time  been  made  to  CongTCSS, 
have  been  received  with  a  deaf  ear,  and  this  most  important  branch  of 
national  industry,  on  which  our  maritime  greatness  wholly  depends, 
has  been  allowed  to  fall  into  decay.  Foreign  lines  of  steamers,  it  is 
said,  are  annually  paid  by  the  post  oflice  de})artnient  for  carrying  our 
mails  across  the  Atlantic ;  money  enough,  if  husbanded  and  funded, 
to  establish  a  semi-weekly  line  of  iron  steamers,  faster  and  superior 
to  those  now  enjoying  the  fruits  of  our  folly  and  short-sightedness. 

A  cr^'  has  been  raised  against  postal  subsidies,  and  the  agents  of 
foreign  steam  lines  help  to  intensify  it  by  a  skillful  use  of  money 
paid  to  news-wi'iters ;  their  object,  of  course,  being  to  defeat  Ameri- 
can enterprise,  and  fight  oft'  competition.     Many  members  of  Con- 
gress, whose  ideas  of  national  requirements  do  not  rise  abore  county 
•or  State  policy,  use  the  clap-trap  argument  that  the  United  States 
government  was  not  formed  to  develop  public  enterprise  by  national 
grants.     If  such  were  true,  in  fact,  the  sooner  we  can  reform  it  the 
better.     But  nothing  is  more  unfounded  than  such  assertions.     The 
federal    government   was  expressly   formed     to   meet   the  national 
demands  in  this  and  numerous  kindred  subjects.     What  is  the  difter- 
ence  between  contracting  with  a  railway  company,  or  the  owners  of 
lake,  river  and  sound  boats,  or  of  stage  coaches,  or  wagons  to  carry 
the  mails,  over  all  the  country,  and  with  the  ownere  of  ocean  steam 
ships  ?     The  Constitution  of  the  United  States  expressly  provides 
for  this  kind  of  service,  and  nothing  but  the  most  narrow,  bigoted 
and  local  or  sectional  view  of  national  duties,  stands  in  the  way  of 
turning  this  provision  to  a  very  important  account,  in  re-establishing 
our  ocean  commerce.     In  the  estimation  of  these  village  statesmen 
the  term  "  postal  subsidy"  seems  to  have  acquired  an  odious  mean- 
ing.    Such  men  have  taught  the  public  to  regard  a  postal  subsidy  as 
a  gift  from  the  public  treasury  to  a  company  of  "  bloated  capital- 
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ists,"  instead  of  its  being  the  payment  of  an  equitable  sum  of  money 
for  services  rendered  the  nation. 

Congress  seems  to  have  taken  the  same  inconsiderate  and  most 
injurious  view  of  the  subject,  and  allows  our  enormous  European 
mail  matter  to  be  given,  and  paid  for  most  amplj^,  to  foreign  steam 
companies.  Suppose  we  drop  the  term  subsidy  and  call  it  a  contract 
for  carrying  the  mails  to  and  from  Europe.  AVe  shall  thus  get  rid 
of  the  unpopularity  attaching  to  a  name.  Such  a  contract  exists 
between  the  British  government  and  the  Cunard  British  and  Ameri- 
can Royal  Mail  Steamship  Company,  and  it  has  been  shown  that  the 
money  paid  by  the  British  post  office  department,  is  more  than 
repaid  by  the  postage  on  the  niail  matter  carried  by  the  company. 

But  if  Congress  shall  reconsider  its  decisions  on  this  subject  it 
should  be  careful  to  provide  that  we  shall  have  no  more  wooden  ves- 
sels built  for  the  carriage  of  the  ocean  mails.  The  committees 
having  charge  of  this  matter  should  inform  themselves  on  the  sub- 
ject of  naval  construction,  sufficiently  to  specify  in  the  law  the  size, 
draft  and  other  conditions  indispensable  to  high  speed  and  economy, 
so  as  to  prevent  a  repetition  of  past  blunders.  It  can  be  demon- 
strated to  the  satisfaction  of  any  unprejudiced  and  intelligent  man, 
that,  with  the  present  knowledge  of  science,  we  can  build  steamers 
that  can  cross  the  Atlantic,  in  ordinary  ocean  weather,  in  seven  days. 
The  science  of  ship  building  is  far  ahead  of  the  practice,  even  in 
Europe.  This  is  owing  to  the  conservative  nature  of  capital  in 
respect  to  what  is  termed  "  untried  theories."  But,  after  the  speed 
our  lake  steamer  acquired  twenty  years  ago,  why  should  we  not  be 
able  to  convince  tlie  most  careful  capitalists  that  what  is  pro- 
posed is,  after  all,  not  "  an  untried  theory,"  but  simpl}^  a  combina- 
tion of  all  the  best  points  in  well  known  steamers  and  well  estab- 
lished principles  of  engineering.  By  doing  so  we  shall,  by  a  single 
bound,  distance  our  competitors  on  the  ocean,  as  we  have  shown  our 
ability  to  do  on  our  lakes. 

To  do  this,  we  must  pay  attention  to  scientific  data.  Having  on  a 
former  occasion,  before  this  learned  body,  entered  considerably  into 
details,  I  do  not  propose  to  go  over  the  same  ground  again,  and  state 
the  arguments  I  then  adduced.  It  will  now  be  sufficient  for  my  pur- 
pose to  state  facts.  The  question  for  Congress  and  the  country  to 
consider  is,  how  are  we  to  so  utilize  the  money  paid  foreigners  for 
carrjnng  our  ocean  mails,  as  to  re-establish  us  in  the  position  we 
once  held  as  ocean  carriers  ?     I  answer,  by  putting  on  our  "  seven 
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leas^ue  hoots,"  and  just  taking  one  or  two  steps  ahead  of  tliose  who 
have  distanced  ns  in  the  race.  Our  seven  league  boots  must  be  sliips 
of  greater  length,  lighter  draft,  and  finer  lines  than  those  of  our 
rivals.  These  conditions  can  be  effected  without  any  increase  in 
dej^th  of  hold  ;  and  they  will  give  an  important  gain  in  speed,  with- 
out'any  addition  of  engine  power;  but,  as  their  actual  tonnage 
capacity  will  exceed  that  of  such  ships  as  the  Qiina,  Ville  de  Paris, 
and  others  of  the  same  class,  by  1,500  to  2,000  tons,  I  would  recom- 
mend that  half  this  increase  of  tonnage  shall  be  used  to  obtain 
increased  power  and  speed,  and  the  other  half  for  the  carriage  of 
freight,  and  increased  passenger  accommodations. 

When  we  have  once  successfully  recommenced  ship  building  on  a 
large  scale  by  the  use  of  iron  and  steel,  we  shall  be  able  to  hold  our 
own,  not  only  in  the  transport  of  mails  and  first  class  passengers,  but 
in  all  other  branches  of  ocean  trafhc. 

If  Congress,  liowever,  takes  a  narrow  and  sectional  view  of  this 
great  national  interest,  in  order  to  be  consistent  it  should  abolish  our 
registry  laws  and  give  up  the  coasting,  as  well  as  the  trans-Atlantic 
trade,  to  England  and  France,  Allow  our  merchants  to  buy  their 
ships  in  the  markets  of  the  world  and  thus  forever  abolish  ship  build- 
ing from  our  shores.  I  leave  this  part  of  the  question  here,  for  the 
consideration  of  the  public,  and  especially  of  members  of  Congress, 
in  order  briefly  to  point  out  the  urgency  of  action. 

In  a  few  months  we  shall  have  completed  the  first  great  national 
highway  across  our  continent.  This,  like  the  ocean,  is  destined  to 
become  the  highway  of  all  nations.  The  trade  of  three  continents 
will  immediately  flow  over  it  and  enrich  those  who  may  possess  the 
facilities  to  control  it  on  the  two  oceans.  A  single  line  of  rails  will 
soon  be  found  to  be  unequal  to  the  requirements  of  this  vast  foreign 
and  domestic  inter-oceanic  trade,  and  two  or  three  other  trunk  lines 
will  speedily  follow.  We  shall  transport  the  mails  between  Asia  and 
Europe,  from  ocean  to  ocean,  and  our  own  letter  and  other  postal 
business  will  be  increased  several  fold  in  half  a  dozen  years  more. 
The  time  is  also  at  hand  wlien  passengers  and  express  freight  will  be 
transported  betwee-n  Europe  and  San  Francisco  in  a  fortnight,  that  i^, 
when  we  have  found  out  that  steamers  can  be  built  to  cross  the  Atlan- 
tic economically  and  with  unerring  certainty  in  seven  or  eight  days. 
The  journey  between  China  and  Japan  and  Europe  will  then  be  per- 
formed in  about  the  same  time  that  it  now  takes  to  do  it  between 
"N^ew  York  and  San  Francisco,  or  in  less  than  a  month.     Wheii  that 
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time  arrives,  and  it  is  not  far  distant,  our  government  can  afford  to 
pay  out  of  the  moneys  received  on  trans- Atlantic  postage,  enough  to 
insure  a  semi-weekly  line  of  steamers  such  as  I  have  described. 

Let  our  statesmen  ever  bear  in  mind,  the  lesson  that  all  history 
teaches  us,  that  the  nations  who  have  made  themselves  masters  of 
the  seas  have  dictated  the  policies,  and  controlled  the  destinies  of  the 
rest  of  the  world.  The  stake  we  are  bidding  for  is,  therefore,  the 
grandest  and  the  most  imposing  ever  presented  to  national  ambition. 
We  have,  more  by  individual  efforts  and  personal  enterprise,  tlian  by 
public  policy,  acquired  a  footing  and  an  influence  in  the  great  Asia- 
tic empires  of  China  and  Japan.  It  now  behooves  us,  as  a  nation, 
to  secure  to  ourselves  and  our  children,  by  a  liberal  and  a  wise  policy, 
that  which  the  genius  of  our  citizens  has  already  partially  accom- 
plished. By  this  kind  of  policy  we  have  created  a  grand  higliway 
between  the  ocean  that  separates  us  from  Europe  on  the  one  hand, 
and  that  which  on  the  other  divides  us  from  Asia.  Let  us  now  by 
the  same  policy  bridge  the  two  oceans  with  lines  of  fast  and  magnifi- 
cent steam  ships.  Wlien  this  is  done,  will  all  eyes  throughout  the 
whole  world  be  directed  to  America  as  the  sun  from  whence  emanates 
light  and  knowledge,  and  all  that  is  needed  to  develop  human  intel- 
lect and  enchance  human  happiness. 

At  the  conclusion  of  Mr.  Wilson's  paper  the  association  adjourned. 


December  10,  1868. 

Professor  Samuel  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emery,  Secretary. 

Propulsion  of  Vessels. 

Mr.  F.  K.  Pike  illustrated  his  method  of  propelling  vessels.     He 

claimed  a  great  advantage  in  applying  power  at  a  certain  angle  to  the 

propeller  or  paddle-wheel.     The  plan  excited  considerable  discussion, 

which  was  chiefly  unfavorable  to  the  metliod  proposed  by  Mr.  Pike. 

Ventilation. 

Messrs.  Hawley  and  Phillips  exhibited  a  model  of  Mr.  Henry 
Puttan's  svstem  of  ventilation.  The  room  in  which  this  meeting 
was  held  had  just  been  fitted  up  on  this  plan,  and  served  to  illustrate 
its  working.  The  cold  air  was  brought  into  the  room  from  the 
lower  portion  of  one  of  the  windows,  and  conducted  through  a  series 
of  pipes  heated  by  steam,  when  it  was  allowed  to  rise  and  move 


886  Transactions  of  the  American  Institute. 

along  the  ceiling,  descending  as  fast  as  the  lowest  stratum  of  air  was 
carried  out  of  the  room  by  means  of  openings  underneath  the  stage, 
which  were  connected  with  flues  reaching  beyond  the  roof  of  the 
building.  The  main  idea  being,  to  produce  a  circulation  and  cliange 
of  air,  by  driving  oft'  the  coldest  portion,  and  substituting  for  it 
warm  and  fresh  air.  After  the  exliibitors  had  explained  their 
apparatus  they  submitted  for  consideration  the  following  paper : 

Yentilation  of  Dwelling-Houses. 

Prof.  J.  A.  Sewall,  of  Normal  University,  Normal,  Illinois. — Three 
things  are  absolutely  essential  to  the  physical  well-being  of  man  :  x\ir, 
food,  and  sleep.  Deprive  him  of  either  of  these  and  he  dies.  Air 
and  food  are  material  things,  to  act  and  to  be  acted  upon  in  the  econ- 
omy. Sleep  is  a  condition  of  the  nervous  system,  depending  upon 
the  action  of  air  and  food.  Deprive  a  man  of  air  and  food,  and  he 
ceases  to  sleep  ;  modify  the  air  and  food,  and  sleep  is  correspondingly 
modified.  If  the  air  be  pure,  the  food  good  in  quality  and  sufficient 
in  quantity,  other  things  being  equal,  the  sleep  will  be  sweet  and 
refreshing ;  and  if  the  air  be  impure,  the  food  unwholesome  or  insuffi- 
cient in  quantity,  the  sleep  will  be  imperfect,  troubled,  and  dreamy. 
If  the  food  be  good  and  sufficient,  while  the  air  is  impure,  the  food, 
though  good,  will  not  act  or  be  acted  upon  properly,  and,  conse- 
quently, will  not  nourish  the  body ;  and  if  the  body  is  not  properly 
nourished  and  sustained,  sleep  is  imperfect,  does  not  act  as  "  tired 
nature's  sweet  restorer."  Then,  on  the  air  we  breathe  depends  all 
that  is  essential  to  our  physical  well-being  or  health.  It  is  the  breath 
of  life. 

Experience  teaches  the  same  fact.  The  lumberman  of  our  northern 
pine  forests,  in  his  camp  of  boughs,  his  diet  of  beans  and  pork,  lard 
and  molasses  (food  that  is  ordinarily  regarded  not  the  most  whole- 
some), whose  habits  are  not  altogether  the  best,  is  always  strong, 
robust,  and  most  nearly  free  from  all  the  ills  that  flesh  is  heir  to. 
His  food  is  coarse,  his  work  is  hard  and  exhausting,  and  he  is  exposed 
to  cold  wind  and  storm ;  jei  his  breath  in  the  forest  by  day,  and  in 
tfie  camp  by  night,  is  the  pure  life-giving  air  of  heaven  ;  and,  breath- 
ing this,  his  food  is  well  digested,  his  sleep  refreshing,  and  bare 
existence  is  to  him  a  pleasure. 

Now,  army  statistics  show  that  the  field  hospital  is  fiir  better  for 
sick  and  wounded  soldiers  than  the  best  constructed  and  best  man- 
aged post  hospitals.     Though  in  the  latter,  every  comfort  and  con- 
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venience  seem  to  have  been  provided,  yet  pure  air,  in  sufficient 
quantity,  was  not  supplied ;  wliile  in  the  field  hospital,  though  much 
was  lacking,  the  supply  of  pure  air  was  abundant. 

Again,  the  statistics  of  Europe  and  of  the  United  States,  touching 
this  matter,  demonstrate  most  clearly  that,  other  things  being  equal, 
outdoor  employments  are  the  most  healthy,  and  contribute  most  to 
longevity. 

I  think  it  needs  no  argument  to  demonstrate  the  proposition,  that 
man  was  intended  by  the  Creator  to  breathe  pure  air. 

Therefore,  breathing  other  than  pure  air  is  a  violation  of  God's 
law ;  and  that,  for  so  doing,  we  must  and  do  suffer  the  penalty. 

There  is  a  vast  amount  of  diseased  humanity  in  the  world,  as  indi- 
cated by  the  number  of  physicians,  and  the  vast  amount  of  nostrums 
offering  themselves  to  mitigate  the  pain,  and  to  cure  the  ill.  But 
there  is  no  philosopher's  stone,  no  elixir  of  life,  no  royal  high  road 
to  health.  Only  by  regarding  the  conditions,  observing  the  laws, 
working  in  God's  appointed  way,  can  we  enjoy  the  blessings  of  health. 
And  as  the  breath  is  most  emphatically  the  life,  the  character  of  the 
fluid  we  breathe,  to  a  great  extent,  determines  the  character  of  our 
physical  hfe,  whether  it  be  good  or  evil. 

The  Physiology  of  Respiration. 

It  is  said  that  we  breathe  to  purify  the  blood.  But  how  ?  Why  is 
it,  then,  when  we  wish  to  preserve,  to  keep  pure  air,  organized 
matter,  as  vegetables  or  meat,  we  remove  as  far  as  possible,  all  air, 
and  secure  it  from  its  action  ?  If  the  air  will  purify  the  blood,  why 
not  meat,  or  any  other  organized  body  ?  Now,  we  know  that  the  air, 
or  the  positive  acting  agent,  the  oxygen,  always  acts  as  a  destroyer ; 
its  sole  office  is  to  tear  down,  to  break  up  all  organic  compounds,  and 
resolve  their  elements  into  simple  and  more  stable  groups.  Its  office 
and  tendency  is  everywhere  the  same  ;  and  unless  this  tendency  be 
resisted  by  some  antagonizing  force,  the  oxygen  would  speedily  and 
completely  destroy  the  whole  organized  world.  Then  why  does  not 
oxygen  destroy  the  animal  ?  It  does,  and  yet  does  not.  It  feeds 
upon  the  very  tissues  of  the  body,  and  is  fed  by  them  ;  it.  demands 
victims  to  be  sacrificed,  to  appease  its  never  satiated  appetite ;  and, 
were  it  not  for  that  strange  and  mighty  force  which  we  name  and 
recognize,  but  do  not  comprehend,  vitality,  which  regulates  and  con- 
trols the  action  of  this  agent,  it  would  speedily  resolve  all  organized 
matter  into  stable  and  lifeless  forms.     Literally,  the  organized  world. 
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would  be  burned  up,  and  naught  left  but  its  ashes ;  and  when  vitality 
ceases  to  antagonize  or  resist  its  action,  we  return  to  the  dust  from 
which  we  sprung. 

Then  breatliing  is  not  for  the  purpose  of  purifying  the  blood,  but 
to  break  down  the  tissues  of  the  body,  and  remove  them  under  the 
direction  and  control  of  the  vital  principle.  In  all  animal  tissues 
tliere  is  work  performed  wliich  has  a  tendency  to  wear  out  and  render 
unfit  for  service  parts  of  themselves,  parts  or  molecules  that  have 
lost  their  vitality,  and  these  worn  out  molecules  become  the  food  for 
oxygen.  These  worn  out  atoms  are  for  tlie  most  part  hydrogen  and 
carbon.  The  oxygen  seizes  upon  them  and  converts  them,  by  thus 
uniting  with  them,  into  carbonic  acid  and  water;  or,  using  another 
figure,  the  oxj^gen  may  be  regarded  as  scavenger  boats,  which  enter 
the  lungs,  pass  into  the  blood,  and  are  carried  into  every  part  of  the 
body,  where  they  are  loaded  with  these  worn  out  elements,  carbon 
and  liydrogen.  With  these  loads  they  return  through  the  veins  to 
the  lungs,  and  pass  out  into  the  air  in  the  form  of  carbonic  acid  and 
vapor  of  water.  They  are  now  taken  up  by  the  leaves  of  the  trees, 
miloaded,  the  carbon  and  hydrogen  entering  into  and  becoming  a 
part  of  the  tree,  while  the  unloaded  scavenger  boats  (oxygen)  are 
returned  to  the  atmosphere  to  repeat  the  process.  Verily,  then, 
"  the  leaves  are  for  the  healing  of  the  nations."  This,  then,  is  the 
ofiice  of  respiration,  to  remove  the  worn  out  tiss^ies  of  the  lady. 

Kow,  if  the  air  is  more  or  less  saturated  with  this  carbonic  acid, 
some  of  these  loaded  barges,  when  we  inhale  a  breath  of  air,  will 
enter  too.  The  demand  of  the  tissues  is  for  vehicles  to  convey  away 
the  waste  products,  and  the  demand  is  imperative  ;  and,  though  the 
loaded  barges  go  at  the  call  of  the  suffering  tissues,  they  cannot 
remove  any  of  the  material,  for  they  are  already  completely  loaded. 
Two  atoms  of  oxygen  can  take  l>ut  one  of  Citrbon,  and,  therefore, 
they  but  obstruct  and  block  up  the  way,  and  thus  produce  disorder 
and  disturbance — disease. 

Now,  tliere  must  always  be  a  small  amount  of  carbonic  acid  in  the 
atmosphere,  because  it  is  continually  being  emitted  by  the  whole  ani- 
mal kingdom,  and  as  a  product  of  combustion  and  decay.  Yet,  by 
the  peculiar  law  of  gaseous  diffusions,  it  is  so  completely  dift'used 
through,  or  mingled  with,  the  atmosphere,  that  it  amounts  to  only 
1-2500  of  its  weight. 

As  the  specific  gravity  of  carbonic  acid  is  considerably  greater  than 
that  of  the  air,  we?e  it  uot  for  this  gaseous  diffusion  it  would  settle  to 
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the  bottom  of  the  atmospheric  ocean  and  form  a  layer  five  feet  in 
depth.  But,  if  only  the  normal  amount  be  present,  it  is  completely 
diffused,  so  that  we  find  it  existing  in  exactly  the  same  proportion  on 
tlie  mountain  and  in  the  valley.  But,  if  more  than  1-2500  be  present, 
the  tendency  is  to  settle  at  the  bottom,  making  the  per  cent  of  car- 
bonic acid  greater  near  tlie  surface  than  in  the  higher  regions.  Thus, 
in  the  Grotto  del  Cane,  in  Italy,  where  the  gas  escapes  in  large  quan- 
tities from  the  earth,  all  animals  entering  tlie  cave  almost  instantly 
die  from  the  effect  of  breathing  the  carbonic  acid.  Now,  if  the  air 
contain  only  one  or  two  per  cent,  its  effect  is  clearly  poisonous.  If 
ten  per  cent,  it  produces  immediate  death. 

Heat  and  Yentilation. 

We  have  attempted  to  demonstrate  that  pure  air  is  the  normal 
breath  of  man  ;  but  art  and  civilization  have  induced  conditions  which 
to  a  greater  or  less  extent  interfere  with  or  antagonize  the  purely 
normal  conditions. 

Man  finds  that  it  is  necessary  to  his  comfort  to  be  sheltered  from 
tlie  heat  and  rain  of  the  tropics,  aiid  from  the  heat  and  cold  and  storms 
of  the  temperate  and  frigid  regions.  To  accomplish  this  end,  he  erects 
the  roof  and  builds  the  wall  about  him ;  in  short,  he  buihls  a  house. 

Now,  this  house  is  an  evidence  of  high  civilization ;  it  adds  to  his 
comfort.  But  by  living  beneath  this  roof,  within  these  walls  he  has, 
to  a  certain  extent,  disregarded  the  normal  conditions,  for  the  ai^ 
within  the  confined  space  is  not  so  pure  as  that  which  surrounds  it, 
and,  therefore,  liis  respiration  is  imperfect.  Again,  in  all  the  regions 
of  tlie  earth  north  of  twenty-five  degrees  south  latitude,  and  south  of 
twenty-five  degrees  north  latitude,  man  finds  that  artificial  heat  is 
necessary,  and  in  our  latitude  is  required  in  our  houses  for  more  than 
half  the  year.  Plere,  then,  is  another  artificial  condition,  and  one 
which,  to  a  greater  or  less  extent,  interferes  with  the  natural  or  nor- 
mal condition.  If  the  fire  l^e  made  to  burn  in  an  open  fire  place,  or 
in  a  close  stove,  a  portion  of  the  oxygen  of  the  air  is  required  to 
oxydize  the  fuel.  Now,  if  the  supply  from  without  be  suificient,  both 
for  respiration  and  combustion,  little  heat  could  be  imparted  to  the 
room ;  because  the  supply  must  be  of  the  same  temperature  as  that 
of  the  air  outside  the  house.  On  the  other  hand,  if  we  cut  off  the 
full  supply,  the  air  in  the  house  might  be  warmed,  but  would  be 
rendered  impure.  In  short,  the  air  would  be  as  we  find  it  in  nearly 
all  our  houses — hot,  but  poisonous.     No  doubt  that  either  the  old 
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fashioned  fire  place  or  the  more  modern  coal  grate  is  the  best  contri- 
vance for  warmiTig,  But  a  strong  objection  is,  as  we  have  stated,  the 
drafts  of  cold  air  induced ;  added  to  this  is  the  great  expense.  In 
fact,  the  latter  objection  is  so  great  that  these  methods  have  been 
already  entirely  abandoned. 

Few  persons  seem  to  understand  just  how  the  air  in  a  room  is 
warmed.  It  is  generally  thought  that  the  air  in  immediate  contact 
with  the  burning  fuel  or  the  heated  stove  is  warmed,  and  that  this 
warms  another,  and  so  on  until  all  the  air  in  the  room  is  warmed. 
Not  so  at  all.  The  air  next  to  the  burning  fuel,  in  the  case  of  the 
open  fire,  is  warmed,  and,  for  the  most  part,  goes  up  the  chimney. 
A  small  part,  however,  arises,  and  the  cold  air  takes  its  place.  The 
heated  air  that  rose  slowly  cools,  and  is  displaced  by  the  warmer 
and  rarer  air  just  escaped  from  immediate  contact  with  the  fire,  and, 
after  a  time,  falls,  and  is  again  wawned.  So  that  we  see  only  a  small 
part  of  the  air  of  the  room  is  warmed,  while  -whole  oceans  are  heated 
and  escape  from  the  chimney.  If  a  stove  be  used  for  heating,  only  a 
small  part  of  the  air  comes  in  contact  with  the  burning  fuel ;  in 
fact,  just  enough  to  oxydize  the  fuel,  while  the  air  about  it  is  heated 
and  rarified,  and  then  pressed  up  by  the  cooler  and  heavier  air, 
which  is  in  turn  heated  and  forced  up,  and  thus  we  have  a  current  of 
air  established,  moving  towards  the  stove,  then  up  to  and  along  the 
ceiling,  then  down  to  be  warmed  again.  But  as  this  current  takes 
place  in  a  closed  room,  and  the  tighter  the  better,  we  think,  of  course 
it  is  the  same  air,  moving  in  a  circle,  to  which  we  are  constantly 
imparting  the  carbonic  acid  of  the  breath,  which  is  warmed  and  cir- 
culated and  breathed  again ;  and,  if  our  rooms  were  absolutely  air 
tight,  in  a  short  time  the  air  would  be  so  saturated  with  carbonic 
acid  as  to  produce  death.  We  shall  never  be  able  to  tell  how  much 
we  are  indebted  to  green  lumber  and  indifferent  workmen. 

Another  method  of  heating  is  by  driving  steam  through  coils  of 
iron  pipe.  Not  only  does  this  method  of  warming  render  ventilation 
impossible,  but  it  is,  perhaps,  the  most  uneconomical. 

Now,  heat  may  manifest  itself  in  two  ways,  viz. :  As  temperature  and 
as  expansion.  All  the  force  generated  by  the  burning  fuel  will  appear 
in  one  of  these  forms,  or  a  part  of  both.  Water  at  the  normal  pressure 
can  be  heated  to  only  212  deg.  Fahrenheit.  Consume  as  much  fuel 
as  you  will,  and  the  water  will  remain  at  212  deg.  Fahrenheit.  But 
the  force  generated  by  the  consuming  fuel  is  not  lost,  but  is  transmitted 
to  the  water  in  the  form  of  expansion,  and  the  Avater  is  converted 
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into  steam.  Now,  if  the  water  be  confined,  this  tendency  to  expansion 
resisted,  tlie  temperature  can  be  elevated  to  ahnost  any  extent ;  but 
if  not  thus  resisted,  the  temperature  will  not  rise  above  212  deg. 
Fahrenheit.  As  it  is  necessary  to  force  the  steam  through  the  pipes, 
this  expansion  must  be  resisted  until  sufficient  force  is  accumulated 
to  accomplish  this  result.  Now  this  mechanical  work  is  performed 
at  the  expense  of  temperature.  If  a  building  is  warmed  by  steam, 
three-fifths  of  the  force  generated  by  the  burning  fuel  is  consumed  in 
the  form  of  mechanical  motion.  The  temperature  of  the  steam  in 
the  boiler  may  be  400  deg.  or  500  deg. .  Fahrenheit ;  but  the  pipes 
never  indicate  a  temperature  above  212  deg.  Fahrenheit.  I  have 
never  found  it  above  100  deg.  Fahrenheit.  On  the  other  hand  air 
may  be  heated  to  600  deg.  Fahrenheit,  with  but  slight  expansion ; 
60  that  nearly  all  the  force  generated  b}^  the  burning  fuel  appears  as 
temperature,  while  scarcely  a  particle  appears  as  mechanical  motion. 
Here  we  see  why  Ericsson  failed  in  his  attempt  to  use  heated  air 
instead  of  steam  as  a  motive  power.  Heat  being  applied  to  the  air, 
appears  as  temperature  but  being  applied  to  water,  appears  as 
expansion,  or  mechanical  motion. 

Thus  we  see  that  in  all  these  plans  of  heating  there  can  be  no 
adequate  ventilation.  But  as  we  accustom  ourselves  to  an  atmos- 
phere impure  and  unfit  for  breathing,  and  do  not  feel  any  direct  and 
immediate  efiect,  we  endure  it,  and  think  little  or  nothing  of  it ;  yet 
we  wonder  why  we  suffer  from  headaches  and  aches  of  every  descrip- 
tion, and  gravely  wonder  at  a  mysterious  Providence,  when  some 
terrible  epidemic  of  a  zymotic  character  appears,  and  numbers  its 
victims  by  thousands. 

It  may  not  be  necessary  here  to  dwell  upon  the  fact  that,  by  the 
repeated  passage  of  the  same  air  through  the  lungs,  it  may,  though 
originally  pure  and  wholesome,  be  so  strongly  impregnated  with 
carbonic  acid,  and  may  lose  so  much  of  its  oxygen  as  to  be  i-endered 
utterl}^  unfit  for  the  continued  maintenance  of  the  [©rating  process ; 
so  that  the  individual  who  continues  to  respire  it,  shortly  becomes 
asphyxiated.  There  are  several  well  known  cases  in  which  the 
speedy  death  of  a  number  of  persons  confined  together  has  resulted 
from  the  neglect  of  the  most  ordinary  precautions  for  supplj-ing 
them  with  air.  That  the  "  Black  Hole  of  Calcutta,"  which  occurred 
in  1756,  has  acquired  an  unenviable  pre-eminence,  owing  to  the  very 
large  proportion  of  the  prisoners — 123  out  of  146 — who  died  during 
one  nlghfs  confinement  in  a  room  eighteen  feet  square,  only  pro- 
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vided  with  two  small  windows ;  and  it  is  remarkable  that  of  the 
twentj-three  who  were  found  alive  in  the  morning,  many  were  sub- 
sequently cut  off  by  putrid  fever.  Such  catastrophes  have  occurred 
even  in  this  country,  from  time  to  time,  though  usually  upon  a 
smaller  scale.  There  has  happened  one  at  no  distant ^date,  how- 
ever, which  rivaled  it  in  magnitude.  On  the  night  of  the  first 
of  December,  1848,  the  deck  passengers  on  board  the  Irish  steamer 
Londonderry  were  ordered  below  by  the  captain,  on  account 
of  the  stormy  character  of  the  weather  and  although  they  were 
crowded  into  a  cabin  far  too  small  for  their  accommodation,  the 
hatches  were  closed  down  upon  them.  The  consequence  of  this  was 
that  out  of  150  individuals,  no  fewer  than  seventy  were  suiFocated 
before  the  morning. 

"  It  cannot  be  too  strongly  impressed  upon  the  medical  practitioner, 
however,  and  through  him  upon  the  public  in  general,  that  the  con- 
tinued respiration  of  an  atmosphere  charged  in  a  far  inferior  degree 
with  the  exhalations  from  the  lungs  and  skin,  is  among  the  most 
potent  of  all  the  predisposing  causes  of  disease,  and  especially  of 
those  zymotic  diseases  whose  propagation  seems  to  depend  upon  the 
presence  of  fermentible  matter  in  the  blood.  That  such  is  really 
the  fact,  will  appear  from  evidence  to  be  presently  referred  to  ;  and  it 
is  not  difficult  to  find  a  complete  and  satisfactory  explanation  of  it. 
For,  as  even  the  presence  of  a  small  percentage  of  carbonic  acid  in 
the  respired  air,  is  sufficient  to  cause  a  serious  diminution  in  the 
amount  of  carbonic  acid  thrown  off,  and  of  oxygen  absorbed,  it  fol- 
lows that  these  oxydating  processes  which  minister  to  the  elimination 
of  efiete  matter  from  the  system,  must  be  imperfectly  performed,  and 
that  an  accumulation  of  substances  tending  to  putrescence  must  take 
place  in  the  blood.  Ilence  there  will  probably  be  a  considerable 
increase  in  the  amount  of  such  matters  in  the  pulmonary  and  cuta- 
neous exhalation ;  and  the  unrenewed  air  will  become  charged,  not  only 
with  carbonic  acid,  but  also  with  organic  matter  in  a  state  of  decompo- 
sition, and  will  thus  favor  the  accumulation  of  both  these  morbific  sub- 
stances in  the  blood,  instead  of  efl'ecting  that  constant  and  complete 
removal  of  them,  which  is  otie  of  the  chief  ends  of  the  respiratory  process 
to  accomplish.  It  lias  been  customary  to  consider  the  consequences  of 
imperfect  respiration,  as  being  exerted  merely  in  promoting  an 
accumulation  of  carbonic  acid  in  the  system,  and  in  thus  depressing 
the  vital  powers,  and  rendering  it  prone  to  the  attacks  of  disease. 
But  the  deficiency  of  oxygenation,   and  the  consequent  increase  of 
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putrescent  matter  in  the  body,  must  be  admitted  as  at  least  a  con- 
current agency ;  and,  when  it  is  borne  in  mind  that  the  atmosphere 
in  which  a  number  of  persons  have  been  confined  for  some  time, 
becomes  actually  offensive  to  the  smell  in  consequence  of  the  accu- 
mulation of  such  exhalations ;  and  that  this  accumulation  exerts  pre- 
cisely the  same  influence  upon  the  spread  of  a  zymotic  disease,  as 
that  which  is  afforded  by  the  diffusion  of  a  sewer  atmosphere  through 
the  respired  air.  It  scarcely  admits  of  reasonable  doubt,  that  the  per- 
nicious effect  of  over-crowding  is  exerted  yet  more  through  its  tend- 
ency to  promote  putresence  in  the  system,  than  through  the  obstruction 
it  creates  to  the  due  elimination  of  a  carbonic  acid  from  the  blood. 
For,  it  is  to  be  remembered,  that  wliilst  the  complete  oxydation  of 
the  effete  matters  will  carry  them  off"  from  the  lungs,  in  the  form  of 
carbonic  acid  and  water,  leaving  urea  and  other  highly  azotized  pro- 
ducts to  pass  off'  by  the  kidneys,  an  imperfect  oxydation  will  only 
convert  them  into  those  peculiarly  offensive  products  which  charac- 
terize the  faecal  excretion. 

"  Of  the  remarkable  tendency  of  the  respiration  of  an  atmosphere 
charged  with  the  emanation  of  the  human  body  to  favor  the  spread 
of  zymotic  diseases,  a  few  characteristic  examples  will  be  given.  All 
those  who  have  had  the  widest  opportunities  of  studying  the  condi- 
tions which  predispose  totlie  invasion  of  cholera  are  agreed  that  over- 
crowding is  amongst  the  most  potent  of  these ;  and,  from  the  numer- 
ous cases  in  which  this  was  most  evident,  contained  in  the  '  Report 
of  the  General  Board  of  Health'  on  the.  epidemic  of  1848-9,  the  two 
following  may  be  selected : 

"In  the  autumn  of  1849  a  sudden  and  violent  outbreak  of  cholera 
occurred  in  the  workhouse  of  the  town  of  Taunton ;  no  case  of  cholera 
having  previously  existed,  or  subsequently  presenting  itself,  among 
the  inhabitants  of  the  town  in  general,  although  diarrhoea  was  preva- 
lent to  a  considerable  extent.  The  building  was  altogether  badly 
constructed,  and  the  ventilation  deficient ;  but  this  was  especially  the 
case  with  the  school-rooms,  there  being  only  about  sixty-eight  cubic 
feet  of  air  for  each  girl,  and  even  less  for  the  boys.  On  I^ovember  3d 
one  of  the  inmates  was  attacked  with  the  disease.  In  ten  minutes 
from  the  time  of  the  seizure  the  sufferer  passed  into  a  state  of  hopeless 
collapse.  Within  the  space  of  forty-eight  hours  from  the  first  attack 
forty-two  eases  and  nineteen  deaths  took  place ;  and,  in  the  course  of  one 
week,  sixty  of  the  inmates,  or  nearly  twenty-two  per  cent  of  the  entire 
number,  were  carried  off ;  while  almost  everv  one  of  the  survivors  suf- 
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fered  more  or  less  severely  from  cholera  or  diarrhea.  Among  the  fatal 
cases  were  those  of  twenty-live  girls  and  nine  boys,  and  the  compara- 
tive immunity  of  the  latter,  notwithstanding  the  yet  more  limited 
dimensions  of  their  school-rooms,  aftords  a  remarkable  confirmation 
of  the  general  doctrine  here  advanced;  for  we  learn  that,  although 
good  and  obedient  in  other  respects,  they  could  not  be  kept  from 
breaking  the  windows,  so  that  many  of  them,  probably,  owed  their 
lives  to  the  better  ventilation  thus  established. 

"  Now,  in  the  goal  of  the  same  town,  in  which  every  prisoner  is 
allowed  from  819  to  935  cubic  feet  of  air,  and  this  is  continually 
renewed  by  an  efficient  system  of  ventilation,  there  was  not  the 
slightest  indication  of  the  epidemic  influence. 

"  The  other  ease  to  be  here  cited,  is  at  the  Millbank  prison,  in  which 
the  good  efitects  of  the  diminution  of  previous  overcrowding,  were 
extremely  marked.  In  the  month  of  July,  1849,  when  the  epidemic 
was  becoming  general  and  severe  in  the  metropolis,  the  number  of 
onale  prisoners  Avas  reduced  by  the  transfer  of  a  large  proportion  of 
them  to  ShornclifF  barracks,  from  1,039  to  402;  the  nwmhQT  oi female 
prisoners,  on  the  other  hand,  not  only  underwent  no  reduction,  but 
was  augmented  from  120  to  131.  Now,  the  cholera  mortality  of  Lon- 
don generally,  which  was  0.9  per  1,000  in  June  and  July,  increased 
to  4.5  per  1,000  in  August  and  September;  and  the  mortality  among 
the  female  prisoners  underwent  a  similar  increase^  from  8.3  to  53.4 
per  1,000.  But  the  mortality  among  \\\Qmale  prisoners  exhibited 
the  extraordinary  diminution  from  23.1  per  1,000,  which  was  the  rate 
during  June  and  Jul}-,  when  the  prison  was  crowded,  to  9.9  per  1,000, 
which  was  its  rate  during  August  and  September,  after  the  reduction 
had  taken  place.  It  is  scarcely  possible  to  imagine  a  more  probative 
case  than  this ;  since  it  shows,  in  the  first  place,  the  marked  influence 
of  the  crowded  state  of  the  prison  upon  the  fatality  of  the  disease  ; 
secondly,  the  diminution  of  mortality  among  the  male  prisoners,  con- 
sequent upon  the  relief  of  the  overcroAvding,  notwithstanding  the 
quintupling  of  general  mortality  of  the  metropolis  during  the  same 
period ;  and  thirdly,  the  yet  greater  increase  of  mortality  among  the 
female  prisoners,  which  proved  that  the  diminution  among  the  males 
could  not  be  attributed  to  any  recession  of  the  epidemic  influence 
from  the  locality.'' 

From  the  very  full  and  careful  statistics  prepared  by  the  surgeon- 
general  of  the  armies  of  India,  I  find  the  mortality  from  cholera 
varied  as  the  provision  for  ventilation  varied.     Every  other  circum- 
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stance  and  condition  being  the  same,  the  mortality,  where  the  provi- 
sion for  respiration  was  good,  amounted  to  fifteen  in  1,000  ;  where  it 
was  very  bad,  it  amounted  to  108,6  in  1,000.  Not  only,  then,  does 
theory  teach  ns  that  imperfect  respiration  induces  disease,  but  also 
these  facts,  and  hundreds  of  others  that  might  be  cited,  demonstrate 
the  same  truth.  True,  the  effects  of  bad  ventilation  may  not  exhibit 
themselves  in  the  form  of  cholera  or  putrid  fever,  but  they  must,  and 
do,  manifest  themselves  in  some  other  way,  in  slower  diseased  pro- 
cesses. 

With  all  these  facts  confronting  us,  it  would  seem  that  science 
might  devise,  and  philanthropy  apply,  some  means  by  which,  in  our 
liomes,  in  our  churches,  in  our  school-houses,  in  all  our  public  build- 
ings, we  could  enjoy  this  necessary  luxury  of  pure  air.  Various 
methods  have  been  attempted  for  the  accomplishment  of  this  end ; 
but  these  attempts  have  been,  till  witliin  a  few  years,  perfect  failures, 
and  the  complaint  of  poor  or  no  ventilation,  almost  universal.  Yet  the 
principles  upon  which  a  perfect  system  of  ventilation  is  based,  are 
very  simple.  Two  things  are  necessary :  First.  Pure  air  must  be 
supplied  in  sufficient  quantities.  Second.  The  foul  or  impure  air 
must  be  removed.  It  is  quite  impossible  to  do  one  of  these  without 
doing  the  other.  You  cannot  introduce  air  into  a  room  already  filled 
with  air.  You  cannot  remove  the  air  from  a  room  without  admit- 
ting something  to  take  its  place. 

TuE  RuTTAN  System. 

These  simple  principles  above  referred  to  are  those  on  which  Hon. 
H.  Ruttan's  system  of  warming  and  ventilation  is  based.  These  are 
the  simple  conditions  observed.  Cold  air  is  admitted  in  abundance 
to  the  "  air  warmer,"  where  it  is  loarmed  (not  heated  red  hot,  and  its 
life  sustaining  qualities  vitiated),  then  rises,  and  is  diffused  through 
the  room,  or  rooms,  by  means  of  transoms  near  the  ceiling ;  while  tlie 
cold  air,  being  heavier,  falls  to  the  floor,  and  escapes  at  or  near  the 
bottom  of  the  room,  passes  beneath  the  floor,  and  is  collected  into  the 
foul  air  shaft,  and  escapes  into  the  outer  air. 

Still,  it  is  the  almost  universal  practice  to  set  furnaces,  and  provide 
hot  air  pipes  to  conduct  the  heated  air  into  a  room,  and  make  no  pro- 
vision whatever  for  the  air  to  get  out  of  the  room,  and,  in  most  cases, 
no  cold  air  duct  is  provided  to  supply  air  to  the  furnace ;  and  yet  men 
expect  to  force  a  current  of  hot  air  from  such  heaters  into  a  room,  and 
effectually  warm  it.     Let  any  one  thinh,  only  for  a  moment,  that  all 
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rooms  are  always  full  of  air  of  some  kind,  and  then  remember  that  it 
is  just  as  inipossiUe  to  put  tioo  quantities  of  air  into  "a  room  at  the 
same  iim.e,  as  it  is  two  quantities  of  anything  else,  and  a  man  would 
be  just  as  sensible  who  should  try  to  force  twice  as  many  cubic  feet 
of  marble  into  a  room  as  there  were  cubic  feet  of  space,  as  he  would 
be  who  tries  to  force  hot  air  into  a  room  already  full  of  cold  air, 
without  first  providing  for  the  cold  air  to  go  out.  To  illustrate  :  The 
writer,  only  a  few  days  ago,  was  called  to  visit  a  large  ciiurch,  designed 
to  seat  one  thousand  people,  which,  it  was  said,  was  arranged  for  ven- 
tilation. And,  upon  examination,  it  was  arranged  to  be  heated  by 
four  furnaces,  and  it  had  some  eight  or  ten  ventilating  shafts  or  chim" 
neys,  expected  to  exliaust  or  take  the  air  out  of  the  building,  hut  not 
one  inch  of  opening  lo as  provided  to  take  air  in.  But  the  furnaces 
were  to  be  set  in  the  basement  lecture  room,  and  then  take  the  air 
from  that  room  and  heat  it,  and  send  it  up  into  the  main  audience 
room  and  out  of  doors  through  the  cliimneys. 

Mr.  Ruttan  has  demonstrated  by  many  experiments,  during  the  last 
twenty  years,  and  at  an  expense  of  over  $30,000,  that  there  is  no  way  to 
get  the  impure  air  out  of  a  house  except  by  chimneys  or  upright 
shafts,  and  admitting  the  air  into  them  at  the  very  bottom.  He  has 
j)erfected  a  plan  to  effect  this  result,  which  is  simple  and  cheap, 
and  when  put  into  the  building  as  it  is  being  built,  costs  actually 
little  or  nothing  more  than  to  build  the  house  the  ordinary  way  with- 
out providing  for  ventilation.  His  plan  is  to  take  the  air  into  one 
central  apartment,  usually  the  hall,  through  the  "  air-warmer,"  and 
then  pass  it  from  it  to  the  adjoining  rooms  through  registers  or  tran- 
soms, at  the  top  of  the  room,  over  the  doors,  and  thence  downward 
and  out  at  the  bottom  through  an  open  base-board,  under  the  floor, 
and  thence  into  the  chimney.  By  this  arrangement  we  avoid  all 
currents  of  cold  air  over  the  floor,  as  in  the  case  with  stoves, 
and  keep  the  floor  always  warm,  varying  only  some  four  or  five 
degrees  from  the  temperature,  say  flve  feet  above  the  floor;  while 
in  any  ordinary  room,  warmed  in  the  ordinary  way,  the  ther- 
mometer will  show  a  difference  often  of  thirty  degrees. 

In  a  room  thus  ventilated,  the  air  cannot  be  impure  ;  because  as  we 
liave  before  stated,  the  carbonic  acid  exhaled  from  the  lungs,  being 
heavier,  falls  to  the  lower  part  of  the  room  and  escapes,  while  pure 
air  from  without  takes  its  place.  Here,  tlien,  we  liave  a  perfect 
system  of  \-entilation.  AVe  secure  a  comi)lete  supply  of  pure  warmed 
air,  but  without  strung  currents  being  established  ;  while  the  impure 
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air  flows  out  continually.  Another  great  advantage  gained  by  this 
plan  is  the  equality  of  the  temperature  of  the  air.  Actual  experi- 
ment shows  that  there  is  not  more  than  five  degrees  Fahrenheit 
diiference  between  the  temperatui;e  at  the  ceiling  and  at  the  floor ; 
while  in  a  room  warmed  by  a  stove,  the  difference  is  from  twenty  to 
forty-five  degrees  Fahrenheit. 

This  plan  of  passing  the  foul  air  out,  at  or  near  the  floor,  is  emj)tiati- 
cally  new.  It  is  an  idea  which  has  completely  revolutionized  the 
old  systems  of  ventilation.  The  purest  and  warmest  air  is  always  at 
the  top  of  the  room ;  while  the  coldest  and  most  impure  is  always  at 
the  bottom.  If  we  make  an  opening  at  the  top  of  the  room,  the 
purest  and  warmest  air  will  escape;  if  at  the  bottom,  the  coldest  and 
most  impure  ail'  will  escape.  It  would  seem  that  it  is  not  difiicult  to 
determine  which  of  these  two  plans  is  the  sensible  or  true  one.  It 
scarcely  seems  necessary  to  claim  more  for  this  system.  If  pure  air 
is  so  absolutely  essential  to  physical  well-being,  and  if  we  can  adopt 
any  means,  however  expensive,  to  secure  it  we  might  rest  satisfied. 
But  it  is  far  from  being  expensive ;  while  on  the  contrary,  a  build- 
ing, whether  large  or  small,  can  be  constructed  as  cheaply  with  such 
provision  for  ventilation  as  without  it ;  and  can  be  warmed  at  much 
less  expense  than  by  any  other  plan.  The  cost  as  compared  with 
that  of  heating  by  steam  is  less  than  one-third,  as  I  have  clearly 
demonstrated  by  a  series  of  careful  experiments  and  observations. 
As  compared  with  ordinary  hot  air  furnaces,  not  more  than  one-half. 
As  compared  with  ordinary  stoves,  it  is  decidedly  less.  In  short, 
this  system  seems  to  possess  every  possible  advantage.  It  is  simpler, 
cheaper,  and,  best  of  all,  it  gives  what  is  so  much  needed — a  full, 
complete,  and  constant  supply  of  pure  air ;  and  I  honestly  believe 
that  when  this  system  is  generally  adopted  in  our  country,  the  rates 
of  mortality  will  indicate  a  marked  decrease. 

Considerable  discussion  followed,  from  which  it  was  apparent  that 
many  were  of  opinion  that  while  the  Ruttan  system  would  work 
admirably  in  very  cold  weather  it  was  doubtful  whether  it  could  be 
made  to  operate  well  under  all  -changes  of  temperature. 

Adjourned. 
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December  17,  1868. 

Professors.  D.  Tillman  in  the  chair;  Mr.  C.  E.  Emert,  Secretary. 
New  Petroleum  Lamp. 

Mr.  John  Johnson,  of  Saco,  Maine,  exhibited  a  lamp  which  he 
claimed  to  be  non-explosive.  The  tube  in  which  the  wick  is  held 
passes  to  the  bottom  of  the  oil  ;  the  oil  cannot  be  taken  out 
without  putting  in  an  equivalent  of  air.  Any  lamp  could  be  made 
non-explosive  if  constructed  on  this  principle.  This  lamp  cannot  be 
exploded,  as  all  the  air  to  form  an  explosion  has  to  pass  beneath  the 
liquid  or  oil.  Fire  cannot  pass  through  the  oil,  and  the  air  in  an 
explosive  mixture  is  not  saturated  with  the  vapor  of  the  oil. 

Dr.  D.  D.  Parmelee  said  it.  is  the  admixture  of  good  petroleum 
with  the  cheaper  products  of  petroleum,  for  which  there  is  no  sale, 
that  makes  the  kerosene  lamps  so  dangerous.  If  the  oil  is  of  the 
proper  standard  there  is  no  more  fear  of  a  petroleum  lamp  bursting 
than  of  a  common  oil  lamp. 

The  Tempering  of  Steel. 

Dr.  L.  Bradley  said  that  at  a  late  meeting  Mr.  Wiard  said  that  the 
liardening.:  of  steel  depended  on  the  condition  of  the  molecules,  and 
in  order  that  steel  should  be  made  perfectly  hard  and  brittle,  the 
molecules  must  be  cooled  one  after  another,  and  the  piece  be  plunged 
into  the  water  endwise.  He,  the  doctor,  had  tried  .some  experiments 
in  this  line.  This  piece  of  steel  was  hardened  in  the  usual  way,  and 
it  is  very  hard.  The  other  specimen  was  cooled  with  two  wet  sponges, 
which  is  also  very  hard.  Another  piece  of  steel  he  heated  to  a  cherry- 
red,  and  it  is  not  quite  as  hard  as  the  others,  and  can  be  bent. 

Propulsion  OF  Vessels.  i 

Mr.  Thomas  D.  Stetson,  in  alluding  to  a  late  discussion,  said  devices 
for  propelling  vessels  appeared  thousands  of  years  ago,  and  new 
plans  are  still  appearing.  The  paddle-wheel  system  dates  after 
the  sucking  pump.  Of  contrivances  for  propelling  vessels  there  were 
patented  in.  1865,  fifteen  ;  in  1864,  ten  ;  in  1863,  thirteen  ;  in 
1862,  eight ;  in  1861,  eight ;  in  1857,  six  ;  in  1855,  sixteen  ;  in 
1854,  ten.  Thus  217  inventions  have  been  patented  in  this  country, 
and  taking  those  that  were  not  patented  would  make  some  400. 
There  is  no  subject  that  involves  more  profound  mathematics  than 
that  of  propulsion.      By  using  a   large  paddle-wheel  we  get  the 
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required  dip,  but  no  feathering ;  and  hence  it  is  claimed  there  is  a 
loss  from  back-water.  The  nnmber  of  inventions  patented  would 
show  the  vast  amount  of  experiments  tried ;  and  still,  withall,  the 
paddle-wheel  remains  unchanged.  We  learn  more  from  a  failure 
than  a  success,  and  our  failures  have  taught  us  that  the  original 
paddle-wheel  is,  so  far,  the  best.  What  is  wanted  is  a  large  area  of 
paddle  to  avoid  the  slip,  but  with  this  plan  there  is  a  v^ery  large 
amount  of  friction,  and  it  is  not  very  practical  to  take  hold  of  a  laro-e 
amount  of  water.  In  1853  a  steamer  was  made  in  JSTew  York  with 
very  expensive  machinery,  the  plan  of  which  was  to  take  water  in  at 
the  bow  and  let  it  out  at  the  stern  ;  and  when  the  day  of  trial  came 
it  was  found  that  the  vessel  would  not  tighten  her  hawser,  though 
there  was  considerable  commotion  in  tlie  water,  so  of  course  it  was 
not  deemed  proper  to  loosen  the  hawser  to  try  it  any  further. 

The  Importance  of  the  Erie  Canal. 
The  Hon.  William  J.  McAlpine,  the  distinguished  engineer,  next 
addressed  the  meeting ;  he  said :  There  are  few  persons  who  appre- 
ciate the  extent  of  the  traffic  on  the  Erie  canal.  If  all  the  freight 
which  is  transported  from  the  west  and  carried  by  all  the  trunk  lines 
of  railroad  to  tide  water,  were  added  together  the  traffic  of  the  Erie 
canal  would  exceed  them  all  during  its  season  of  navigation.  We  can 
hardly  realize  the  immense  business  of  the  canals.  The  object  of 
bringing  this  subject  before  the  Polytechnic  Association  is  to  arouse 
such  public  attention  to  it  as  may  lead  to  extending  its  focilities,  and 
possibly  to  the  adoption  of  steam  on  the  canals.  During  the  active 
season  there  are  more  than  150  canal  boats  going  into  Albany  from  the 
west  every  day.  Most  of  these  boats  average  from  160  to  ITO  tons, 
while  some  of  the  railroads  do  not  average  more  than  fifty  tons.  The 
canal  brings  eight  to  nine  times  as  much  freight  as  all  the  trunk  lines 
together.  Railroad  trains  make  a  great  noise  and  bustle,  like  some 
people  in  the  world,  while  the  slow  and  silent  canal  boat  excites 
scarcely  any  notice.  Xo  railroads,  except  coal  roads,  have  been  made 
with  reference  to  economical  transportation.  Local  interests  have 
swerved  them  from  their  true  direction.  The  grade  out  of  Albany  is 
200  feet  to  the  mile.  There  are  no  railroads  located  with  reference 
to  economy  of  transportation.  And  in  reference  to  cheap  transporta- 
tion, it  is  a  rule  on  railroads  that  every  freight  train,  when  within 
half  an  hour  of  a  passenger  train,  shall  switch  off  on  a  side  track  and 
there  wait  for  it,  hence  the  cost  is  twice  as  much  as  it  ought  to  be,  as 
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a  train  standing  still  costs  the  company  as  niucli  as  if  it  was  run- 
ning. 

From  a  calculation  he  had  made,  he  found  that  twice  the  time  is 
lost  on  the  New  York  Central,  on  the  entire  trip  of  a  train  than 
inig-ht  be.  Freight  trains  are  run,  in  theory,  twelve  miles  an  hour, 
but  in  practice,  from  fifteen  to  sixteen  miles ;  and  as  the  cost  of  run- 
ning a  train  is  in  proportion  to  its  speed,  so  if  we  should  run  our 
freight  trains  at  six  miles  an  hour,  we  should  certainly  reduc*  the 
cost  one-half.  The  wear  upon  the  railway  track  is  from  one  to  two 
.  thousand  dollars  per  mile  per  year ;  that  is,  the  hammering  of  the  car 
wheels  on  the  track  wears  it  out.  Now  this  injury  done  to  the  track 
depends  upon  the  speed ;  so  if  the  rate  of  running  is  reduced  one- 
half,  the  number  of  blows  struck  upon  the  track  will  be  but  one-half. 
Again,  action  and  reaction  are  alike ;  blows  are  also  struck  back  at 
the  wheels,  which  are  injurious ;  and  knowing  this,  we  build  our  cars 
very  strong,  and  therefore  carry  three  times  as  much  weight  as  we 
should.  These  facts  are  becoming  so  evident  there  is  no  doubt 
but  in  a  short  time  railroads  will  be  constructed  to  carry  our  goods  at 
a  much  less  cost  than  now. 

Improved  "Wheel  foe  Kailwats. 

Mr.  John  Eaddin,  of  Lynn,  Mass.,  exhibited  models  of  his  elastic 
and  adjustable  carriage  and  car  wheel.  He  also  exhibited  a  model  of 
a  locomotive  wheel  on  this  plan.  The  novelty  consists  in  inserting 
hard  rubber  in  portions  of  the  wheel,  between  the  journal  and  the 
rim,  in  such  a  manner  that  it  will  receive  the  concussions,  yet  will 
.not  be  driven  from  its  position. 

The  plan  was  subjected  to  considerable  criticism.  Several  speakers 
thought  a  durable  wheel  could  not  be  made  in  this  manner.  It  was, 
hewever,  deemed  best  to  await  the  verdict  of  numerous  engineers 
who,  it  was  said,  would  subject  the  wheel  to  requisite  tests. 

Adjourned. 


December  24th,  1868. 

Professor  S.  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emery,  Secretary, 
New  Yentilatok. 
Mr.  N.  Parrish,  of  Kalamazoo,  Michigan,  exhibited  a  model  of  his 
ventilator  for  heating  and  cooling  buildings.     It  is  called  the  Pendu- 
lum F-an  Yentilator.     The  air  is  admitted  at  the  bottom  and  passed 
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through  valves  into  the  fan,  and  throngh  a  box  is  carried  to  the 
furnace.  Mr.  Parrish  said  he  was  twenty-one  years  and  two  months 
in  getting  his  patent !  The  ventilator  was  intended  to  be  run  with 
springs  or  weights,  and  one  winding  could  easily  be  made  to  run  thirty- 
six  hours.  The  pendulum  as  its  name  indicates,  vibrates,  and  the  fan 
at  the  end  of  the  rod  causes  the  required  commotion  in  the  air.  The 
width  of  the  fan  for  ordinary  use  will  be  five  feet  long  and  three  feet 
wude,  which  will  heat  a  room  at  one-third  less  cost  than  any  other  plan. 

Mr.  C.  E,  Emery  did  not  see  why  this  apparatus  should  take  less 
fuel  to  heat  a  room  than  any  other  contrivance.  The  fan  being  five 
feet  long,  from  his  calculation  it  would  take  ten  strokes  a  minute  to 
supply  sufficient  fresh  air  for  fifty  people. 

Mr.  John  Johnson  remarked  that  twenty-five  cubic  feet  of  air  per 
individual  per  minute,  and  the  lowest  estimate  is  thirteen  feet  per 
minute.  This  is  the  amount  supplied  to  the  House  of  Representatives, 
in  Washington.  It  is  laid  down  as  essentially  necessary  to  have  from 
fifteen  to  twenty  feet  per  minute  for  all  public  buildings.  The 
English  Houses  of  Parliament  and  our  Congressional  Halls  have 
appliances  for  doing  this. 

Electeicity. 
Dr.  Yanderweyde  performed  some  experiments  with  an  electrical 
machine,  and  said :  We  have  thus  far  considered  air  an  isolating  sub- 
stance which  prevents  electricity  from  passing  off  from  bodies. 
Electricit}^  will  not  pass  the  distance  of  a  quarter  of  an  inch  in  a 
vacuum.  This  shows  that  there  is  no  such  thing  as  the  electric  fluid. 
A  glass  tube  being  exhausted  of  air  by  an  air  pump,  and  then  filled 
with  oxygen  gas ;  the  tube  then  being  made  red  hot,  shows  that 
there  is  no  such  thing  as  caloric  fluid,  as  the  old  books  state ;  and  is 
only  a  mode  of  atomic  motion,  as  motion  can  be  transferred  into 
heat.  Electricity  is  now  known  to  be  a  state  of  matter.  (Dr.  Y. 
exhibited  a  frictional  electrical  machine,  the  frictional  plate  being 
made  of  vulcanized  India  rubber.)  The  metal,  he  said,  does  not 
contain  the  charge,  but  it  is  on  the  surface  of  the  glass,  and  not  on 
the  metal.  The  air  touching  the  aclass  is  also  charo-ed,  more  in  sum- 
mer  than  in  winter.  It  has  been  proved  that  the  air  contains  ten 
times  more  electricity  in  winter  than  in  summer ;  and  where  there  is 
no  air  there  is  no  electricity.  To  prove  that  electricity  does  not  pass 
through  a  vacuum,  he  connected  M'ith  the  electrical  macliine  a  glass 
tube  filled  with  air,  the  points  of  tlie  platinum  wires  being  about 
three-fourths  of  an  inch  apart,  and  brilliant  flashes  of  elcQtric  light 
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were  seen.  He  next  used  a  glass  tube  of  the  same  size,  but  exhausted 
of  air,  when  no  electric  liglit  could  be  observed.  The  doctor,  how- 
ever, remarked  that  he  could  see  a  faint  spark  passing  from  the 
points,  which  he  attributed  to  the  glass  tube  not  being  thoroughly 
exhausted  of  air.  In  1863,  a  dark  spot  was  observed  on  the  sun;  this 
large  dark  mass  must  have  moved  over  a  space  of  some  twenty  thou- 
sand miles.  At  the  instant  when  the  darkness  reached  the  earth,  the 
magnetic  needle  in  the  observatories  were  disturbed,  showing  that 
when  the  shadow  reached  our  planet,  there  was  a  "  sunquake  "  which 
.  affected  the  needle.  In  making  some  experiments  with  the  barometer 
he  observed  that  by  tilting  it  to  one  side  so  as  to  cause  the  mercury 
to  run  up  and  down  the  tube,  flashes  of  light  could  be  seen  in  the 
dark,  caused  by  the  friction  of  the  mercury  on  the  glass.  There  is  also 
a  vapor  of  mercury  coming  from  the  mercury,  even  in  the  open  air. 

The  latest  theory  in  regard  to  the  magnetic  needle  is,  that  the  cur- 
rents from  east  to  west  are  caused  by  the  alternate  heating  of  the 
earth  by  the  sun  during  the  day,  and  cooling  again  at  night,  and  in 
that  way  influences  the  currents. 

Dr.  D.  D.  Parmelee  said  that,  in  order  to  get  the  electric  light,  it 
is  necessary  that  a  break  in  the  current  be  made.  He  could  not  con- 
ceive how  this  could  be  made  in  the  barometer.  Is  not  the  light  seen 
in  the  tube  the  result  of  phosphorescence  ?  A  Leyden  jar  in  contact 
witli  a  receiver  will  not  give  off  sparks,  if  they  are  not  some  distance 
apart  from  each  other.  He  could  not  understand  how  Dr.  Y.  inferred 
this  to  be  electricity. 

Dr.  Yanderweyde  replied  that,  when  the  mercury  leaves  the  glass 
at  the  top  of  the  barometer  tube,  it  generates  electricity,  and  the 
luminosity  is  due  to  the  spark  passing  through  the  mercurial  vapor. 
Phosphorescence  and  electricity  are  the  same.  The  animals  of  the 
ocean  that  produce  phosphorescence  have  some  electrical  apparatus 
that  enables  them  to  produce  sparks.  Many  cases  of  phosphorescence 
are  entirely  due  to  electricity.  Some  twenty  years  ago  he  made 
experiments  on  the  pliosphorescence  of  sea  water  in  Holland.  The 
sea  water  runs  in  tlie  canals  of  the  city.  He  found  that  the  water, 
when  placed  in  a  glass  vessel,  after  resting  a  while,  collected  some- 
thing on  the  top  about  half  an  inch  thick,  wliicli  he  found  to  be 
monads,  that  gave  a  light  when  suddenly  disturbed.  There  was  no 
di)ubt  but  that  the  animalcules  were  the  cause  of  the  disturbance.  He 
placed  some  slimy  matter  under  the  microscope,  and  found  it  filled 
with  animalcules.     Phosphorescence  is  of  electric  origin. 
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Dr.  Feuclitwanger  remarked  that  there  was  no  difference  between 
two  pieces  of  sugar  producing  phosphorescence  and  two  oyster  shells 
after  exposure  to  a  beam  of  the  sunlight. 

Dr.  L.  Bradley  said  that  near  his  house  was  an  old  decayed  tree, 
which  he  cut  down  and  laid  in  the  open  air  ;  the  weather  was  cloudy 
for  four  days  after,  when  a  fine  sunny  afternoon  followed,  and  after  dark 
that  day  all  the  wood  seemed  to  be  on  fire.  So,  it  seems,  it  requires 
the  sun's  rays  to  produce  this  effect,  as  the  phosphorescence  was  not 
seen  until  the  sun  shone.  The  glow-worms  will  not  shine  unless  they 
have  been  exposed  to  the  sun's  beams  for  some  time. 

Dr.  Adolph  Ott  read  the  following  paper : 

On  the  Inflammability  of  Petroleum  and  Schist  Oils. 
By  Dr.  Robert  Peltzer. 

(Translated  from  Dingler's  Polytechnic  Journal,  Vol.  189,  page  61,  by  Dr.'AdoJpli  Ott.) 

I  have  lately  made  experiments  on  the  inflammability  of  different 
products  of  distillation  which  were  derived  from  Pennsylvania 
petroleum  and  bituminous  schists  from  Autun,  Dept.  Saone  and 
Loire  in  France.  The  same  were  conducted  in  the  refinery  of  Messrs. 
Cogniet,  Marechal  &  Co.,  and  made  by  the  special  request  of  M. 
Cogniet.     The  following  are  the  results  of  these  experiments: 


Petroleum. 

Schist  Oil. 

Inflammability. 

Inflammability. 

Density. 

Takes  fire  at— 

Density. 

Takes  fire  at— 

0.643 

—  5.8°  F. 

0.769 

+  10.4°  F. 

0.68G 

—  5.8 

0.791 

66.2 

0.700 

—  S.2 

0.805 

95. 

0.740 

+59.0 

0.814 

118.4 

0.748 

+00.8 

0.823 

140. 

0.750 

+63.6 

0.841 

176. 

0.7G0 

95. 

0.851 

186.8 

0.775 

113. 

0.880 

208  4 

0.783 

122. 

Portion    solidifying 

0.792 

167. 

at  59°  F. 

206.6 

0.805 

194. 

Crude  Schist  Oil  of 

0.823 

230. 

8.882 

82.4 

0.831 

203. 

0.848 

158. 

0.850 

136. 

Crude  petroleum  of 

0.802 

59. 

Heavy  oils  from  the 

dlstillatiou  of  kero- 

sene. 

343.4 

Paraffine  of  melting 

point  129.2°  F. 

429.8 

904  TEAi\SACTIO?rS   OF  THE  AMERICAN  INSTITUTE. 

The  oils  were  lieated  in  a  small  capsule  over  a  water  or  paraffine 
bath,  a  thermometer  being  inserted  in  the  oil,  and  a  thin  burning 
wick  being  held  over  the  same. 

The  petroleum  oils  which  were  experimented  upon,  were  very 
differently  obtained,  a  part  of  them  were  gathered  directly  from  the 
cooling  worms  in  relineries,  others  were  obtained  by  fractional  dis- 
tillation in  small  retorts,  and  still  others  by  evaporatio  n  of  speeili- 
cally  light  mixtures. 

The  two  first  samples  of  the  density  of  0.643  and  0.686  already 
took  fire  at  5.8  degrees  Fahrenheit,  henceforth  the  inflammability 
diminishes  till  the  density  of  0.822  is  reached.  From  this  point  we 
again  see  it  increase.  This  remarkable  fact  is  easily  explained,  when 
we  consider  that  the  high  temperature  which  is  necessary  to  distil 
the  oils  of  0.822,  is  suflicient  to  produce  a  partial  decomposition  of 
the  higher  boiling  oils  in  the  retort. 

This  admission  is  sufliciently  confirmed  by  the  experiment.  "When 
the  distilled  oils  had  reached  the  density  of  0.822,  the  fan  under  the 
retort  was  drawn  out.  In  producing  a  light  oil  of  0.800,  distillers 
generally  gather  only  the  portions  which  come  up  to  this  point ;  the 
first  fractions  which  are  used  with  the  illuminating  oil  possess  a 
specific  weight  of  0.750  ;  the  mixture  does  not  then  take  fire  below 
96.7  degrees  Fahrenheit.  The  remainder  in  the  retort  may  be 
heated  to  343.4  degrees  Fahrenheit  before  it  is  inflamed  by  a  burning 
wick.  When,  however,  after  the  distillate  had  reached  the  specific 
gravity  of  0.822,  the  heat  was  increased,  as  it  is  done  for  the  produc- 
tion of  lubricating  oils ;  the  inflammability  was  also  increased,  as  is 
seen  from  the  foregoing  table. 

Refijied  parafiine  of  a  melting  point  of  129.2  degrees  Fahrenheit 
could  be  heated  to  429.8  degrees  Fahrenheit ;  it  then  took  fire,  but 
without  a  prior  decomposition  being  noticed,  which  obviously  had 
taken  place  in  the  distillation  of  the  heavy  oils  and  crude  oil  contain- 
ing paraffine  masses. 

The  schist  oil  samples  were  obtained  from  a  distillation  on  a  small 
scale.  The  same  was  carried  out  in  a  cast-iron  retort  of  two  and  one-half 
gallons  capacity  on  naked  fire.  The  oils  were  purified  and  from  Autun. 
It  is  striking  that  the  latter  arc  a  great  deal  more  inflammable  than  the 
petroleum  oils  of  the  same  density,  Pruf.  Maroc,  of  Stuttgardt,  also 
indicates  the  inflammability  of  a  schist  oil,  which  he  does  not  desig- 
nate further  than  as  being  at  63.5  degrees  Fahrenheit, 

It  is  highly  probable  that  a  similar  decomposition  goes  on  in  the 
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distillation  of  schist  oils  at  an  elevated  temperature,  only  in  a  less 
striking  manner  than  is  the  case  with  petroleum.  Unhappily, 
my  choice  was  very  limited,  and  I  was  specially  in  want  of  the 
distillates  from  the  crude  heavy  oils  for  the  production  of  lubrica- 
tors, otherwise  the  decomposition  of  the  schist  oils  could  have  been 
more  precisely  determined. 

Ujjon  this  decomposition  a  j>rocess  could  Jje  founded  for  changing 
the  heavy  petroleum  oils  hy  a  high  heat  {at  least  partially)  into  illu- 
minating oils,  as  Mr.  JBreitenlohner,  of  Chlumetz,  Bohemia,  has 
already  done  with  heavy  peat  oils.* 

This  principle  has  already  found  application  in  the  refinery  of 
Messrs.  Cogniet,  Marechal  &  Co.,  as  yet,  however,  on  a  very  limited 
scale. 

From  the  foregoing  table  we  notice  a  diminution  of  the  inflamma- 
bility with  the  increase  of  density,  in  case  no  decomposition  has  yet 
taken  place  by  too  elevated  a  temperature ;  but  even  an  approximate 
relation  between  these  two  points  is,  however,  not  perceivable.  If 
the  greater  or  less  inclination  of  the  oils  to  inflame  was  simply 
dependent  upon  the  boiling  points  of  the  single  fractions,  which  would 
represent  more  or  less  constant  mixtures  of  hydro-carbons  of  the 
series  '  C'^"  H~"  X  2,  as  isolated  by  Cahours,  Pelousef  and  Schor- 
lemnier  :j:  then  a  fixed  relation  between  the  inflammal)ility  and 
density  would  be  the  necessary  consequence  ;  this  relation  is,  how- 
ever, very  probably  concealed  by  a  diflerent  degree  of  absorption  by 
the  various  "  fractions "  of  the  highly  inflammable  gases,  which  are 
met  with  in  the  oils. 

A  fraction  which  holds  a  certain  quantity  of  gas,  possesses  also  a 
corresponding  inclination  to  inflame. 

For  making  the  crude  petroleum  applicable  and  perfectly  safe  for 
tlie  heating  of  steam-boilers,  it  would  be  necessary  to  separate  all  the 
oils  until  the  density  of  0.783  is  reached,  and  then  to  free  it  from  the 
absorbed  gases.  Though  oils  may  yet  be  present,  which  are  inflam- 
mable from  1.22  to  1.67  degrees  F.,  their  percentage  is  so  small  that 
the  fluid  will  bear  a  heat  of  176  to  212  degrees  F.,  without  there  being 
any  danger  of  explosion.  The  oil  below  the  density  of  0.783  could  be 
sold  partly  as  kerosene,  partly  as  essence  for  the  so-called  magic  lamp. 

After  some  discussion  on  the  paper  of  Dr.  Ott,  the  association 
adjom-ned. 

*  Polytechnic  Journal  of  Dingier,  CLXVII,  page  378. 

+  Pelouse,  Comptes  Reiides,  Vol.  LVI.,  page  505 ;  Vol.  LVII.,  page  62. 

X  Schorlemmer,  Chemical  News,  1863,  page  157. 
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December  31st,  1868. 

Professor  S.  D.  Tillman  in  the  chair.    Mr.  C.  E.  Emery,  Secretary. 
IsOMETEICAL  DkAWING. 

Mr.  Joliii  Johnson  spoke  of  the  utility  of  isometrical  drawing, 
Tliere  is  no  part  of  machinery,  he  said,  but  can  be  represented  by  it. 
All  that  is  required  is  a  T  square  and  an  equilateral  triangle.  Paral- 
lel lines  are  drawn,  and  the  T  square,  held  in  different  positions,  forms 
the  required  angles-.  The  whole  system  of  isometrical  drawing 
requires  but  the  two  instruments  mentioned. 

Mr.  Dudley  Blanchard  remarked  that  the  onl}^  difference  between 
isometrical  and  the  perspective  drawing  is  that,  in  the  former,  every- 
thing is  supposed  to  be  opposite  the  eye,  each  portion  of  the  drawing, 
while,  in  the  latter,  distant  objects  are  of  diminished  size,  which  is 
accomplished  by  means  of  lines  converging  to  one  point. 

Electric  Induction, 
Prof.  Yanderweyde  delivered  a  very  interesting  address  on  elec- 
tric induction.  Induction  means  that  a  body  is  induced  to  become 
magnetic  or  electric  from  its  own  nature,  without  any  magnetism  or 
electricity  being  communicated  to  it.  In  speaking  of  the  induction 
of  galvanic  currents,  the  lecturer  said  the  induction  only  takes  place 
at  the  moment  that  the  current  commences.  It  then  develops  another 
instantaneous  in  an  opposite  direction.  "When  the  current  stops? 
another  instantaneous  current  is  induced  in  the  same  direction.  On 
this  principle  coils  have  been  constructed,  consisting  of  an  inside  wire, 
which  makes  the  current  of  the  battery,  and  an  outside  wire,  having 
no  connection  with  the  battery,  but  in  which  the  instantaneous  cur- 
rents are  induced.  These  instantaneous  currents  may  be,  in  large 
machines,  so  strong  that  the  spark  of  the  charge  has  a  length  of  ten 
to  sixty  inclies.  The  professor  here  exliibited  several  small  machines 
of  this  kind,  and  next  explained  the  action  of  the  condenser  connected 
with  those  machines.  They  have  a  so-called  contact-breaker,  in  order 
to  interrupt  the  current  of  the  battery  many  times  in  a  single  second, 
inducing  as  many  secondary  currents  as  this  contact-breaker  makes. 
This  contact-breaker  will  soon  become  destroyed  by  the  electric  spark, 
therefore  an  arrangement  has  been  invented  to  prevent  this  to  a  great 
extent,  which  consists  of  an  imitation  of  the  Ley  den  jar  on  a  very 
extensive  scale,  however,  condensed,  in  the  space  it  occupies.     This 
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arrangement  is  called  a  condenser.  It  consists  of  a  great  number  of 
sheets  of  tinfoil,  separated  by  oiled  silk.  Alternated  layers  of  tinfoil 
are  connected  with  the  opposite  and  negative  poles,  so  that  the  moment 
the  current  is  interrupted  the  electric  charge  of  the  battery  will  flow 
on  this  condenser.  This  gives  the  additional  advantage  of  uniting 
this  charge  with  the  original  current,  as  the  contact  is  re-established. 
The  shortening  of  the  spark  causes  the  vibration  to  be  more  certain,  by 
which  the  induced  secondary  current  becomes  much  stronger.  This 
condenser  secures  a  trifling  advantage.  Its  construction  was  here 
practically  illustrated  by  taking  a  condenser  of  a  Tluhmkorf  coil-bar. 
Dr.  J.  F.  Boynton,  at  this  point,  asked  permission  to  exhibit  an 
apparatus  which  illustrated  the  subject  treated  by  Prof.  Vander- 
weyde.  It  consisted  of  a  Geissler  tube  and  a  bar  of  vulcanized  rubber 
rotating  over  it.  The  bar  was  made  electric  by  ft'iction,  and  its  simply 
passing  over  the  tube  caused  it  to  become  luminous  by  temporary 
induction. 

Elevated  Railway  and  Pneumatic   Dispatch  Combined. 

The  remarks  made  at  a  previous  meeting  are  here  reported.  Gen. 
E.  M.  Barnum  explained  in  full  by  diagrams  on  the  black  board  his 
plan  for  conveying  passengers  and  packages  and  spoke  substantially 
as  follows  : 

In  this  age  of  inventive  genius  and  progressive  civilization,  we 
cannot  lono-  abide  bv  old  and  slow  svstems.  As  the  stacje  coach  has 
given  place  to  the  locomotive  and  the  post  boy  has  fled  upon  the 
advent  of  the  electric  telegraph,  so  a  conviction  of  the  impossibility 
of  our  city  travel  being  much  longer  accommodated  upon  surface 
roads  is  gradually  forcing  itself  upon  the  minds  of  the  public. 

Various  plans  for  the  relief  of  Broadway  by  subterranean  roads  have 
been  submitted,  chief  among  which  are  the  "  Central  Underground 
Pailway,"  chartered  at  the  last  session  of  the  State  Legislature,  and 
the  "  Arcade  Railway,"  which,  though  defeated  at  that  time,  will  be 
again  brought  forward  at  the  present  session.  Pending  the  practical 
realization  of  the  underground  ideas,  let  us  see  what  plans  are 
maturing  for  other  modes  of  transit,  and  to  what  extent  we  can  avail 
ourselves  of  other  sources  and  conditions  of  motion. 

A  ready  and  sure  way  of  relieving  Broadway,'  and  accommodating 
the  far  up  town  and  Westchester  county  residents,  would  be  to  make 
some  other  avenues  of  travel  and  traflic  capable  of  drawing  off"  a  large 
share  of  through  transit  from  that  great  thoroughfare.     The  form  of 
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Manhattan  island,  with  Central  Park  occupying  a  large  space  midway 
of  the  North  and  East  rivers,  renders  it  practicable  that  most  of  the 
up  and  down  town  travel  could  conveniently  be  made  along  the 
margin  of  the  city.  Tlie  first  obvious  suggestion  presenting  itself  in 
reference  to  any  new  plan,  is  that  the  details  shall  be  such  as  to 
appear  practical  in  operation,  not  too  expensive  in  construction,  and 
offering  a  sure  inducement  for  the  investment  of  capital.  The  diffi- 
culty is  acknowledged,  the  public  seek  a  remedy. 

The  accompanying  illustrations  present  several  views  of  a  system 
for  constructing  an  elevated  railway  and  pneumatic  despatch  com- 
bined, as  proposed  by  me,  for  operation  along  the  margin  of  the  city, 
in  a  continuous  circuit  from  Harlem  to  the  Battery,  and  thence  to 
Manhattan ville,  with  one  or  more  crosstown  lines,  passing  near  all 
the  railway  depots,  steamer  landings,  markets  and  ferries  along  the 
route.  I  have  here  shown  an  elevation  of  the  road  in  front  of  ware- 
houses or  stores  and  over  a  cross-street,  a  car  upon  the  track,  and  an 
entrance  to  one  of  the  stations,  which  are  provided  in  the  second 
story  of  adjacent  buildings,  at  convenient  and  frequent  intervals 
along  the  line.  I  hfive  also  drawn  the  plan  of  bracing  and  strength" 
ening  the  superstructure,  the  roof  of  a  car,  and  the  balcony  floor  in 
front  of  the  station  ;  the  introduction  of  the  pneumatic  tube,  made 
of  light  wrought-iron  about  twenty  inches  in  diameter,  and  placed 
within  the  rails,  girt,  at  every  six  or  eight  feet  with  an  iron  rib  or 
saddle,  having  strong  arras  connecting  to  and  supporting  the  rails  at 
the  same  intervals,  renders  their  alignment  almost  perfect.  This 
tube  is  made  with  flanges  at  the  top  and  bottom,  and  further  pro- 
vided with  light  longitudinal  ribs  of  T  or  L  iron,  giving  great  sup- 
porting strength,  and  with  diagonal  bracing,  rendering  the  whole 
structure  a  stiff"  net-work,  from  which  it  will  be  impossible  for  cars 
to  be  thrown  by  accident. 

In  another  figure  is  shown  a  cross  section  of  the  road  and  car  at  a 
station,  and  a  temporary  frame  for  supporting  telegraph  wires,  if  any 
are  encountered  on  the  route. 

Advantages  of  the  Plan. 
The  following  advantages  are  claimed  for  the  plan  : 
1.  The  corrugated'  wrought-iron  columns  combine  great  strength 
with  simplicity  and  symmetry  in  construction,  and  will  occupy  no 
more  space  than  is  now  taken  by  a\vning-posts,  lamp-posts  and  tele- 
graph poles.     And  with  the  elevated  railway  built,  all  those  encum- 
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brances  may  be  removed  from  the  sidewalk  and  a  better  support  for 
each  attachment  supplied. 

2.  These  columns  are  so  j^lanted  in  iron  bed-plates,  or  sills,  that, 
by  means  of  keys  at  the  base  of  each,  they  can  at  any  time  be  adjusted 
to  a  true  perpenciicular,  rendering  alignment  and  steadiness  of  the 
road  perfectly  practicable.  Each  sill  is  about  two  by  ten  feet  on  its 
base,  and  placed  transversely  to  the  line  of  the  road  upon  compact 
earth,  concrete,  or  rubble  work.  Foundations  thus  constructed  will 
enable  the  sills  to  be  laid  without  encroaching  upon  vaults  or  sewers, 
and  leave  the  gas  and  water  pipes  each  in  the  undisturbed  possession 
of  its  own  locality. 

3.  Upon  each  iron  cross-head  fitted  to  the  top  of  column,  and  held 
securely  in  its  place  by  substantial  yet  ornamental  brackets,  is  placed 
a  cross-tie  of  wood,  with  intervening  pads  of  India  rubber,  which 
will  serve  both  to  deaden  the  noise  and  to  prevent  crystallization  and 
wear  of  iron  from  constant  vibrations  that  would  be  communicated 
from  the  rapid  movement  of  cars.  By  a  simple  form  of  rail-chair, 
coml^ined  with  straps,  bolts  and  nuts,  the  entire  cross-head  and  tlie 
rails  at  each  column  are  firmly  clamped  with  the  use  of  only  four 
bolts  and  nuts,  thus  rendering  the  insertion  of  new  ties,  new  pads,  or 
new  cross-heads  an  easy  work. 

4.  The  rails  used  on  the  road  will  have  a  depth  of  twelve  or  four- 
teen inches,  admitting  the  use  of  car  wheels  with  a  flange  of  several 
inches  in  width,  and  will  be  distinguished  for  extreme  lightness,  with 
ample  strength  to  effectually  sustain  the  weight  of  loaded  cars,  the 
net-work  of  lateral  and  diagonal  bracing  between  the  rails  and  tube 
obviating,  in  a  great  measure,  all  vibrations  which  otherwise  would 
occur. 

5.  The  construction  of  this  railway  will  admit  of  the  introduction 
of  lighter  cars  than  on  any  other  roads  ;  they  will  be  without  platforms, 
with  entrance  at  the  side,  and  of  sufficient  length  to  seat  thirty-five  or 
forty  passengers ;  there  being  no  possibility  of  a  collision  with  vehi- 
cles in  the  street,  their  bodies  may  be  made  more  elegant  than  the 
present  style  of  street  cars,  and,  as  neither  mud  nor  bruising  will 
reach  them,  they  may  be  preserved  externally  as  well  as  a  private 
carriage.  Yentilation  can  be  provided  at  bottom  and  top,  through 
the  ends  and  underneath  the  seats ;  and  the  windows  so  arranged 
that  no  careless  passenger  can  spit  or  drop  aught  on  persons  below. 

6.  Access  to  these  cars  being  obtained  only  by  stairs  leading  to 
station  rooms  in  the  second  story  of  buildings  along  the  line,  the  col- 
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lection  of  all  fares  wili  be  performed  at  the  entrance  of  stations.  As 
no  person  can,  therefore,  ride  without  prepayment,  so  facilities  are 
also  given  for  excluding  all  drunken  or  lewd  fellows  and  preventing  the 
introduction  of  objectionable  baskets  and  baggage.  Car  thieves  and 
pickpockets  will  rarely  operate  here,  but. through  the  stations,  and 
under  the  surveillance  of  a  station  keeper  or  a  policeman.  These 
stairways  will  always  be  within  a  building,  not  exposed  to  rain  or 
enow,  direct  from  the  sidewalk,  and  easy  of  access  to  all.  Ladies, 
children,  and  aged  people  will  have  equal  facilities  for  getting  into 
cars,  as  there  can  be  no  jumping  on  or  off  from  the  street,  or  while  in 
motion. 

7.  A  great  desideratum  for  city  passenger  travel  is  uniform  as  well 
as  higher  rate  of  speed.  On  the  elevated  railway,  by  reason  of  regular 
stoppages  at  stations  and  the  impossibility  of  collisions,  cars  may  be 
run  at  a  much  higher  average  and  more  uniform  rate  than  upon  any 
surface  road.  Up  town  and  down  town  cars  being  on  independent 
tracks,  at  opposite  sides  of  the  same  or  in  different  streets,  no 
delay  on  one  can  arise  from  temporary  stoppage  on  the  other.  Nei- 
ther public  processions  nor  military  parades,  blockaded  streets  nor 
steam  iire  engines,  will  hinder  a  free  transit  for  one  moment.  A  fall 
of  three  feet  of  snow  in  a  single  night,  or  an  accumulation  of  mud  a 
foot  deep,  wnll  make  no  interruption  to  the  frequency  or  regularity  of 
^  the  cars. 

It  is  not  so  much  my  purpose  to  investigate  the  details  of  this  plan 
as  to  direct  public  attention  to  it  as  one  of  the  proposed  systems  for 
city  travel  and  parcel  dispatch  wdiicli  is  feasible  and  practicable, 
requiring  a  minimum  amount  of  outlay,  and  entailing  little  pre- 
liminary expense  in  encroaching  on  private  property  or  interfering 
with  vested  rights.  The  heavy  expenses  attending  acquirement  of 
property  and  rights  of  way  in  the  underground  plans  are  here  gre^itly 
reduced,  if  not  entirely  avoided.  The  construction  will  not  involve 
the  demolition  of  a  single  building,  the  blockade  of  a  single  street  cross- 
ing, nor  an  excavation  larger  than  for  the  laying  of  a  section  of  gas  pipe. 
It  must  be  borne  in  mind  that  however  bad  and  faulty  a  line  of  sur- 
face railway  might  be  an  elevated  v,*ay  over  the  same  route  could  be 
made  with  the  smoothest  possible  running  surface,  and  with  easier 
gradients.  Both  the  dangers  and  the  delays  attending  the  system  of 
surface  roads  are  lessened  in  a  large  degree.  The  encumbrances  of 
mud  or  snow  upon  the  track,  the  presence  of  a  crowd  of  citizens  or 
swarm  of  children,  long  lines  of  civic  or  funeral  processions,  excava- 


Procbedings  of  the  P olttechnic  Association.       911 

tions  for  sewers  and  gas  pipes,  and  the  frequent  repairing  of  streets 
are  entirely  absent.  Signals  and  signal  men  at  any  angle  of  the  road 
will  be  obsolete  ;  street  corners  or  feiTy  landings  may  be  chocked 
■with  a  hundred  carriages,  pedestrians  may  be  endangered  by  the  rush 
of  a  score  of  iire  engines,  the  elevated  cars  with  all  their  passengers 
will  still  pursue  the  even  tenor  of  their  way. 

The  Pneumatic  Tube. 
It  is  claimed  that  the  combination  of  the  pneumatic  tube  with  the 
elevated  railway  renders  this  structure,  both  for  city  travel  and  for 
mail  and  parcel  dispatch,  a  most  compact,  complete  and  admirable 
system.  On  whatever  route  the  establishment  of  a  line  of  cars  for 
transportation  of  persons  is  required,  there  exists  an  equal  demand 
for  a  rapid  and  regular  traffic  in  mails,  express,  market,  package, 
parcel  and  other  light  matter.  The  pneumatic  way  has  not  yet  been 
introduced  in  America,  either  for  the  transmission  of  express  or  mail 
matter.  But  a  power  so  simple  and  practicable,  and  which  has  been 
reduced  to  a  perfect  success  in  Europe,  cannot  much  longer  remain 
untried  in  our  own  country.  By  this  application  of  an  invention  of 
Mr.  E,  P.  ISTeedham,  of  the  firm  of  Carhart  &  Needham,  of  this  city, 
I  have  taken  another  step  in  the  development  and  introduction  of 
atmospheric  pressure  as  a  motor. 

How  THE  Tube  is  Operated. 
With  the  railway  the  tube  serves  a  double  office,  viz. :  That  of  con- 
stituting a  foundation  for  the  truss-work  in  supporting  and  bracing 
the  rails,  and  that  of  operating  an  endless  current  of  air.  The  models 
operandi  of  dispatch  business  is  by  sending  through  the  tube  series 
of  piston  carriages  or  boxes,  laden  at  each  station  with  •  packages 
assorted  and  destined  for  other  stations.  The  diameter  of  the  piston 
carriages  being  less  than  that  of  the  tube,  and  their  support  being 
upon  two  wheels,  one  at  either  end,  they  are  driven  through  the  tube 
at  the  same  rate  of  speed  (less  slight  friction  and  leakage)  as  is 
imparted  by  stationary  engines  to  the  current  of  air.  This  pneu- 
matic dispatch  is  thus  adapted  for  the  rapid  transmission  of  mail  bags, 
merchants'  parcels,  city  papers,  loaded  market  basket,  books,  bundles, 
boxes,  crates  and  all  packages  which  can  be  placed  within  a  carriage 
eighteen  or  twenty  inches  in  diameter,  and  four  to  six  feet  in  length. 
All  carpet-bags,  valises,  and  bundles  which  may  be  daily  brought  to 
the  stations  by  thousands  of  passengers,  will  be  dispatched  through 
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the  tubes.  Even  a  puppy  or  a  poodle  may  be  ticketed  uuliarmed, 
and  as  speedily  as  a  satchel.  The  object  attained,  it  is  claimed,  is 
very  high  velocity  with  perfect  safety. 

Its  Practicability. 

The  great  practicability  of  the  pneumatic  dispatch  arises  from  that 
remarkable  property  of  the  atmosphere  named  elasticiti/,  and  from 
which  it  derives  the  power  of  exerting  pressure  in  every  direction 
and  in  all  variations  of  temperature,  altitude,  or  volume.  The  weight 
of  a  column  of  air  upon  each  square  inch  of  surface,  at  the  level  of  the 
sea,  is  nearly  fifteen  pounds.  Air  compressed  will,  by  virtue  of  its 
elastic  property,  exert  a  force  as  many  times  its  own  weight  as  the 
power  employed  to  compress  it,  and  will  always  expand  to  its  original 
volume.  This  property  in  air,  as  well  as  in  all  aeriform  bodies,  is 
essentially  different  from  liquids  and  solids,  the  latter  losing  by 
long  compression  a  portion  or  all  of  their  elasticity.  It  has  been 
found,  by  careful  experiment,  that  air  will  rush  into  a  vacant  space 
at  a  velocity  of  about  1,400  feet  per  second.  If  air  is  compressed 
into  half  its  volunie  the  pressure  in  the  vessel  or  tube  is  equal  to 
double  the  pressure  of  the  external  atmosphere,  and,  if  permitted  to 
rush  out,  it  will  do  so  with  a  velocifv^  equal  to  that  at  which,  under 
ordinary  pressure,  it  would  rush  into  a  vacuum,  viz. :  1,400  feet  per 
second,  diminished,  of  course,  bj  the  amount  of  friction  among  the 
particles  of  commingling  air.  There  is  nothing  new  in  the  principle 
of  obtaining  motion  by  means  of  a  partial  vacuum,  nor  is  there  any- 
thing incredible  in  the  assertion  that  letters  and  small  parcels  can  be 
transmitted  from  one  place  to  another  by  a  current  of  air  in  a  shorter 
time  than  by  any  other  means. 

The  Operations  of  the  Tube  ix  London. 

The  pneumatic  tube,  as  a  means  of  intercommunication,  was  first 
put  into  practical  operation  in  London  upon  a  small  scale  by  the 
Electric  and  International  Telegrai)h  Company  in  1860.  To  avoid 
inconvenience  of  repeating  long  messages,  written  papers,  received 
at  Cornhill,  in  the  stock  exchange,  and  other  subsidiar}^  stations, 
were  blown  through  tubes  to  the  central  station  in  Lothbury.  The 
company  was  so  highly  satisfied  with  the  working  of  the  tubes,  and 
found  so  much  convenience  from  their  use,  that  they  shortly  put 
down  others  to  moi'e  distant  stations.  The  apparatus  was  of  the 
simplest  kind,  consisting  of  an  exhausting  engine,  the  dispatch  tubes, 


Proceedings  of  the  P olytechnic  Association.       913 

'  less  than  nine  inches  in  diameter,  small  cylinder  carriages,  and  a  few 
mechanical  contrivances  for  opening  and  closing  the  necessary  valves. 
A  lad  received  all  the  dispatches  with  perfect  ease,  and  the  time  occu- 
pied in  transmission  was  but  a  few  seconds,  five  to  fifteen,  according 
to  distance.  The  letters  and  parcels  were  placed  in  the  small  cylinder 
carriages,  which  were  roughly  surrounded  by  felt,  requiring  no  nice 
fitting  or  adjustment.  All  this,  lite  Columbus'  egg,  appears  extremely 
simple,  now  that' it  is  efi'ected,  and  the  wonder  is  that  the  idea  never 
occurred  to  those  whose  brains  and  pockets  have  been  alike  ransacked 
to  provide  a  perfect  system  of  express  locomotion. 

Extension  OF  THE  Lines. 

The  practical  results  of  the  working  of  these  lines  induced  the 
formation  of  a  "  Pneumatic  Dispatch  Company,"  with  a  royal 
charter,  possessing  power  to  lay  down  tubes  at  any  point  within  the 
jurisdiction  of  the  Metropolitan  Board  of  Works  in  the  city  of  Lon- 
don. They  are  now  rapidly  constructing  lines  to  connect  the  ten 
district  post-offices  with  the  general  post-ofiice;  and  they  propose, 
also,  to  extend  lines  between  the  different  railway  termini, 'the  goods 
depots,  the  principal  London  markets,  and  other  importarlt  points. 
The  first  line  of  this  company  was  laid  from  Euston  squaire,  near  the 
Northwer^tern  Tailway  station,  to  the  post-office  in  -Evereholt  street,, 
about  a  half  mile.  These  tiibes  are  two  feet  nine  inches, 'by  two  feet 
six  inches  wide,  a  section  being  similar  to  a  railway  tr.nnel  in  minia- 
ture. A  speed  of  thirty -five  miles  an  hour,  practicsL  working,  was 
immediately  obtained,  with  an  atmospheric  pressure  <5f  only  four  to 
six  ounces  to  the  square  inch.  This  line  is  circuitous,  and  with, 
gradients  of  one  in  sixty,  one  in  forty-five,  and  ©ne  in  thirty-five. 

Opinion  oe  vAn  Experienced  Engineer. 

An  experi-enced  engineer  writes  thus  of  thisUine: 
I^ext  to  the  electric  telegraph,  this  is  the  most  beautiful  invention 
^of  the  age,  and  we  doubt  not  it  will  prove  one  of  the  most  usefuL 
We  say  this  with  the  most  perfect  confidence,  after  seeing  its  practical 
operation  at  the  Electric  and  International  Company's  office.  The 
Pneumatic  Dispatch  Company  propose  to  enlarge  operations  without 
delay,  and  their  plans  will  be  upon  a  scale  which  will  enable  them 
not  only  to  transmit  papers  and  packets,  but  to  deal  as  well  with, 
packets  of  considerable  bulk. 

[Inst.]  '58 
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1.  The  transmission- of  all  ratiii .  bags  between  the  post-office  and 
the  railway  stations,  and  the  several  district  stations. 

2.  The  conveyance  and  delivery  of  all  the  small  parcels  of  the  rail- 
way and  express  companies. 

3.  The  conveyance  and  delivery  of  all  ordinary  packages  from  the 
newspaper  offices,  stores  and  markets. . 

Nor  is  the  principle  of  pneumatic  transmission  applicable  to  public 
undertakings  alone  ;  it  is  equally  iTseful  'for  private  purposes,  as  by  a 
separate  system  of  branch  tubes  all'  great  commercial '  houses  on  or 
near  the  lines  can  instantaneously  transmit  their  dispatches-or  parcels 
in  separate  carriages  to  all  parts  of  the  city. 

Dksokiption  of  the  New  Tubes. 
Yet  greater  practical  results  have  been  manifested  by  the  opening 
of  the  Pneumatic  Dispatch  Company's  tube  on  a  larger  scale,  from 
the  company's  office  in  Holborn  street,  thence  southward  under  Seven 
Dials,  thence  in  a  curve  northw^esterly  under  Tottenham  Court  road, 
crossing  over  the  Metropolitan  raihvay  at  Euston  road,-  thence  north- 
easterly to  Euston  station,  a  distance  of  nearly  ttvo  miles.  This  line 
is  formed  of  a  continuous  cast-iron  tube  of  the  horse  shoe  section,  in 
nine  feet  lengths,  the  internal  dimensions  being  five  feet  six  inches 
horizontally,  by  five  feet  vertically.  Those  portions  of  the  tube  on 
short  curves  are  constructed  of  brick  work.  The  carriages,  or  trucks, 
are  about  ten  feet  in  length,  resemble  in  form  an  ordinary  open 
goods  wagon,  the  ends  being  raised  above  the  sides,  and  presenting 
an  outline  conforming  to  that  of  the  interior  of  the  tube.  The  edges 
of  these  trucks  are  bound  with  an  elastic  medium,  although  a  space 
is  left  between  the  truck  and  the  inner  face  of  the  tube ;  a  perfect  fit 
not' being  required  for  working  the  dispatch.  It  is  found  that  no 
inconvenience  arises  from  leakage,  while  in  the  case  of  a  close  fit  the 
results  of  friction  would  prove  prejudicial.  Each  truck  will  carry 
about  one  and  a  half  tons  of  mail  matter.  Trains  of  four  trucks  are 
run;  making  a  gross  load  of  noarly  ten  tons,  at  a  rate  of  thirty-five  to 
forty  miles  an  hour,  with  a  blowing  pressure  of  only  six  ounces  per 
square  inch.  In  ordinary  steady  working,  twenty-four  trains  of  about 
ten  tons  each  are  carried  through  each  four  hours.  The  machinery 
by  which  the  transit  of  this  weight  of  trucks  is  effected  consists  of 
two  engines  of  twenty -four  inch  cylinders',  twenty,  inch  stroke,  opera- 
ting a  ffrn ^twenty-two  feet  in  diameter.  Ordinarily  this  fan  works  at 
one  hundred  and  sixty  revolutions,  giving  a  pressure  equal  to  six 
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ounces  per  square  inch,  but  pressures  of  three  quarters  of  a  pound  are 
within  reach.  The  cost  of  working,  including  engine,  fuel,  attend- 
ance, and  all  establishment  charges,  is  found  to  be  less  than  one  penny 
per  ton  per  mile.  Many  persons  have  availed  themselves  of  the  nov- 
elty of  a  ride  through  these  tubes  in  total  darkness,  from  Euston  to 
Holborn  and  return.  The  time  usually  occupied  is  five  minutes.  A 
traveller  says : 

The  only  inconvenience  experienced  was  at  the  commencement  and 
termination  of  tlie  journey,  where  a  sensation  was  felt  in  the  ears 
very  similar  to  that  which  occurs  on  descending  in  a  diving  bell. 

What  is  Proposed  to  be  Done. 
Many  of  our  readers  will  remember  the  working  section  of  a 
pneumatic  railway  for  passengers  at  the  American  Institute  fair,  in 
October,  1867,  which  fully  demonstrated  the  simplicity  and  the 
applicability  of  this  power.  In  the  elevated  railway  and  pneumatic 
dispatch  combined,  Mr.  Barnum  only  proposes  at  first  to  apply  this 
principle  to  mail  and  parcel  transit  through  the  tubes,  operating  the 
passenger  cars  by  light  dummy  engines,  placed  in  the  rear  of  each, 
so  constructed  that  the  machinery  is  out  of  view,  there  being  neither 
toothed  gears,  bell,  or  whistle,  and  no  pufiing  noise  or  visible  escape 
of  the  exhaust-steam  ;  the  fuel  used  being  selected, with  a  view  of 
making  little  or  no  smoke.  These  cars  can  run  easily  around  a  curve 
of  thirty  feet  radius,  so  the  road  may  be  adapted  to  the  streets  on  tlie 
margin  of  our  city.  It  is  claimed  that  this  route  proposed  will  largely 
accommodate  passenger  transit  between  the  extreme  upper  and  lower 
ends  of  Manhattan  island ;  that  it  will  add  twofold  to  the  amount 
of  parcel  express  matter,  and  double  or  quadruple  travel  in  a  short 
period  of  time.  The  surftice  rails  can  be  left  for  heavy  goods  traffic, 
wliich  must  always  be  increasing  about  the  shipping,  the  markets, 
and  the  ferries.  N"©  man,  however  sanguine,  believes  that  an  under- 
ground or  tunnel  will  be  constructed  from  City  Hall  to  Central  Park 
in  less  than  five,  nor  from  the  battery  to  Harlem  in  less  than  ten  years. 
An  elevated  railway  could  be  built  on  both  sides  of  the  city  in  less 
than  two  years. 

The  Cost. 
The  London  tunnels,  indudrng  right  of  way,  stations,  and  equipments 
cost   over  $5,000,000  per  mile.     The  nature  of  the  dirt  and    the 
difliculties   there   encountered   are   altogether   different   from   those 
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in  New  York.  When  we  reflect  to  what  extent  our  streets  are 
obstructed  by  the  laying  of  a  gas  pipe,  the  repairing  of  a  sewer,  or 
the  excavation  of  a  large  cellar,  what  blockades  may  not  be  expected 
•during  the  time  of  opening  a  great  cut  of  dimensions  wide  and 
deep  enough  to  admit  laying  a  double  track  and  bed,  and  covering  it 
with  solid  masonry  laid  in  water-proof  cement.  That  an  elevated 
road  can  be  built  airy,  light,  and  yet  substantial,  would  seem  practicable. 
And  when  the  economical  features,  both  in  construction  and  operation, 
are  compared  with  an  underground  road,  they  will  doubtless  be  con- 
siderations that  will  commend  it  to  public  favor  on  the  borders  of  the 
city,  for  realizing  greater  safety,  economy,  and  expedition,  thstn  can 
be  obtained  by  any  other  locomotion.  By  the  introduction  of  vulcanized 
rubber  or  elastic  tire  uj)on  the  car  wheels,  the  working  of  the  system 
will  be  comparatively  noiseless,  and  better  adhesion  and  traction 
attained. 

The  Objections  Answered, 

'  ""It  will  be  urged  by  some  that  cars  moving  rapidly  on  the  elevated 
ways  will  frighten  horses.  When  railroads  tirst  began  to  invade  the 
rural  districts,  they  were  opposed  by  the  same  objection.  Farmers 
everywhere  met  the  surveyors  and  engineers,  exploring  for  locations, 
with  the  prohibitory  injunction,  "thus  far  and  no  farther  shall  you 
come,"  It  was  declared  that  it  would  be  impossible  to  drive  a  horse 
upon  a  public  highway  within  sight  of  a  screeching  lo^comotive  and 
its  train.  A  horse,  like  some  men,  will  scare  at  anything  new,  but 
botli  easily  become  use  to  it.  Midst  the  din  and  smoke  of  battle 
cavalry  horses  become  unterriiied  as  readily  as  their  riders.  Who 
has  seen  the  noble  steeds  attaclied  to  city  fire-engines  dashing  along 
the  streets,  and  not  had  a  greater  admiration  iov  good  horse  sense  ? 
Who  has  observed  spirited  spans  at  railway  depots,  as  trains  came 
thundering  in,  and  not  liad  tlie  thought  confirmed,  that  next  to  a  good 
woman  a  line  horse  is  the  most  admirable  gift  vouchsafed  by  God  to 
man  ? 

CONCLVSKW. 

In  this  plan  for  an  elevated  railway  and  pneumatic  dispatch,  special 
attention  has  been  given  also  to  minor  details.  As  along  each  thorough- 
fare lines  of  telegraph  poles  are  established,  a  neat  frame-work  is 
provided  at  intervals  over  the  cars,  to  wliich  all  wires  may  be  trans- 
ferred, without  changing  their  tension  or  interrupting  their  use,  when- 
ever it  becomes  necessary  to  remove   one    or    more   of  the    poles. 
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Adjustable  brackets  clamped  to  the  columns,  for  the  support  of  all 
awning  frames,  will  permit  each  store  occupant  on  tlie  route  to  attach 
his  awning  high  or  low,  inside  or  "outside  of  the  columns,  at  pleasure. 
The  street-lamps  can  be  attached  to  the  columns,  affording  a  surer 
protection  to  the  gas-pipes  and  lamps,  and  enabling  a  removal  of  the 
present  posts.  And  whenever  the  city  or  individuals  may  choose  to 
increase  the  number  of  lamps  the  supporting  columns  are  all  provided. 
Station  lamps  placed  over  the  balconies  will  amply  light  the  ingress 
and  egress  of  each  ear,  and  being  accompanied  by  a  movable  colored 
disc,  with  wires  leading  to  the  master's  place  within,  will 
enable  him  at  all  times  to  signal  each  car-driver  on  his  approach,  so 
that  no  delay  shall  occur  in  stopping  at  a  station  in  which  there  are 
no  persons  waiting.  Uniformity  of  velocity,  a  point  most  to  be  sought ' 
for  in  these  ways,  is  thus  greatly  enhanced.  The  minor  details  of  the 
pneumatic  dispatch,  yiz. :  Stopping,  starting,  working  automatic 
signals,  operating  side  branches,  employing  auxiliary  stationary 
engines  on  long  reaches,  &c.,  will  be  determined  by  the  special 
circumstances  of  each  case.  In  starting,  the  power  of  the  rotary 
pump  or  fan  is  comnmnicated  so  gently  through  the  elastic  medium 
(the  air  in  the  tube)  that,  though  motion  is  produced  almost 
instantaneously  in  all  parts  of  tiie  circuit,  there  is  no  jar  or  violence 
calculated  to  injure  anything.  In  stopping,  the  discs  of  the  piston 
carriages  infringe  upon  a  cushion  of  air  at  the  station  Atith  such  perfect 
elasticity  that  the  carriage  is  brought  to  rest  without  the  least  jar. 
!No  collision  can  possibly  occur,  as  all  parts  of  the  air  column  within 
the  tube  moves  in  the  same  direction  at  the  same  time.  There  is  no 
possibility  of  running  off  the  track,  and,  as  in  the  case  of  the  modern 
velocipede,  the  more  rapid  the  motion  the  more  direct  and  easily 
will  the  piston  carriage,  running  on  a  single  track  at  the  bottom  of 
the  tube,  hold  its  upright  position,  without  bearing  laterally  against 
the  inner  surface. 

Upon  the  scoi-e  of  both  capital  and  time,  required  to  complete  an 
underground  or  elevated  railway,  unquestionably  the  comparison  is 
largely  in  favor  of  the  latter  plan.  And  the  question  after  all  is, 
will  it  pay  ? 

If,  as  is  claimed,  a  double  track  elevated  way  wit-h  pneumatic 
dispatch  can  be  built  for  less  than  five  per  cent  of  the  money,  and  in 
less  than  ten  per  cent  of  the  time,  required  for  an  underground  road, 
certainly  it  is  worthy  the  careful  consideration  of  capitalists  and 
citizens. 
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The  elevated  way  can  be  completed  from  Harlem  along  the  east  .side 
of  the  city  to  the  battery,  and  thence  upon  the  west  side  and  along 
Tenth  avenue  to  Manhattanville,  within  two  years.  Laborers  can 
work  at  many  parts  of  the  road  without  obstructing  each  other,  and 
a  large  portion  can  be  finished  in  one  season  after  contracts  for  the 
iron  work  are  concluded.  It  may  be  utilized  from  point  to  point  as 
rapidly  as  completed. 

A  net- work  of  these  roads  could  be  built  up  and  down  each  avenue 
along  the  whole  extent  of  Manhattan  Island  for  a  less  sum  than  will 
be  required  for  a  single  tunnel. 

On  this  plan  there  will  arise  no  blockading  of  streets,  no  change 
of  grade,  no  displacement  of  sewers,  no  interference  with  gas  or 
Croton  pipes,  no  removal  of  foundations,  no  encroachment  upon  vaults, 
no  blasting  of  rocks,  no  undermining  or  demolishing  of  buildings, 
and  but  little  removal  of  pavements  and  excavation  of  earth. 

The  excavations  made  for  the  London  tunnels  were  ninety-four 
feet  in  width  by  twenty-two  feet  in  depth.  "Whole  blocks  of  buildings 
were  undermined,  and,  in  many  cases,  the  Metropolitan  Railway  Com- 
pany were  compelled  to  purchase  the  property  or  pay  heavy  damages. 

For  such  a  roadway  in  New  York,  let  any  person  undertake  to 
picture  in  imagination  the  work  of  cutting  this  great  chasm,  of 
laying  the  walls  and  arches  of  solid  masonry,  of  replacing  all  the 
sewers,  gas  and  water  pipes,  and  the  repaving  of  the  surface  street- 
ways,  and  he  will  scarcely  approach  the  reality. 

Travel  by  street  cars  in  this  city  has  quadrupled  in  ten  years.  The 
total  number  of  fares  collected  in  the  year  1867  was  over  93,000,000. 
In  1868  it  will  exceed  100,000,000.  With  adequate  facilities,  by  the 
year  1876,  the  centennial  anniversary  of  our  national  independence, 
the  number  will  reach  200,000,000. 

And  how  are  all  these  to  be  accommodated?  Something  must  be 
done  now.  How  many  men  believe  that  an  underground  road  will 
be  built  in  ten  years  ?  Or  who  believes  it  can  be  done  in  five  years  ? 
Meanwhile,  elevated  railways  may  have  sei'ved  the  pressing  demand 
for  city  travel,  and  have  declared  ten  or  twenty -semi-annual  dividends. 

The  surface  roads  fail  to  accommodate  this  vast  increase  of  travel. 
Public  convenience  csmnot  permit  many  other  tracks  to  be  laid  along 
the  avenues. 

Before  resorting  to  more  extreme  and  expensive  measures,  will  it 
not  be  a  wiser  plan  to  make  available  the  open  and  unobstructed 
ways  above  us  \ 
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Why  go  down  into  tlie  mud  and  quicksands,  amidst  the  rocks  of  a 
subterranean  route ;  or  why  trespass  upon  the  crowded  ways  and 
occupy  private  basements  when  there  is  ample  room  and  verge 
enough  in  the  free  air  above  in  which  to  construct  a  dozen  elegant 
and  substantial  railways  the  entire  length,  of  the  island  ? 

Why  expend  a  score  of  millions  in  worJc  prolonged  througli  many 
years,  when  a  fraction  of  the  money  will  afford  ample  and  substantial 
relief  in  the  same  number  of  months  ? 

Why  undermine,  tear  out  and  blockade  Broadway,  or  any  other 
great  public  thoroughfare,  for  an  indefinite  period  of  time,  or  subsi- 
dize vast  values  in  public  riglits  and  private  interests,  when  the  way 
is  open  for  building  city  railways  which  ofter  a  quicker  and.  cheaper 
means  of  transportation  ? 

Public  opinion  is  disposed  to  condemn  all  new  things.  It  is  con- 
servative on  inventions,  and  prefers  to  travel  in  old  ruts.  The 
earliest  propositions  of  all  inventors,  and  great  improvements  in 
every  age,  have  at  first  met  with  .fierce  opposition,  ridicule  and  con- 
tempt. 

The  experimental  railway  in  Green Avich  street,  and  .the  delays .  in 
its  construction,  have  served  to  prejudice  the  public  mind  against  all 
elevated  railways. 

Its  motive  power  will  p/obably  be  a  failure.  It  certainly  is  not 
the  best.  Endless  wire  ropes  of  half  a  mile  in  length,  trundeling 
over  scores  of  pulleys  and  sheaves,  never  can  be  depended  upon  for 
great  speed  and  immunity  from  accidents. 

A  stoppage  in  one  part  of  theseropes  wauld  blockade  the  whole 
road. 

Its  method  of  alignment  appears  very  imperfect,  and  it  does  great 
injustice  to  that  reputation  which  American  constructions  of  iron 
have  everywhere  acquired,  "as  proverbial  for. lightness  and  sym- 
metry, with  sufficient  strength  for  the  uses  required,"  But  it  is:  the 
first  step  toward  the  city  elevated  railway.      • 

The  first  steamboat  on  the  Hudson  was  not  much  like  a  St,  John 
or  a  Dean  Richmond,  and  the  earliest  locomotive  did  not  much 
resemble  those  of  the  present  day,  but  the  idea  in  each  instance  was 
a  correct  one.  Let  capitalists  and  inventors  unite,  and  we  may  have 
an  elevated  structure  which  will  be  the  city  railway  of  the  future. 

The  following  is  from  the  J^ew  York  Times : 
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Pneumatic  Locomotion — Historical  Sketch  of  the  New  Locomo- 
tive PoWEK. 

The  exhibition  of  a  section  of  pneumatic  railway  in  perfect  opera- 
tion .at  the  late  American  Listitute  fair,  attracted  nnmerous  visitors 
to  that  exposition  of  tlie.  results  of  nature,  talent,  enterprise  and 
industry,  and  did  not  fail  to  awaken  public  curiosity  as  to  the  history 
of  this  agent  of  locomotion.  We  have  pleasure  in  giving  our  readers 
a  brief  sketcli  of  the  progress  made  since  the  earliest  ventilation  of 
the  idea  of  this  application  of  pneumatics,  with  such  facts  and  figures 
as  will  illustrate  its  progress,  show  "what  is  now  being  done,  and  the 
plans  on  foot  which  promise  to  enable  ns  before  many  years  to  "raise 
the  wind  "  at  will  and  blow  ourselves  not  only  throiigh  our  cities,  but, 
if  the  principle  holds  out,  and  the  enthusiasts'  dreams  are  realized, 
from  continent  to  continent  with  all  but  telegraphic  speed. 

Historical  Sketch. 

Until  somebody  digs  a  pneumatic  railway  fi'om  beneath  the  ashes 
of  Herciilaneum  or  Pompeii,  oi-  by  such  a  discovery  at  some  other 
source  startles  us  again  with  the  oft -repeated  saw  that  "under  the 
sun  there  is  nothing  new,"  we  are  content  to  take  it  for  granted,  as 
set  down  upon  the  records,  that  the  first  attempt  to  use  atmospheric 
pressure  as  a  power  for  locomotive  purposes  was  that  made  iu  1810 
by  a  Danish  .engineer  named  Medhursz,  who  then,  it  is  said,  origina- 
ted the  idea  of  carrying  mail  matter  in  a  pipe.  Too  little  is  said  of 
bis  laboi's  to  lead  us  to  any  otlier  conclusion  than  that,  like  many 
other  men  of  genius,  his  labor  ended  when  the  seed  was  sown  ;  tlie 
harvest  was  for  those  who  followed  after.  Following  him,  we  have 
an  Englishman  named  Yallance  who,  in  England,  in  1824,  not  only 
exhibited  plans  for  the  pneumatic  dispatch  carrier,  but  also  those  for 
the  conveyance  of  passengei's  l)y  the  same  agent  through  London. 
It  was  not,  however,  until  1832  that  plans  were  so  matured  that 
they  obtained  much  fa'^-or  with  the  public,  always  slow  to  move. 
Erom  that  time,  however,  until  1838,  the  question  of  pneumatic 
locomotion  was  well  canvassed,  i^esulting,  in  the  latter  year,  in  the 
patenting  of  plans  by  Clegg  and  Sainuda,  which  capitalists  con- 
sidered practicable.  These  plans,  nevertheless,  were  not  put  into 
operation  for  a  considerable  time.  The  atmospheric  raih-oad  from 
Dalkey  to  Kingston,  near  Dublin,  Ireland,  was  the  first  constructed, 
i»  length  about  two  miles.  Soon  after  followed  tliat  in  Croydon, 
England,  over  six  miles  long,  and  in  1845  that  of  St.  Germain,  near 
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Paris,  to  Xantienes,  distant  about  two  miles.  These  were  conducted 
with  varying  success,  and,  of  course,  with  rarying  popularity,  the 
main  difficulty  in  the  way  being  the  heavy  expense  of  working,  spite 
of  all  promises  of  economy. 

The  first  successful  apparatus  is  thus  described  :  Unlike  the  late 
methods  where  the  cars  pass  through  a  tube,  flie  first  pneumatic  pro- 
pulsion of  vehicles  was  done  by  an  apparatus  which  lay  Ijetween  the 
rails,  upon  which  the  cars  ran.  At  the  top  of  this  tube  or  pipe  of 
cast-iron,  properly  strengthened  by  circular  flanges  eccentric  to  the 
tube,  was  a  longitudinal  gearing,  the  sides  of  which  were  planed  taper- 
ing upward ;  a  band  of  iron  of  the  thickness  of  the  tube  was  made 
to  fit  the  opening.  Over  this  a  band  of  leather  was  placed,  extend- 
ing some  distance  on  each  side  of  the  iron  band  to  which  it  was 
firmly  fastened.  The  part  extending  to  one  side  was  used  as  a  hinge 
for  the  valve.  This  was  firmly  pressed,  tlu'oughout  the  whole  length 
of  the  line,  against  the  tube,  by  means  of  a  bar  of  iron.  The  part 
extending  on  the  other  side  rested  on  the  tube  in  the  place  where  it 
had  been  planed  smooth.  Every  time  a  train  passed  over  the  line, 
the  leather  was  impregnated  with  tallow  and  wax,  and  was  pressed 
by  a  roller  against  the  tube,  on  which  it  adhered,  closing  the  opening. 
The  closing  became  more  perfect  when  a  vacuum  was  made  inside 
the  tube  ;  one  of  the  results  of  the  atmospheric  pressure  being  to 
force  the  leather  against  the  opening.  When  the  vacuum  was  formed 
within  the  tube,  the  cars  attached  to  the  piston  therein  were  drawn 
with  it  toward  the  location  of  the  power  creating  this  vacuum.  The 
tube  was  closed  at  each  end,  where  the  engines  and  air-pumps  were 
situated,  by  valves  of  peculiar  construction,  which  allowed  the  piston 
to  go  in  and  out  freely  and  smoothly  without  letting  in  the  air. 
!N^umerous  other  plans  were  conceived  and  experimented  upon,  all 
however,  being  but  modifications  in  some  way  of  those  of  Clegg  and 
Samuda,  the  perfectoi's  of  the  Medhurst  invention.  The  atmospheric 
railroads  upon  this  plan  do  not  seem  to  have  had,  by  any  means,  a 
healthy  life  of  it ;  the  longest  lived,  we  believe,  was. that  in  Ireland, 
which  died  about  five  years  ago,  being  succeeded  by  the  better  under- 
stood steam  locomotion. 

The  Pneumatic   Dispatch  in   England. 
The  comparative  success  attained  upon  the  roads  above  named  was 
sufficient,  however,  to  create  a  lively  public  interest  wherever  an 
inventor  claimed  to  have  discovered  the  remedy  for  the  difficulties 
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wliich  impeded  the  healthy  working  of  the  project ;  but  it  was  not 
until  in  1861  a  company  was  formed  in  London,  entitled  the  Pneumatic 
Dispatch  Company,  and  that  they  laid  their  plans  before  the  public, 
that  conlidence  in  the  ultimate  realization  of  a  successful  atmospheric 
railroad  was  established.  There  was  nothing  new  in  principle  claimed 
by  the  invention  in  the  hands  of  the  new  company,  but  its  application 
was  materially  difterent ;  and  to  this,  and  to  modifications  of  this  im- 
provement, are  due  not  only  the  success  which  has  attended  the  labors 
of  six  years,  but,  beyond  a  doubt,  the  great  revolution  in  locomotion 
which  is  still  before  us.  The  first  experiment  with  the  new  apparatus 
was  made  in  Battersea  Fields,  on  the  south  side  of  the  Thames,  in 
the  southwest  suburbs.  An  iron  tube  over  a  quarter  of  a  mile  long 
was  laid  along  the  river's  bank,  and  mail  bags,  parcels,  and  even 
several  of  the  workmen,  were  carried  through  it  at  a  rapid  rate.  As 
before  stated,  the  principle  by  which  this  was  effected  was  the  same 
as  that  upon  which  the  former  roads  were  constructed ;  the  great  and 
important  difi'erences  lay  in  the  application.  The  car  was  no  longer 
drawn  over  i-ails  laid  alongside  a  tube,  but  with  its  load  passed  through 
one  of  sufficient  diameter  to  admit  it  as  a  piston.  There  was  still 
the  tube  and  the  exhausting  apparatus,  but  self-sealing  valves  were 
no  longer  necessary.  The  tube  was  not  circular  in  form,  but  of  a 
section  resembling  that  of  an  ordinary  railwa}'  tunnel,  the  internal 
height  two  feet  nine  inches,  and  the  width  at  the  spring  of  the  arch 
two  feet  six,  and  at  the  springing  of  the  invert  two  feet  four  inches. 
The  material  of  the  tube  was  of  cast  iron,  in  nine  feet  lengths,  each 
weighing  about  a  ton,  and  fitted  into  each  other  with  an  ordinary  socket 
joint  properly  packed.  Within  the  tube  and  at  the  lower  angles  on  either 
side  were  cast  raised  ledges,  two  inches  wide  on  the  top  and  one  inch 
high,  answering  the  purpose  of  rails  for  the  wheels  of  the  dispatch 
truck  to  run  upon.  The  trucks  were  made  of  a  framing  seven  or 
eight  feet  long,  inclosed  in  sheet  iron,  and  having  four  flanged 
wheels,  twenty  inches  in  diameter  each.  The  truck  was  so  formed 
that  its  external  form,  in  cross  section,  conformed  to  the  inner  sur- 
face of  the  tube,  although  not  fitting  closely,  as  this  was  found  to  be 
no  neeessity  of  successful  operation,  and  freedom  from  friction, 
beyond  that  of  the  wheels,  was  thus  obtained.  The  air  was  exhausted 
from  near  one  end  of  the  tube,  by  means  of  a  great  exhausting  fan 
from  which  the  air  obtained  by  the  suction  was  discharged  by  centri- 
fugal force. 

These  first  experiments,  which  were  made  in  July  of  1861,  as 
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above  stated,  were  most  successful,  and  received,  as  thej  merited,  a 
great  deal  of  public  attention  and  commendation.  The  Electric  and 
International  Telegraph  Company,  it  is  true,  had  for  several  years 
used  tubes,  through  which,  on  the  same  principle,  they  had  dis- 
patched messages  between  tlieir  city  stations ;  but  the  invention  of 
the  all  but  perfected  apparatus  above  described  is  due  to  T.  W.  Ram- 
mell,  a  civil  engineer,  who  became  the  secretary  of  the  new  company. 
Tlie  company  was  organized  under  the  chairmanship  of  the  marquis 
of  Cliandos,  and  from  the  outset  obtained  a  most  generous  support. 
Charters  were  granted  for  the  opening  of  streets  to  lay  down  tubes 
to  establish  a  line  between  St.  Martin's-le-Grand  to  one  of  the  dis- 
trict post-offices,  and  subsequently  to  connect  railway  stations,  public 
offices,  &c.  Early  in  1863,  the  company  had  already  made  rapid 
forward  strides,  having  established  a  most  successfully  working  con- 
nection between  Euston  terminus  of  the  London  and  Northwestern 
railway  and  the  district  post-office  in  Eversholt  street.  Through  the 
pneumatic  tube  connecting  these  points,  1,800  feet  long,  all  the  mail 
matter  brought  into  the  city  from  the  north  and  northwest  by  tliis 
great  carrier  was  transj)orted  with  great  saving  of  time  and  labor, 
and  assured  safety  to  the  mails.  Fifteen  great  mails  per  day  were 
thus  transmitted. 

In  1864  a  tube,  or  rather  tunnel,  was  constrticted  in  the  grounds 
of  the  Crystal  Palace  at  Sydenham,  600  yards  long,  through  which 
thousands  of  passengers  were  carried,  propelled  by  a  current  of  air 
generated  by  an  immense  fan,  and  again  drawn  back  by  a  vacuum 
created  by  that  instrument.  The  conveyance  was  a  long,  roomy, 
comfortable  carriage,  resembling  an  elongated  stage,  and  capable  of 
accommodating  thirty  passengers.  Passengers  entered  this  at  either 
end,  the  entrances  being  closed  with  sliding  glass  doors.  Fixed 
behind  the  carriage  was  a  frame-work  of  the  same  form  and  nearly  of 
the  same  dimensions  as  the  sectional  area  of  the  tunnel  or  tube,  and 
attached  to  the  outer  edge  of  this  frame  was  a  fringe  of  bristles 
forming  a  thick  brush.  As  the  carriages  moved  through  the  tunnel 
the  brush  came  in  close  contact  with  the  arch,  thus  to  a  sufficient 
extent  preventing  the  escape  of  air.  With  this  elastic  collar  around 
it,  the  carriage  formed  a  close-fitting  piston,  against  which  the 
propulsive  force  was  directed.  Notwithstanding  that  there  was  a 
curve  in  the  tunnel  that  was  very  sharp  and  the  gradients  as  high  as 
one  in  fifteen,  the  motion  was  easier  and  steadier  than  ordinary 
railroad  traveling.     The  journey  of  600  yards  was  performed  either 
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way  in  fifty  seconds,  with  an  atmospheric  pressure  of  but  tioo  and  a 
half  ounces  to  the  square  inch. 

However  successful  all  these  experiments  were,  it  was  not  until 
earh'  last  j^ear  that  operations  upon  a  scale  commensurate  Avith  the 
importance  of  the  project  were  inaugurated  by  the  opening  of  the 
extensive  dispatch  line  from  Euston  square  to  Holborn,  a  distance  of 
nearly  two  miles,  whence  it  has  since  been  extended  to  the  general 
post-office,  another  mile  eastward. 

On  the  opening  day  the'  duke  of  Buckingham,  then  and  now 
chairman  of  the  Pneumatic  Dispatch  Company,  had  invited  a 
number  of  scientific  gentlemen  to  inspect  the  apparatus.  It  is 
narrated  that  after  the  train  had  made  some  successful  passages, 
several  of  the  gentlemen  entered  the  dispatch  trucks  and  passed 
through  with  but  slight  inconvenience  for  want  of  room,  having  to 
accommodate  themselves  to  the  narrow  boundaries  of  the  trucks. 
The  sum  of  all  these  tests  was  that  the  public  became  satisfied,  not 
only  that  the  dispatch  system  was  a  success,  but  that  an  application 
of  the  principle  to  passenger  traffic  was  demanded  by  the  necessities 
of  the  time.  The  Pneumatic  Dispatch  Company  have,  however, 
confined  themselves  in  the  meantime  to  the  work  for  which  they 
organized,  and  during  the  past  eighteen  months  have  laid  many 
miles  of  tubing,  and  by  their  success  given  the  impetus  to  others  who 
propose  to  carry  out  a  sdieme  for  passenger  traffic  on  the  most 
extensive  scale.  A  company  was  formed  last  year  who  proposed  to 
tnnnel  tlie  river  Thames,  and  through  that  tunnel  transport  passen- 
gers on  the  pneumatic  plan. 

The  Waterloo  and  "Whitehall  Pneumatic  Railway. 

This  is  the  title  of  this  great  project,  which  aims  at  connecting  the 
two  great  sections  of  the  greatest  city  in  the  world ;  and  through  this 
tube  it  is  proposed  to  pour  from  side  to  side,  an  endless  living  stream 
of  human  beings,  at  tiie  rate  of  eighty-eight  feet  per  second,  makiiigthe 
distance  in  a  fraction  of  a  minute.  The  approach  to  the  river's  bank, 
from  either  terminal  station,  will  be  by  an  underground  tunnel  of 
brick-work,  a  large  portion  of  which  has  already  been  constructed. 
The  river  will  be  crossed  by  four  lengths,  each  two  hundred  and 
twenty-one  feet,  of  wrought-iron  tubing,  thirteen  feet  in  diameter, 
covered  with  brick-work.  These  tubes,  which  will  soon  be  comple- 
ted, are  the  work  of  Messrs.  Samuda,  of  the  Isle  of  Dogs,  up  the 
Thames  a  short  distance,  and  are  of  three-quarter  inch  iron,  with 
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three  rings  of  enveloping  brick-work  bound  by  hoops  of  angle  iron, 
and  are  to  receive,  after  being  laid,  an  internal  lining  of  brick-work, 
bringing  the  diameter  to  twelve  feet  nine  inches.  The  length  of  the 
tubes,  including  the  shore  ends,  will  be  five-eighths  of  a  mile.  The 
first  of  these  will  soon  be  completed,  when  it  will  be  floated  down 
the  river  from  the*  workshop  to  its  destination. 

This  floating  down  immense  masses  of  iron  and  masonry  is  not  the 
least  astonishing  feature  of  the  affair,  and  will  be  effected  in  this  way  ; 
the  ends  of  each  section  will' be  closed  by  bulkheads,  thus  rendering 
the  air-inclosing  tube  lighter  than  its  bulk  of  water.  When  it  reaches 
Hungerford,  its  destination,  it  will  be,  by  a  moderate  admission  of 
water,  lowered  down  into  its  final  resting  place  on  the  foundations  pre- 
pared for  it,  in  like  manner  with  the  other  sections.  The  ends  will  be 
brought  together  by  means  of  guiding  rods,  and  a  close  joint  tube  be 
effected  by  an  ingenious  method  lately  devised  by  Mr.  Kammell. 

This  great  enterprise  may  be  said  to  be  the  first  ripe  fruit  in  half 
a  century  from  the  invention  of  Medhurst  the  Dane.  This  project 
once  a  success,  it  is  scarcely  too  much  to  expect  that  the  long  dreamed 
of  feat  of  subtubing  the  Straits  of  Dover  may  be  in  time  accomplished. 

The  Pneumatic  Railway  at  the  American  Institute  Fair. 

It  would  be,  indeed,  surprising  if  the  inventive  genius  of  this 
country  had  continued  to  sleep  while  the  progressive  labors  above 
detailed  were  going  on  in  England.  The  matter  of  underground 
railroads  has  been  twice  before  the  Legislature  of  this  State  ;  and  last 
year  two  bills  were  presented,  asking  for  the  right  to  form  a  company 
and  the  necessary  charter  to  enable  it  to  run  pneumatic  tubes  for 
mail  dispatching  purposes  through  this  city.  These  bills,  like  many 
others,  died  a  permature  death  in  Albany,  but  with  them  did  not  die 
all  hope  in  a  successfnl  future  for  the  pneumatists,  if  we  may  coin  a 
short  name  for  them  for  convenience  sake.  Charters  were  obtained 
in  Massachusetts,  Connecticut,  New  Jersey  and  PenneyLvania,  and  it 
is  understood  that  two  biUs  for  New  York  will  be  again  presented 
with  best  guarantees  of  success  at  the  next  session  of  the  Legislature, 
In  thp  meantime  onr  spirited  neighbor,  Mr.  Alfred  E.  Beach,  of  the 
ScientiJiG  American,  is  the  first  in  the  field  with  his  demonstration 
of  the  practicability  of  pneumatic  passenger  locomotion,  made  on  an 
actual  working  scale.  The  splendid  example  of  a  pneumatic  railroad 
erci-ted  at  the  last  American  Institute  fair,  and  which  M'as  in  suc- 
cessful operation,  is  the  project  of  that  gentleman ;  and  it  is  not  too 
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much  to  expect  that  this  enterprise  will  be  duly  appreciated  and  in 
time  rewarded. 

In  the  construction  of  tliis  great  working  model,  there  are  some 
peculiar  features  which  will  call  for  explanation  as  we  proceed  in  the 
description  of  the  construction  as  a  whole.  Beside  the  great  tube  for 
experimental  passenger  conveyance,  there  is  a  full  sized  model  of  a 
pneumatic  dispatch  with  noticeable  improvements,  which  we  shall 
also  have  to  notice  in  this  article. 

The  tube  of  the  passenger  railway  at  the  fair  was  suspended 
along  the  eastern  wall  and  from  gallery  to  gallery,  a  distance  of 
107  feet.  It  is  six  feet  in  diameter  and  is  constructed  of  wood. 
The  shell  is  but  one  and  a  half  inch  thick,  yet  it  is  claimed  to  be 
capable  of  immense  resistance.  This  peculiarity  is  obtained  by  a 
novel  process  patented  some  time  since  by  J.  K.  Mayo.  The  inch 
and  a  half  in  thickness  is  made  up  of  fifteen  layers  or  lamina  of 
veneer,  laid  upon  each  other  transversely  and  spirally  and  joined 
together  by  cement.  The  grain  of  the  woods  tlius  crossed  and 
recrossed,  gives  a  structure  of  remarkable  strength  and  power  of 
resistance  to  either  blow  or  pressure.  The  carriage  for  passenger 
conveyance  is  long  enough  to  seat  on  either  side,  iike  the  ordinary 
street  car,  ten  persons.  It  is  open  at  the  top  and  sides,  the  latter 
rising  sufficiently  high  only  to  protect  the  passengers'  backs  from 
friction  against  the  sides  of  the  tube.  The  door  is  placed  in  the 
center  of  the  O  shaped  end  which  forms  the  valve  or  piston  when 
the  door  is  closed.  The  wheels  of  the  car,  four  in  number,  rest  on 
rails  laid  along  the  bottom  of  the  tube  and  project  through  the  bot- 
tom a  few  inches  only,  being  all  that  is  necessary.  The  wheel 
attachments  and,  with  this  exception,  the  wheels  themselves  are 
immediately  beneath  the  seats.  This  permits  full  use  of  the  space 
within  the  tube,  so  that  the  carriage  is  just  as  freed  from  touching 
the  bottom  as  the  sides.  The  motive  power,  placed  at  the  northern 
end  of  the  tube,  consists  of  a  great  fan  ten  feet  in  diameter,  inclosed 
in  a  wooden  cliamber  which  forms  one  end  of  the  tube.  This  fan  is 
unlike  any  yet  used.  It  is  in  fact  a  screw  propeller  with  eight  blades, 
so  Constructed  that  the  pitch  of  the  blades  is  not  more  than  twelve 
inches.  This  fan  is  driven  by  an  engine  placed  near  by,  and  will 
make,  if  necessary,  two  hundred  revolutions  per  minute.  Turning 
in  one  direction  it  produces  a  vacuum  by  exJiausting  the  air  from  the 
tube  and  throwing  it  off  through  apertures  in  the  chamber,  thus 
drawing  the  car  at  the  other  end  rapidly  toward  it.   When  its  motion 
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is  reversed,  the  opposite  result  is,  of  course,  produced ;  the  volume 
of  air  then  taken  from  the  surrounding  atmosphere  is  poured  in  a 
resistless  stream  against  the  piston  or  flange  of  the  car,  M'hich  flies 
before. it  back  to  its  starting  place.  This  construction  of  wheel  is  the 
invention  of  Mr.  Beach,  and  is  now  for  the  first  time  put  to  practical 
test  on  a  large  scale.  We  hope  to  be  able  to  chronicle,  in  a  few  days, 
that  the  result  has  realized  tlie  best  wishes  of  our  fellow  citizen.  It 
would  be  most  gratifying  to  learn  that,  so  early  in  the  race  of  pneu- 
matic railroad  construction,  there  was  such  promise  of  our  taking  the 
lead  at  a  single  bound.  The  construction  of  this  apparatus,  and  that 
about  to  be  described,  was  done  by  tlie  Holske  Machine  Company, 
and  was  superintended  by  Mr.  W.  T.  Holske  and  Mr.  Beach  person- 
ally.       • 

The  Pneui*iatic  Postal  Dispatch  Tube  at  the  Fair. 

Mr.  Alfred  E.  Beach  also  exhibited  at  the  fair  a  section  of  a  postal 
dispatch,  tlu'ough  which  a  truck  for  the  conveyance  of  mail  matter  is 
drawn  or  propelled  in  the  same  manner  as  above  explained.  A 
smaller  fan  is  used  for  this  tube.  The  tube  itself  is  square,  as  are  the 
trucks  which  pass  through  it.  In  connection  with  this  apparatus  is 
an  ingenious  automatic  arrangement,  showing  how  mail  matters, 
received  at  difterent  post-ofiice  depots  along  the  route,  may  be  kept 
separate  and  so  delivered,  and  in  like  manner  can  a  correct  delivery 
at  each  station  of  outgoing  mails  be  effected.  This  is  possibly  the 
most  interesting  feature  of  this  most  attractive  exhibition.  The  lamp- 
post rising  from  the  middle  of  the  tube  represents  a  street  depository, 
having  in  its  base  a  pair  of  rotary  letter  boxes.  Every  time  the  car 
passes  the  letter  boxes  one  of  these  is  turned,  and  its  contents  drop 
into  the  passing  car.  When  the  car  returns,  the  other  box  is  operated 
and  its  contents  collected  in  like  manner.  Thus,  the  car,  when  pass- 
ing irp  town,  collects  all  letters  destined  in  that  direction,  having  been 
dropped  into  the  receiver  of  the  lamp-post;  returning,  the  down  town- 
letters  are  collected  from  their  particular  box,  into  which  they  have 
been  dropped  advisedly  from  above. 

Projects. 

On  the  success  of  these  practical  tests  under  the  auspices  of  the 
American  Institute  no  doubt  will  depend  in  a  measure  whether  we 
shall  have  any  immediate  realization  of  the  several  projects  in  view, 
including  not  only  the   establishment  of  passenger  traffic   and  the 
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transportation  of  mail  matter,  but  the  scarcely  leas  gigantic  one  of 
sub-tnbing  the  North  and  East  rivers  and  thus  uniting  Jersey  city 
and  Brooklyn  with  New  York. 

It  is  estimated  that  the  actual  expense  of  laying  down  pneumatic 
passenger  tubes  under  the  streets  of  the  city  in  the  best  manner  with 
iron  tubing,  including  the  runnitig  stock  and  engines,  would  not 
exceed  $100  per  running  foot,  or  $500,000  per  mile,  being  much 
below  the  estimated  cost  of  an  underground  steam  car  railroad.  The 
pneumatic  plan  would,  doubtless,  require  a  smaller  tube  than  any 
other  form,  and,  consequently,  less  excavation  would  be  required, 
and  since,  by  actual  experience,  it  is  shown  that  it  can  describe  the 
sharpest  curve,  the  route  would  not  be  difficult  of  selection.  The 
suspension  of  the  tube  at  the  tair  illustrates  the  practicability  of  an 
elevated  road,  and  suggests  that  the  tube  might  be  readily  placed'on 
posts  or  on  brackets  projecting  from  the  houses  passing  between*the 
blocks,  or  even  running  over  the  house-tops. 

The  estimated  cost  of  laying  down  the  pneumatic  passenger  rail- 
road tube  under  the  East  river  is  $200  per  running  foot.  Estimating 
the  distance  at  3,000  feet,  this  would  give  an  outlay  of 't$600,000. 
Assuming  this  to  be  correct,  the  contrast  between  this  sum  and  the 
$7,000,000  which  the  great  suspension  bridge  is  to  cost,  the  differ- 
ence is  startling.  For  the  larger  snm  it  is  claimed  that  a  dozen  or 
more  pneumatic  tubes  could  be  laid  down,  aflbrding  ample  trans-river 
accommodation  at  every  important  point  on  either  river,  connecting 
aJl  the  great  leading  thoroughfares  of  the  sister  cities. 

It  is  further  estimated  that  prtssengera  by  a  through  city  tube 
could  be  carried  from  the  City  Hall  to  Madison  square  in  five 
minutes,  to  Central  Park  in  eight  minutes,  to  Harlem  and  Manhat- 
tanville  in  fourteen  minutes,  to  Washington  Heights  in  twenty 
minutes,  and  by  sub-river  to  Jersey  city  or  Iloboken  in  .five  minutes 
and.  to  the  city  hall,  Brooklyn,  in  two  minutes.  And  that  this,  if 
ever  accomplished,  whicli  is  by  no  means  improbable,  ought  to  be 
done  at  rates  of  conveyance  far  below  those  now  charged  for  most 
uncomfortable  transportation,  it  is  only  fair  to  conclude  from  the 
comparatively  limited  outlay  of  construction  anticipated. 

The  projected  pneumatic  postal  dispatch  is  of  a  very  important 
and(  comprehensive  character.  It  is  proposed  to  carry  a  pneumatic 
tube  of  about  two  or  three  feet  m  diameter  from  the  post-office  up 
Broadway  to  Forty-second  street,  with  branches  at  Twenty -seventh 
street  to  the  Harlem   and  New  Haven  railroads,  and  a  branch  at 
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Thirteenth  street  to  the  .Hudson  river  railroad.  A  tube  is  also  to 
girdle  the  city,  passing  through  South  and  Washington  streets  so  as 
to  touch  all  the  ferries  and  landings  where  mails  arrive  and  depart, 
bringing  these  points  into  immediate  communication  with  the  general 
post-office.  Tubes  are  also  to  extend  through  Chatham  street,  Bowery 
and  Third  avenue,  also  along  Broad,  Pearl,  Canal,  Grand,  Bleecker  and 
Fourteenth  streets,  and  wherever  the  public  requirements  may  need 
them  ;  all  the  sub-post-offices  are  of  course  beiflg  coimected  with  the 
general  post-office.  Further,  it  is  proposed  to  extend  the  postal  tube 
under  the  East  river,  or  over  the  suspension  bridge,  if  constructed, 
to  Brooklyn,  and  through  the  principal  streets  of  that  city,  also  under 
the  North  river  to  Jersy  city,  where  it  will  connect  with  the  Pneu- 
matic Dispatch  Con:ipany  of  New  Jersey,  to  whom,  as  before  stated, 
a  charter  has  already  been  granted.  By  this  company  it  is  proposed 
to  extend  their  lines  as  soon  as  possible  to  the  nearest  important  cities, 
l^robably  Newark  and  Elizabeth.  By  means  of  such  a  net-work,  no 
doubt  the  mails  of  the  suburbs  and  suburban  cities  would  be  delivered 
at  head-quarters  with  great  rapidity.  The  postal  cars,  it  is  stated, 
could  be  run  at  the  rate  of  thirty  miles  per  hour,  including  all  delkys 
at  intermediate  stations.  Thus,  letters  might  be  sent  up  town  as  high 
as  Forty -second  street,  and  replies  received  almost  with  the  speed  of 
telegraphic  messages.  The  advantage  to  business  men  could  not  be 
over-estimated,  assuming  successful  operation  of  such  a  project.  At 
the  present  time  we  know  that  letters,  in  many  cases,  must  be 
deposited,  ten  or  twelve  hours  up  town  prior  to  the  mail-closing  hour 
down  town,  so  as  to  secure  transmission  by  that  mail.  Letters  for 
the  early  mails  must  be  deposited  on  the  night  before,  or  they  fail  to 
go,  and  to  send  a  letter  up  towni  and  expect  an  answer  on  the  same 
day  would  be  to  hope  against  hope.  In  this  connection  it  is  only 
necessary  to  say  that  in  whatever  respect  a  pneumatic  dispatch  would 
be  of  value  as  a  mail  bearer,  it  would  alsa  be  valuable  as  a  bearer  of 
packages,  and  not  by  any  means  its  least  important  business  would 
be  the  delivery  of  newspapers  at  the  various  depots  for  the  sale  of 
that  most  valued  necessity  and  luxury  juucto  in  una. 

Leaving  to  the  imaginations  of  our  accomplished  readers  the  plea- 
sant labor  of  converting,  with  all  the  material  here  afforded  them,  our 
confused  and  crow^ded  city,  with  its  no  less  crowded  water  boundaries^ 
into  a  terrestrial  paradise,  where  easy  locomotion  on  land,  on  water, 
beneath  them  both  or  in  the  air,  can  ])e  enjoyed  at  will,  we  close  thi& 
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article,  hoping,  with  them,  tliat  out  of  this  great  field  of  promise  -vre 
may  some  day  soon  pluck  flowers  of  comfort. 

A  New  Dynamic  Indicator. 

The  following  pnper  contributed  by  Mr.  C.  P.  Leayitt,  on  the 
"  Perpetual  Dynamic  Indicator,"  was  then  read  by  the  secretary  : 

The  object  of  the  djmamic  indicator  is  to  register  the  average 
amount  of  power  transmitted  from  a  motor  to  a  revolying  shaft,  and 
is  intended  to  supersede  the  ordinary  dynamometer  where  great 
accuracy  is  required.  Unlike  the  ordinary  form  of  dynamometer,  in 
the  use  of  which  the  force  and  velocities  of  the  motor  must  remain 
nearly  constant,  in  order  to  arrive  at  reliable  results,  this  instru- 
ment is  not  aft'ected  by  changes  in  the  power  which  it  is  intended  to 
rejrister  :  but  shows  by  the  number  of  revolutions  of  a  countershaft, 
the  average  power  which  it  has  transmitted  in  a  given  time  ;  and  by 
the  speed  of  that  countershaft,  the  power  which  it  is  transmitting  at 
any  particular  moment  of  time.  This  result  is  accomplished  in  the 
following  manner : 

To  a  shaft  which  is  to  be  driven,  a  pulley  is  fitted  to  revolve  loosely 
I)etween  two  collers.  Firmly  secured  to  the  shaft  is  a  pile  spring, 
the  extremities  of  which  connect  with  the  pulley  by  a  proper  articu- 
lation, so  that  such  power  as  may  be  applied  to  the  pulley  must  be 
transmitted  thi-ough  the  spring.  Any  variation  of  the  force  applied 
to  the  pulley  will  thus  cause  it  to  slightly  move  upon  the  shaft. 
Outside  of  the  hub  of  the  pulley,  a  x'adial  bar  is  firmly  attached  to 
the  shaft,  which  extends  nearly  to  the  face  of  the  pulley,  where  it 
forms  a  fulcrum  for  a  swinging  bar,  also  radial.  The  short  arm  of 
this  swinging  lever  is  made  to  press,  by  means  of  a  light  spring, 
.against  a  piece  of  steel  fitted  to  the  edge  of  the  pulley ;  which  piece 
of  steel  is  properly  inclined  to  the  plan  of  revolution,  so  that  as  the 
pulley  turns  upon  the  shaft,  the  swinging  lever  shall  make  a  coi'res- 
^onding  motion  parallel  to  the  shaft.  The  lower  end  of  the  swing 
lever  connects  with  a  sliding  boss  upon  the  shaft,  which  rerolves  with 
it.  A  circular  disk  of  rubber  is  fitted  to  this  sliding  boss,  and  it  is 
turned  to  a  very  fine  edge  where  it  presses  against,  and  rotates  a 
small  light  cone,  which  is  adjusted  with  one  of  its  sides,  parallel  to 
the  shaft,  in  such  a  manner  that  as  the  boss  is  moved  by  the  variation 
of  power  to  different  positions  upon  the  shaft,  the  disk  of  rubber 
shall  act  upon  corresponding  diameters  of  the  cone,  and  thus  move 
it  with  corresponding  velocities..    In   this  manner,  the  number  of 
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revolutions  of  the  cone  is  made  to  measure  the  power  transmitted  in 
a  given  time.  Attached  to  this  cone  is  the  usual  decimal  gearing, 
and  index  for  counting  revolutions. 

The  manner  of  adjusting  this  instrument  is  as  follows :  Holding 
the  shaft  firmly  to  prevent  its  revolving,  by  means  of  a  strap 
or  lever,  we  load  the  pulley  to  the  greatest  power  it  will  ever  be 
required  to  transmit ;  then  so  adjust  the  cone  in  relation  to  the  slid- 
ing boss  that  the  rubber  disk  presses  upon  the  smallest  part,  which 
w^e  will  suppose  to  be  three  inches ;  next  reduce  the  weight  to  one- 
half,  and  the  pulley  will  spring  back  a  little,  thereby  moving  the 
rubber  disk  to  act  on  a  larger  portion  of  the  cone ;  but  at  this  point 
it  should  press  on  a  portion  of  the  cone  double  what  it  was  in. the 
first  instance,  or  six  inches  in  diameter,  and  the  steel  piece  should  be 
fitted  so  that  this  result  will  be  accomplished.  A  suificient  number 
of  intermediate  points  should  be  established  in  the  same  manner,  so 
that  at  all  points  the  ratio  between  the  force  upon  the  pulley  and 
the  number  of  revolutions  of  the  cone  shall  be  the  same.  The 
amount  of  force  then  is  clearly  shown  by  the  revolutions  of  the  cone. 
But  the  question  of  time  also  enters  into  power.  This  is  obtained 
by  reading  the  revolutions  at  certain  fixed  intervals  of  time.  The 
velocity  of  the  cone  being  evidently  the  product  of  the  weight  mul- 
tiplied by  its  velocity,  its  speed  is  evidently  the  measure  of  power. 
But  its  speed  is  measured  by  its  revolutions.  The  average  of  its 
revolutions  is  evidently,  then,  the  average  of  the  power  transmitted 
by  the  pulley,  or  rather  by  the  spring.  In  obtaining  the  average  of 
the  revolutions,  a  divisor  is  required,  which  divisor  must  be  such  as 
to  bring  the  answer  into  units  of  33,000  foot  pounds  per  minute  or 
horse  powers.  Let  us  suppose  the  pulley  to  be  thirty-six  inches  in 
diameter,  and  that  a  strain  of  1,000  pounds  upon  the  pulley  will 
bring  the  rubber  disk  to  a  point  on  the  cone  where  the  cone  will 
make  an  equal  number  of  revolutions  with  the  shaft.  Each  revolu- 
tion of  the  cone  will  then  represent  9,421.8  foot  pounds.  As  a  horse 
power  in  relation  to  an  hour  is  1,980,000  foot  pounds,  the  cone  will 
make  210,084  revolutions  per  hour  for  each  liorse  power.  We  gear 
down  in  this  ratio  to  one,  so  that  on  reading  the  index  hourly  the 
horse  power  is  read  ofl:'  directly  in  units.  In  cases  where  the  figures 
of  the  divisor  are  of  such  a  nature  as  to  require  inconvenient  compli- 
cation of  gearing  to  apply  them,  the  figures  beyond  the  first  two  cr 
three  may  be  replaced  by  cyphers,  and  the  time  of  reading  the  index 
be  extended  according  to  the  ratio  which  the  subtracted  figures  bear 
to  the  whole  divisor. 
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The  great  value  of  this  invention  is,  that,  as  an  instrmnent,  for 
testing  the  duty  of  steam  engines,  it  is  altogether  free  from  the  objec- 
tions that  have  been  urged  against  the  indicator.  While  practically 
engaged  in  my  duties,  as  an  engineer,  I  have  noticed  several  errors 
in  the  formulas  universally  accepted  by  the  profession,  and  have 
become  satisfied  that  we  have  much  to  leam  in  regard  to  the  steam 
eno;ine  and  boiler.  I  will  mention  one  case  where  I  have  observed  a 
serious  error  in  the  usual  method  of  estimating  tlie  advantage  of  a  cut- 
off. Some  years  ago,  I  had  charge  of  a  propeller  engine,  of  about 
250  horse  power.  The  boiler  was  rather  small  for  the  engine,  and  the 
performance  of  the  boat  was  not  at  all  satisfactory.  My  predecessor 
had  been  carrying  from  ten  to  fifteen  pounds  of  steam,  the  cut-off  was 
permanently  fixed  at  half-stroke,  and  he  run  an  open  throttle.  The 
steam  pipes  and  parts  were  of  the  ordinary  dimensions.  I  concluded 
to  carry  thirty-five  pounds  of  steam  in  the  boiler,  and  throttle  so  as 
to  keep  the  steam  in  the  boiler  always  at  this  point.  On  doing  so,  the 
speed  of  the  boat  was  considerably  increased,  and  the  coal  account 
reduced  far  more  than  any  formula  with  which  I  am  acquainted,  would 
account  for. 

In  the  case  mentioned,  it  was  impossible  to  tell  exactly  the  course 
of  this  gain,  but  1  soon  determined  that  no  reliable  results  could  be 
arrived  at,  without  an  instrument  that  would  average  fluctuating 
powers,  and  hence  the  invention  I  submit  to  the  society.  It  is  not 
patented,  mid  will  not  be.  I  see  no  reason  why  it  should  not 
be  applied  to  the  main  driving  shaft  of  all  factories,  and  thus  do  for 
the  factory  engine,  what  the  counter  has  done  for  the  pumping  engine. 
At  the  same  time  it  will  be  an  excellent  means  of  deciding  on  the 
merits  of  the  hosts  of  fimcy  cut-offs  and  boilers,  that  claim  the  pat- 
ronage of  the  public,  and  serve  as  a  sure  guide  to  the  factory  owner, 
in  regard  to  the  value  of  his  coal,  and  the  ability  of  his  engineer. 
Where  two  engines  are  used  to  drive,  the  duty  of  each  can  be  obtained. 

Before  closing,  I  wish  to  point  out  a  singular  error  into  which 
Regnault  and  others  have  fallen  in  regard  to  the  changes  that  take  ]»lace 
when  a  gas  expands  without  resistance.  Two  receivers,  A  and  B, 
are  immersed  in  a  proper  liquid.  A  has  a  pressure  of  ten  atmos- 
pheres, and  B  is  exhausted.  A  stop-cock  which  connects  the  two, 
being  opened,  the  gas  rushes  from  A  to  B.  It  is  found  that  no 
decrease  of  heat  takes  place.  Hence  when  gases  expand  without 
doing  work,  they  do  not  absorb  heat ;  now  it  is  plain  that  it  is  impos- 
sible for  gases  to  expand  without  doing  work.     In  the  case  mentioned, 


Proceedings  of  the  Polytechnic  Association.       933 

tlie  elastic  force  of  the  gas  is  absorbed  in  giving  velocity  to  its  own 
particles ;  this  causes  the  heat  to  fall,  the  particles  being  brought  to  a 
state  of  rest  again  by  friction.  This  friction  develops  heat,  which 
heat  is  precisely  equal  to  that  absorbed  in  expansion.  The  whole 
furnishes  a  beautiful  instance  of  the  law  of  mechanical  equivalents, 
with  all  the  operations  taking  place  in  an  instant  of  time. 

Mr.  C.  E.  Emery  drew  a  diagram  of  the  new  indicator  on  the 
blackboard,  and  explained  the  difference  between  it  and  another 
which  has  been  extensively  used  in  this  cit}'. 

The  Closi^^g  Houes  of  1868. 

The  hour  for  adjournment  having  arrived,  the  chairman  said,  in 
conclusion :  The  presence  and  attention  of  a  large  audience  prove 
that  the  proceedings  have  been  both  interesting  and  instructive.  lie 
congratulated  the  regular  attendants  upon  tlie  satisfactory  manner  in 
which  they  had  spent  the  last  evening  of  the  closing  year.  The  pure 
pleasure  derived  from  these  scientific  investigations  will  not  be  followed 
by  a  single  pang  of  regret,  since,  aside  from  tlieir  usefulness,  they  pro- 
duce on  the  mind  itself  an  elevating  and  ennobling  effect.  The  good 
already  achieved,  he  hoped,  was  only  an  earnest  of  what  is  to  follow. 

The  meeting  was  then  declared  to  be  adjourned  to  the  following 
Thursday. 


Janixary  7,    1869. 

Professor  S.  D.  Tillman  in  the  chair;  Mr.  C.  E.  Emery,  Secretary. 
The  chairman  opened  the  proceedings  by  reading  the  following 
summary  of  scientific  news  : 

The  Keupp  Cannon". 

The  new  feature  in  this  gun  which  has  produced  such  formidable 
results,  is  the  enlarged  chamber  in  which  the  cartridge  is  lodged. 
The  charge  is  double  that  first  used,  while  the  ball  remains  at  its 
former  weight  of  200  lb.  When  tested  side  by  side  with  the  9-inch 
Aruistrong  gun,  the  Prussian  proved  greatly  superior. 

Maeixe  Peojectiles. 
A  paper  by  Mr.  Whitv.-orth  was  read  at  the  last  meeting  of  the 
British  Association,  on  the  proper  form  of  projectiles  for  penetrating 
through  the  water.     It  gave  the  results  of  numerous  experiments, 
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from  M'liicli  the  conclusion  was  drawn  that  tlie  form  of  projectile  best 
adapted  for  penetrating  armor-plate  nnder  water,  is  that  having  a  flat 
head,  on  account  of  its  being  less  liable  to  deflection  on  striking  the 
water. 

Tungsten  Steel  Magnets. 

C.  W.  Siemens,  F.  R.  S.,  stated,  in  a  recent  letter,  that  the  metal 
tungsten,  mixed  in  small  proportion  with  steel,  increases  the  power 
of  the  latter  for  retaining  magnetism,  A  horseshoe  magnet  of  ordi- 
nary steel,  weighing  two  pounds,  is  considered  of  good  quality  when 
it  sustains  seven  times  its  own  weight.  The  famous  Haarlem  magnet 
supports  thirteen  times  its  own  weight.  But  Mr.  Siemens  has  suc- 
ceeded in  producing  a  horseshoe  magnet  of  tungsten  steel,  which  will 
hold  twenty  times  its  own  weight  suspended  from  its  armature. 

New  Liquid  for  the  Battery. 
M.  Delaurier  uses  a  compound,  consisting  of  twenty  parts  of  pro- 
tosulphate  of  iron  in  thirty -six  parts  of  water,  seven  parts  of  sulphuric, 
and  one  part  of  nitric  acid.  He  finds  this  most  powerful  and  exciting 
liquid  will  attack  iron,  zinc  and  other  metals,  without  any  evolution 
of  hydrogen  or  binoxyd  of  nitrogen. 

Leaf  Power  in  Sunlight. 

M.  Caillet  finds  that  fresh,  green  leaves,  even  when  separated  from 
the  parent  stalk,  will  decompose  the  carbonic  acid  in  common  air  by 
absorbing  one  atom  of  carbon  and  setting  free  two  atoms  of  oxygen. 
After  being  cut  into  small  pieces,  they  retain  this  property,  but  lose 
it  entirely  when  they  are  crushed  or  rubbed.  The  decomposing  action 
of  the  leaf  requires  a  temperature  of  from  ten  to  fifteen  degrees.  Centi- 
grade. 

Trinidad  Pitch  as  Fuel. 

A  dispatch  from  the  Governor  of  Trinidad  to  the  Duke  of  Buck- 
ingham describes  some  successful  experiments  made  on  board  her 
Majesty's  ship  Gannet  with  a  fuel  consisting  of  pitch  from  Trinidad 
lake,  mixed  in  certain  proportions  with  pulverized  charcoal,  and 
then  pressed  into  bricks.  The  fuel  showed  no  signs  of  adhesion  to 
the  bars  or  melting.  With  thirty-five  per  cent  of  this  artificial  fuel 
and  sixty -five  per  cent  of  coal  very  good  results  were  obtained. 
However,  4.35  pounds  of  mixed  fuel  give  one  horse  power,  while  of  six 
different  kinds  of  coal  only  3.61  pounds  produced  the  same  result.     The 
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artificial  fuel  is  sold  at  one-half  the  price  of  coal.  Trinidad  pitch 
contains  about  twenty -five  per  cent  of  earthy  material,  which 
accounts  for  its  apparently  small  heating  power. 

Ax  Orxithological  Rarity. 

A  remarkable  specimen  of  the  feathered  race,  seldom  seen  in  tem- 
perate cliuiates,  has  been  recently  caught  on  the  Italian  shore  of  the 
Straits  of  Messini,  and  sent  to  the  zoological  gardens  of  Xaples.  It 
is  the  iurclus  roseus,  or  rose-colored  thrnsh,  about  eight  inches  long, 
wnth  a  tuft  of  dark  feathers,  showing  a  violet  reliection,  on  its  head  ; 
the  back  and  breast  are  a  beautiful  rosy  tint,  tlie  wings  and  the  tail 
brown,  and  the  feathers  of  the  tail  striped  with  white ;  the  feet  are 
yelluwisli,  aiid  the  beak  a  pale  red  on  the  upper  part  and  black 
underneath.  The  bird  is  of  Asiatic  origin,  but  is  often  seen  in 
Africa.  It  belongs  to  the  dentirostral  family,  and  is  a  groat  destroyer 
of  locusts. 

CUEIOSITIES    FROM    THE    SeA. 

The  fishermen  of  Wick  Harbor,  Scotland,  lately  found  one  of  the 
shark  family  entangled  in  their  nets,  which  measured  twenty-seven 
feet  in  length.  Its  pectorals  were  seven  feet  long,  and  its  dorsals 
three  feet.  It  resembled  the  Squalus  Madylmiis.^  but  it  had  no  second 
dorsal  fin.  The  oil  from  its  liver  filled  nine  barrels.  Mr.  Frank 
Buckland  lately  announced  the  capture  of  a  tunny,  eight  feet  seven 
inches  long,  and  five  feet  and  two  inches  in  circumference,  requiring 
six  men  to  lift  it  out  of  the  van.  Also,  one  sword-fish  and  several 
monster  sharks  of  different  varieties.  A  nice  little  lot,  tliis,  for  one 
week's  fashionable  arrivals  from  the  court  of  King  Keptmie. 

EXTEKXAL    ApPLICATIOX    OF    OaEBOEIC    AoID. 

A  correspondent  of  The  British  Medical- Jour iml  says, /jare  must 
be  taken  in  the  external  application  of  carbolic  acid  over  large 
surfaces,  as  three  cases  of  poisoning  by  it  have  occurred  in  the  work- 
house near  Birmingham.  It  was  applied  in  a  wholesale  manner,  in 
mistake  for  sulphur  lotiun,  for  tiie  cure  of  the  itch.  Two  of  the 
cases  proved  fatal. 

This  item  called  up  Dr.  P.  Yanderweyde,  who  stated  that  recently 
he  had  occasion  to  inject  a  body  with  carbolic  acid,  and  by  some 
accident  most  of  the  contents  of  the  syringe  came  over  his  hand, 
which  jjained  him  very  much,  he  immediately  plunged  his  hand  into 
cold  water,  and  found  it  an  excellent  remedy^ 
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Dr.  "Wriglit  said  that  sweet  oil  is  an  antidote  to  the  poison  of 
carbolic  acid,  as  it  absorbs  part  of  the  acid,  which  water  will  not. 
He  tried  this  in  his  own  case  many  times. 

Thallium  as  a  Medicine. 

This  newly  discovered  metal  has  the  property  of  entering  into  the 
circulation  and  imparting  the  most  offensive  odor  to  the  perspiration 
of  the  person  taking  it.  Dr.  Bnnsen  was  compelled  to  absent  him- 
self from  society  for  fonr  weeks  on  this  account.  This  very  objec- 
tionable property  wall  prevent  its  practical  use  in  medicine.  The 
action  of  Thallium  is  similar  to  zinc  and  iron.  It  is  a  tonic  and 
produces,  in  large  doses,  severe  headache, 

TuYMiLic  Acid  as  a  Disestfectant. 

This  compound,  an  oxygenated  constituent  of  thyme  oil,  is  said  to 
be  a  powerful  disinfectant,  and  is  not,  like  carbolic  acid,  objectiona- 
ble on  account  of  its  odor.  It  may  be  likewise  obtained  from  the 
volatile  oil  of  horsemiut.  Its  odor  is  quite  distinct  from  that  of  the 
oil  of  thyme,  and  its  flavor  ai'omatic  and  peppery.  It  is  homologous 
with  carbolic  acid,  and  contains  ten  atoms  of  carbon,  fourteen  of 
hydrogen,  and  one  of  oxygen.  As  an  antiseptic,  thymilic  acid,  which 
is  likewise  known  as  thymic  acid,  and  thymol,  should  be  used  by  dis- 
solving the  crystals  in  about  1,000  parts  of  water,  and  adding  thereto 
a  little  alcohol.  If  chemistry  can  furnish  a  disinfectant  so  fragrant 
as  to  be  attractive,  it  will  lead  many  to  use  a  safeguard  against  dis- 
ease, who  generally  pay  no  heed  to  tlie  most  solemn  warning  of  the 
dangers  which  lurk  in  an  impure  atmosphere. 

Peeservation  of  Wine. 
S'ome  time  since  we  noticed  J\I.  Pasteur's  plan  of  preserving 
wine,  which  consists  in  heating  it  to  seventy-five  degrees  C,  equal 
to  1G7  degrees  Fahrenheit ;  the  eifect  of  heat  being  to  destroy  the 
germs  that  lead  to  zjnnotic  action.  In  1866,  a  certain  quantity  of 
wine  thus  prepared,  was  shipped  on  board  of  the  Jean  Bart,  and, 
according  to  Galignani,  the  result  of  this  experiment  was  so  satisfac- 
tory that  the  commission  has  proposed  and  the  minister  decided  that 
three  new  trials  should  be  simultaneously  made ;  the  first  on  a  quan- 
tity of  thirty-one  barrels  on  board  the  Sibyille,  which  is  about  to 
circumnavigate  the  world,  under  the  command  of  Captain  Brosselet ; 
the  second  on  70,000  litres  of  wine  heated  in  the  presence  of  the 
commission,  and  to  be  sent  over  to  Gaboon,  and  the  third,  100,000 
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litres,  to  be  shipped  to  Cochin  China.  The  sailors,  who  are  in  the 
habit  of  finding  wine  turn  sour  nnder  the  influence  of  the  sea,  watch 
these  experiments  with  intense  interest,  as  tending  to  improve  the 
health  of  the  crews  during  long  voyages.  This  item  called  forth 
considerable  discussion. 

Dr.  R.  T.  Hallock  stated  that  if  cider  is  boiled  it  will  keep  for  a 
long  time,  bat  its  taste  is  not  improved. 

Dr.  J.  V.  C.  Smith  related  the  case  of  a  large  wine  manufacturer 
of  New  Jersey,  who,  on  the  occasion  of  his  daughter's  marriage, 
resolved  to  have  the  best  of  wine  provided  for  the  guests.  So  he 
came  to  Xew  York  and  arranged  with  a  noted  importer  of  wine  for 
the  desired  quantity,  but  it  was  afterward  proved  that  the  wine  he 
had  bought  was  his  own  manufacture,  branded  as  an  imported  article. 
Some  years  ago,  the  attorney-general  of  Massachusetts,  told  him  of 
a  case  in  which  a  wine  manufacturing  Arm  had  quarreled,  and  his 
legal  services  were  required.  The  gentleman  of  the  firm  who  came 
to  him,  told  him  that  he  manufactured  in  Sudbury  street,  Boston,  a 
large  quantity  of  wine,  which  was  bottled  and  sent  to  France,  where 
the  corks  were  burnt  witli  the  requisite  brand,  and  then  the  bottles 
were  re-imported,  and  sold  here  as  genuine  French  wine. 

Dr.  P.  Yanderweyde  said  that  the  statistics  show  that  there  is 
more  wine  imported  to  this  country  than  is  made  iu  France.  There 
is  a  certain  kind  of  wine  which  is  much  improved  when  transported 
a  long  distance  by  sea,  and  again  other  kinds  wnll  become  sour. 

Dr.  J.  J.  Edwards  stated  that  there  w'ere  some  kinds  of  wood  that 
give  wine  a  good  flavor. 

The  chairman  said  he  would  advise  persons  i-equiring  brandy  for 
medical  purposes,  to  purchase  that  made  in  California,  as  the  grape 
there  is  very  abundant  and  cheiip ;  and  there  the  temptation  to  adul- 
terate is  not  so  great  as  here. 

Dr.  L.  Feuclit\vanger  remarked  that  Mdiile  in  California  in  1862, 
he  observed  the  mode  of  making  brandy  there,  and  was  satisfied  that 
they  used  too  much  sugar  in  its  manufacture. 

Dr.  P.  Yanderweyde  stated  he  had  analyzed  some  of  the  manu- 
factured California  wine,  and  did  not  find  it  very  good. 

Dr.  J.  J.  Edwards  said  he  thought  the  wine  of  California  one  of 
the  most  useful  tonics  that  can  be  found.  In  the  time  of  Queen 
Elizabeth  wine  was  so  valuable  that  it  was  dealt  out  in  drops,  and  it 
had  a  wonderful  effect ;  now  it  is  taken  by  the  tumbler  full  and  of 
course  produces  a  very  different  effect. 
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Painting  Zinc. 

Dr.  Bottger  claims  to  liave  overcome  the  difficulty  of  making  paint 
adhere  to  zinc,  arising  from  the  rapid  oxydation  which  occurs  on  expo- 
sure to  air  and  moisture.  He  makes  a  solution  of  one  part  of  chloride 
of  copper,  one  of  nitrate  of  copper,  and  one  of  chloride  of  ammo- 
nium in  sixty-four  parts  of  water,  and  one  part  of  commercial  hydro- 
chloric acid.  This  solution  acts  as  a  mordant.  It  is  spread  with  a 
wide  brush  over  the  zinc,  which  immediately  becomes  of  a  deep, 
black  color,  forming  a  basic  chloride  of  zinc,  and  what  he  calls  an 
amorphous  brass.  The  black  color  changes  in  the  course  of  a  day  to 
a  gray,  and  upon  this  gray  surface  any  oil  paint  will  dry  and  give  a 
firmly-adhering  coat.  Summer  heat  and  winter  rain  ok  sleet  will 
have  no  effect  in  disturbing  this  coating,  which  affords  complete  pro- 
tection to  the  zinc. 

CrystxVllized  Tin-foil, 

In  France  and  Germany  there  has  been  a  great  demand  for  paper 
covered  with  crystallized  tin-foil  and  coated  with  varnish,  which  is 
used  in  ornamenting  boxes.  Puscher  of  Nuremberg,  publishes  the 
fftllowing  process  for  producing  a  crystallized  surface  on  the  foil :  A 
solution  is  made  by  dissolving  two  parts  of  chloride  of  tin  in  four 
parts  of  hot  water,  and  to  this  adding  one  part  of  nitric  acid  and  two 
parts  of  hydrochloric  acid.  Into  this  solution  the  foil  is  dipped  and 
left  until  the  crystals  appear,  or  the  foil  may  be  brushed  over  with 
the  liquid  to  effect  the  same  purpose.  As  soon  as  the  crystals  appear 
the  foil  must  be  rinsed  in  cold  water,  or  its  surface  may  be  well 
washed  with  a  soft  sponge.  The  crystals  are  small  and  brilliant 
when  the  solution  is  applied  to  the  cold  tin ;  but  when  large  crystals 
are  desired  it  is  essential  to  heat  the  foil,  by  spreading  it  on  a  hot 
plate,  before  applying  the  solution.  After  being  rinsed,  the  foil  is 
attached  to  paper  and  covered  with  a  colored  varnish  or  with  gelatine. 

Blp:aciiing  Flax  Fiber. 
M.  Kolb,  in  a  memoir  to  the  French  Academy  of  Sciences,  gives 
the  results  of  his  researches  upon  the  bleaching  of  tissues,  chiefly  of 
flax.  He  has  shown  that  the  gummy  substance  which  adheres  to 
flax,  and  passing  under  the  name  of  resin,  gum  resin,  saponifiable 
matter,  &c.,  is  nothing  else  than  pectose.  The  soaking  or  steeping 
of  flax  determines  the  pectic  fermentation,  and  the  pectic  acid  result- 
ing remains  fixed  in  the  flax,  either  mechanically  in  this  form,  or 
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partly  as  pectate  of  ammonia.  This  acid  being  weak,  tlie  alkaline 
carbonates,  when  cold,  act  very  feebly  upon  the  fiber,  but  boiling 
will  transform  the  pectic  into  metapectic  acid,  and  then  the  action  of 
the  carbonates  is  as  energetic  as  that  of  caustic  alkalies,  with  this 
advantage,  the  fiber  is  not  weakened.  Lime,  even  when  cold, 
impairs  the  strength  of  the  fiber  considerably,  and  boiling  with 
caustic  soda  is  much  more  destructive.  Having  proved  the  existence 
of  pectose  in  unsteeped  flax,  and  pectic  acid  in  the  same  flax  after 
steeping,  Kolb  calls  the  attention  of  chemists  to  pectic  fermentation, 
doubtless  before  known  to  them,  but  now  of  high  importance  from 
its  industrial  application. 

Antidote  to  Phosphorus. 

The  fact  that  the  vapor  of  turpentine  prevents  the  ignition,  and 
even  the  phosphorescence  of  phosphorus,  has  been  made  of  practical 
use  in  a  match  factory  at  Stafibrd.  The  workmen  who  apply  phos- 
phorus to  the  matclies  carry  on  the  breast  a  tin  cup  containing  tur- 
pentine, and  are  thus  protected  from  that  dreadful  disease  of  the 
bones  which  sometimes  attacks  those  who  handle  phosphorus. 

Spurious  Gold  Dust. 
'^OY  nearly  two  years  past  small  parcels  have  been  sent,  from  time 
to  time,  to  the  United  States  mint  in  New  York,  for  coinage,  which 
prove  to  be  small  flatfish  grains  of  platinum,  alloyed  with  copper  and 
silver,  and  sometimes  coated  with  gold.  Platinum  being  of  greater 
specific  gravity  tiian  gold,  enough  of  a  lighter  metal  is  added  to  give 
the  counterfeit  the  required  weight.  When  coated  with  gold,  the 
grain  must  be  boiled  for  an  hour  or  more  in  a  mixture  of  hydro- 
chloric and  nitric  acids  to  remove  the  coating  and  expose  the  plati- 
num. It  is  believed  that  this  counterfeit  is  manufactured  in  France, 
and  sent  through  Mexico  into  the  gold  regions  of  this  country. 

Electric  Pyrometer. 

The  method  of  measuring  very  delicate  changes  in  temperature  by 
means  of  the  thermo-electric  current,  generated  when  two  difl'erent 
■  metals  or  alloys  are  united  and  exposed  to  such  temperature,  has  been 
modified  by  M.  Bequerel  so  as  to  measure  the  highest  eflfects  of  fire. 
He  takes  two  metals,  which  resist  the  action  of  all  artificial  heat, 
except  that  of  the  hydro-oxygen  blow-pipe,  and  forms  a  thermo- 
electric couple,  and  to  the  galvanometer  he  attaches   a  graduated 
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scale.  Considerable  difficulty  has  been  heretofore  found  in  obtaining 
reliable  measurements  of  high  heat  with  the  ordinary  pyrometer,  in 
which  the  index  finger  is  moved  by  two  rods  which  expand  at  different 
rates  when  exposed  to  the  same  degree  of  temperature.  The  rate  of 
ex^jansion  of  the  same  metal  is  not  regular  from  the  lowest  to  the 
highest  heat,  and  after  being  exposed  to  the  higliest  heat  it  does  not 
always  return  to  its  original  size  w'hen  cold.  It  is  hoped  that  the 
plan  of  Bequerel  will  furnish  wdiat  has  long  been  wanted,  a  reliable 
instrument  for  measuring  very  high  degrees  of  temperature. 

Dr.  Yanderweyde  here  said  there  is  a  great  want  of  a  thermometer 
that  will  measure  high  temperatures,  say  some  2,000  degrees.  lie 
found  that  an  iron  rod,  when  heated  to  a  high  temperature,  will  not 
come  back  to  its  original  place,  and  it  has  to  be  set  every  time  it  is 
used.  Bismuth  and  antimony,  when  used  for  tliis  purpose,  will  melt 
at  some  600  degrees.  But  the  use  of  platinum  is  very  good,  and 
promises  to  become  a  reliable  indicator  of  high  heat. 

Silicon  in  Ikon. 
Dr.  Phipson,  of  London,  announces  that  he  has  discovered  that 
silicon  may  exist  in  cast-iron,  like  carbon,  either  in  a  state  of  combina- 
tion or  in  a  state  of  diffusion  merely  in  the  form  of  graphite.  Three 
or  four  per  cent  of  free  silicon  may  exist  in  the  iron  without  materially 
preventing  its  conversion  into  good  steel  by  the  Bessemer  process,  but 
a  much  smaller  quantity  of  combined  silicon  will  either  render  the 
iron  containing  it  incapable  of  being  converted  into  steel,  or  will 
cause  the  steel  produced  from  such  iron  to  be  so  hard  and  bad  as  to 
be  incapable  of  being  w^orked.  The  position  taken  b}'  Dr.  Phipson, 
if  tenable,  is  one  of  great  interest  to  commercial  steel  manufacturers. 
He  promises  soon  to  publish  a  full  account  of  his  method  of  determin- 
ing whether  the  silicon  in  a  given  specimen  of  iron  is  in  a  free  or  a 
combined  state. 

TuE  Tklepiione. 
Dr.  Yanderwoyde  exhibited  a  "telephone,"  invented  by  Mr.  Kir- 
path,  of  Troy,  X.  Y.,  by  which  musical  sounds  may  be  transmitted. 
A  cylindrical  box,  over  one  end  of  which  a  diaphragm  of  bladder  was 
stretched,  was  provided  with  a  speaking  tube.  In  the  center  of  the 
diaphragm  was  placed  a  small  piece  of  platinum.  This  platinum  was 
in  full  connection  with  one  pole  of  a  galvanic  battery,  by  means  of  a 
wire  attached  thereto.     The  other  pole  of  the  battery  connected  with 
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a  point  which  was  placed  above  the  piece  of  ijlatinuin,  almost,  but 
not  fully  in  contact  with  it.  When  a.  sound  was  made  in  the  tube, 
the  vibrations  of  the  diapliragm  brought  the  piece  of  platinum  in 
contact  with  the  point  as  many  times  as  there  are  undulations  neces- 
sary to  produce  that  sound.  This  instrument  was  connected  with  a 
straight-bar  electro-magnet.  When  the  connection  with  the  battery 
was  made  the  magnet  lengthened,  and  when  it  was  broken  the  bar 
returned  to  its  original  length.  As  this  took  place,  for  every  vibra- 
tion of  the  diaphragm  there  was  a  corresponding  vibration  in  the 
sounding-board  on  which  the  magnet  was  placed,  giving  a  tone  which 
corresponded  to  the  one  originally  sounded.  After  the  examination 
of  this  interesting  apparatus  the  meeting  adjourned  for  one  week. 


January  14th,  1869. 

Professor  S.  D.  Tillman  in  the  chair;  Mr.  C.  E,  Emery,  Secretary, 
The  chair  presented  the  following  interesting  scientific  items : 

Dangerous  Artificial  Saffeo:^. 

A  compound  used  for  tinging  vermicelli,  and  made  by  Mr.  Mittens- 
weg,  of  Poblitz,  has  proved  to  be  explosive.  The  substance  ignites 
as  easily  as  gunpowder.  Mr.  Chevallier,  of  the  Societe  d'  Encourage- 
ment, Paris,  has  so  far  not  been  able,  by  analysis,  to  discover  its  com- 
position. 

Adultera'i;iok  of  Tm. 

A  report  has  been  published  on  the  quality  of  the  tin  coating  the 
cooking  vessels  used  in  the  French  hospitals.  The  metal  used  for 
tinning  was  found  to  contain  from  twenty-five  to  fifty  per  cent  of  lead. 
In  vessels  said  to  be  made  of  pure  block  tin,  the  commissioner  found 
fifteen  per  cent  of  lead.  This  amount  he  believes  to  be  dangerous  to 
the  public  health,  and  recommends  the  government  to  fix  the  limit  of 
the  amount  of  lead  to  be  used  with  tin,  in  any  culinary  or  drinking 
vessel,  at  five  or  six  per  cent. 

Alcohol  from  Lichexs. 

Iceland  moss,  found  in  Sweden  in  large  quantities,  contains  starch 
and  cellulose,  which,  by  means  of  dilute  acid,  may  be  converted  into 
glucose  or  grape  sugar,  some  specimens  yielding  as  high  as  seventy- 
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two  per  cent.     This  sugar,  on  being  fermented  and  distilled,  yields  a 
brandy  having  a  very  agreeable  flavor. 

Kkmedy  for  a  Vine  Disease. 
A  French  consul  in  China  has  communicated  to  his  government 
the  tact  that  the  Chinese  employ  a  remedy  which  seems  to  be  effec- 
tual in  preventing  and  removing  the  new  vine  disease,  said  to  be  due 
to  a  peculiar  insect.  They  cctet  the  bark  and  stems  of  the  vine  with 
a  mixture  of  flowers  of  sulphur  and  aluminous  clay,  formed  into  a 
thick  paste.  Sulphur  has  long  been  used  in  this  country  for  diseases 
of  plants,  but  it  has  generally  been  applied  alone  by  means  of  a  hand- 
bellows  containing  flowers  of  sulphur. 

The  Positiox  of  Mines. 

The  highest  mine  in  the  world  is  the  Potosi  silver  mine  in  the 
Andes  of  Peru,  which  is  11,375  feet  above  the  level  of  the  sea.  The 
deepest  mine  is  the  new  Salz  Werk,  a  salt  mine  in  Westphalia.  It  is 
2,050  feet  below  the  surface  of  the  ocean.  The  average  depth  of  tlie 
coal  mines  of  Great  Britain  greatly  exceeds  that  of  a  like  number  of 
any  other  kind  of  mines  in  the  world. 

Importance  of  Life  Boats. 

The  Life  Boat  Institution  has  189  life  boat  stations  on  the  coast  of 
Great  Britain  and  Ireland.  In  eleven  months  of  last  year  697  lives 
have  been  saved  by  their  means,  raising  tlie  grand  total  to  17,68L  Mr. 
Jeula,  Secretary  of  tlie  Statistical  Committee  of  Lloyds,  has  compiled 
tables  which  show  that  the  wrecks  and  casaulties  on  the  coast  of  the 
United  Kingdom  during  the  past  year,  exceed  by  about  three  per 
cent  the  average  of  the  previous  eight  years. 

A  IsTew  Mode  of  Causing  Death. 
A  startling  discovery  has  been  made  by  Prof.  Casturani,  the  cele- 
brated OGCulist  of  Turin.  He  has  found  that  by  forcing  air  into  the 
eyes  of  animals  and  pressing  the  brain,  they  will  be  killed  in  a  few 
seconds,  and,  it  is  thought,  without  much  pain.  At  the  Eoyal 
Vetei-inary  School,  four  rabbits,  three  dogs  and  a  goat  "vvere  killed  in 
this  manner  within  a  few  minntes.  There  is  said  to  be  no  outward  trace 
of  injury  left  by  this  method  ;  but  as  it  is,  evidently,  not  easy  of  appli- 
cation, for.  an  air-tight  covering  must  flrst  be  fitted  to  the  skull, 
around  the  eyes,  human  life  is  not  endangered  by  this  invention. 
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Photograj^iis  in  Tombstones. 
The  English  correspondent  of  the  Paris  Moniteur,  in  noticing  the 
fact  that  photographs  of  deceased  persons  are  now  often  inclosed  in 
their  tombstones  or  vaults,  adds  that  when  vitrified  photographs  are 
more  attainable,  the  use  and  availability  of  this  practice  will  be  more 
•apparent. 

Kkw  Material  fob  Bricks. 

Ashes  and  cinders,  under  the  name  of  breeze,  have  been  employed 
as  components  of  certain  kinds  of  London  bricks,  but  Dr.  Wagner 
now  proposes  to  make  bricks  almost  entirely  of  ashes  and  coke.  His 
process  consists  in  mixing  ashes  with  coke  broken  into  small  pieces, 
and  afterward  adding  ten  per  cent  in  weight  of  slaked  lime,  with 
sufficient  water  to  make  the  mass  plastic,  which  in  a  day  or  two  will 
have  the  proper  consistency.  The  bricks  are  moulded  under  con- 
siderable pressure  and  then  placed  in  the  open  air  to  dry.  In  about 
fourteen  days  they  are  ready  for  use.  It  is  claimed  that  such  bricks 
are  useful  in  making  light  dry  walls. 

The  Preservation  of  Eggs. 

The  plan  extensively  employed  in  Paris  is  to  place  the  eggs  in  wire 
baskets,  each  holding  about  a  dozen  eggs,  and  plunge  them  into 
cauldrons  of  boiling  water,  where  they  remain  for  about  one  minute. 
Thus  a  thin  layer  of  egg  coagulates  on  the  inner  surface  of  the  shell, 
and  prevents  that  passage  of  the  oxygen  of  the  air  inward  which  is 
fatal  to  its  freshness. 

l!^EW  Use  of  Glycerine. 

When  constant  temperatures  above  the  boiling  point  of  water  are 
required,  M.  Yogel  recommends  the  use  of  glycerine  in  place  of  the 
oil  bath.  Glycerine  of  1.25  density  boils  at  128  deg.  Centigrade,  or 
at  between  262  deg.  and  263  deg.  on  the  Fahrenheit  scale.  A  mix- 
ture of  glycerine  and  water  in  equal  parts  boils  at  102  deg.  C,  or 
between  215  deg.  and  216  deg.  F. ;  three  parts  of  glycerine  with 
two  of  water  boils  at  106  deg.  C,  or  222.8  deg.  F. ;  seven  parts  of 
glycerine  with  four  parts  of  water  boils  at  109  deg.  C,  or  222.2 
deg.  F. 

Dr.  L.  Feuchtwanger  exhibited  specimens  of  apatite,  and  then  read 
the  following  paper : 
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'  Apatite — Its  Impoktancb  in  Domkstic  Economy, 

Apatite  is  a  mineral  phosphate  of  liine,  similar  in  character  to  the 
bones  of  animals.  This  mineral  phosphate  is  most  essential  to  various 
kinds  of  vegetable  growths,  it  being  taken  up  from  tlic  earth  and 
assimilated  as  one  of  their  essential  elements. 

The  mineral  part  of  the  bones  of  animals  consists  to  a  great  extent 
of  phosphate  of  lime.  It  must,  therefore,  naturally  i>lay  an  important 
part  in  agriculture ;  and,  indeed,  such  for  ages  has  l>een  the  general 
impression.  Burnt  bones  lose  by  calcination  one-third  part  of  their 
weight.  This  consists  of  organic  matters  which  is  destroyed  by  the 
process  of  combustion.  The  residue  is  phosphate  of  lime,  with  from  ten 
to  twelve  per  cent  of  carbonate  of  lime,  and  a  little  fluoride  of  calcium 
and  magnesia.  Apatite,  on  the  other  hand,  contains  ninety  per  cent  of 
phosphate  of  lime.  The  residue  is  chloride  and  fluoride  of  calcium. 
In  the  Canadian  apatite,  about  five  per  cent  of  silica  and  a  small 
portion  of  carbon  have  been  found.  Burnt  bones  are  much  employed 
in  the  manufacture  of  porcelain.  They  are  mixed  to  the  extent  of 
nearly  forty  per  cent  with  the  other  ingredients,  such  as  clay,  feldspar 
and  flint.  The  reason  of  its  employment  lies  in  the  fact  that  the 
23hosj)horic  acid  contained  in  the  compound  is  the  vittifiable  element, 
which,  at  a  high  temperatui-e,  converts  the  other  ingredients  into  a 
transparent  enamel.  Brazil  and  other  countries,  where  the  hides  and 
bones  of  animals  are  of- more  account  than  their  flesh,  supplies  the 
largest  number  of  the  latter  for  fertilizing  purposes.  Bones  are  like- 
wise used  in  the  arts  for  the  manufacture  of  buttons,  combs,  and  also 
in  the  production  of  phosphoric  acid,  phosphorus,  phosphate  of  soda, 
and  microcosmic  salt.  A  large  amount  of  bones  are  utilized  by 
exposure  to  continued  steam,  which  extracts  from  them  all  their 
grease  and  other  organic  matter.  They  are  then  ground  and  sold  to 
the  husbandman.  The  supply  of  bones  is  altogether  inadequate  to  the 
demand,  and  in  order  to  make  up  this  deficiency  other  sources  of  phos- 
phate of  lime  have  been  sought  out.  Guano,  or  huano,  as  it  is  termed 
in  the  language  of  the  Peruvians,  which  consists  of  the  accumulated  and 
altered  excretions  of  certain  kinds  of  sea  fowls,  was  discovered  in  the 
hot  climates  of  Africa  and  Peru  some  thirty  years  ago.  It  found  a 
ready  market  in  France  *nd  England.  Coprolites  were  also  found  in 
lirge  depot-itf,  they  proving  to  be  the  exuvise  of  animals  of  former 
times,  or,  in  other  words,  the  fossil  excrements  of  extinct  animals. 
They  contain  about  sixty  per  cent  of  phosphate  of  lime.  The  crys- 
talline mineral  phosphate  of  lime,  or  apatite,  is  found  in  nature  in  large 
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quantities,  especially  in  Norway,  Sweden,  Spain,  Canada,  and  also 
in  other  localities.  It  has,  of  late  years,  been  eagerly  sought  after  to 
supply  the  great  demand  for  pliosphates  as  fertilizers. 

It  is,  however,  well  known  that  neither  l)one,  coprolite,  nor 
apatite  is  applied  to  the  soil  in  its  insoluble  state,  being,  in  that  con- 
dition, comparatively  useless  as  regards  the  nutrition  of  plants.  In 
order  to  render  them  fit  for  agricultural  purposes,  they  must  be  con- 
rerted  into  the  soluble  superphosphate.  In  order  to  eifect  this, 
100  pounds  are  treated  with  sixty-three  pounds  of  oil  of  vitriol. 
TJie  soluble  superphosphate  of  lime  i«  obtained,  which  product  is 
generally  employed  for  fertilizing  lands. 

The  quantity  of  superpliosphate  of  lime  at  the  present  day  manu- 
factured in  England,  the  United  States,  France  and  Germany,  is  said 
to  be  1,000  tons  per  d»)^  This  rate  of  production,  at  an  average  price  of 
forty  dollars  per  ton  would  amount  to  the  sum  of  $14,000,000  per 
annum.  It  is  now  well  known  that  the  guano  supply  is  gradually 
diminishing.  "We  make  no  doubt  that,  with  the  increase  of  population 
and  the  extended  cultivation  of  barren  and  worn  out  soils,  the  demand 
for  superphosphate  of  lime  will  reach  at  least  $20,000,000  per  annum. 
This  shows  the  importance  of  utilizing  nature's  gifts  to  their  fullest 
extent.  The  consumption  of  superphosphate  of  lime,  in  place  of  other 
substances  used  in  the  arts,  is  now  comparatively  small,  but  may,  at  no 
distant  day,  find  a  large  application  in  the  manufacture  of  phosphorus 
and  phosphate  of  soda.  A  few  years  ago  there  was  a  good  deal  of  inquiry 
made  for  phosphate  of  soda  for  the  use  of  distillers,  whose  experi- 
ments proved  that  an  addition  of  it  would  not  alone  accelerate  the 
process  of  fermentation,  but  also  produce  an  increase  in  the  yield,  and 
it  is  the  main  ingredient  in  Prof.  Horsford's  baking  powder, -so  well 
explained  in  his  last  lecture  before  the  American  Institute.  Some 
fine  crystals  of  phos]iliate  of  soda  were  obtained  from  Canadian 
apatite;  nor  is  there  any  reason  why  phosphorus,  not  yet  manufac- 
tured in  this  country,  but  imported  from  German}^  and  France  tto 
the  value  of  $100,000  per  annum,  should  not  be  obtained  'in 
this  country  from  the  native  mineral.*  In  the  manufacture  'e^ 
phosphorus    the  mineral    apatite    is   first  converted    into   a  super- 

♦  Phosphorus  had  been  already  discovered  hi  1669,  by  Brand,  in  Hamburg.    Boerhave,  in  1753,<icll8 

"as  how  to  produce  fire  in  a  cold  body  solely  by  exposing  it  to  the  air.    He  states  that  there\V7«8 

nothing  more  remarlcable,  setting  gunpowder  aside,  than  that  a  body  should  be  produced,  ■wtijeh 

though  cold,  like  all  other  things  when  kept  from  the  air,  is  no  sooner  exposed  thereto  than  itte^kes 

Are  and  emits  flames,  witbcut  the  mediation  -ef  any  other  body,  or-witbout  mecbanical-attrltviin  or 

-application  of  fire  to  it. 

[Inst.]  '60 
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phosphate,  then  mixed  with  plenty  of  charcoal,  and  volatilized 
act  a  high  heat.  Phosphorus  is  the  resulting  product.  It  is  used  in 
the  manufacture  of  friction  matches,  and  also  for  the  extermination 
of  vermin.  The  phosphoric  nodules  from  the  lower  silurian  rocks  of 
Canada,  and  the  coprolites  found  in  the  fossiliferous  rocks,  are  all  of 
organic  origin,  and  contain  phosphate  of  lime  in  various  proportions 
ranging  from  fifteen  to  eighty-five  per  cent.  These  nodules  contain, 
frequently,  fragments  of  small  shells  ;  such  sometimes  present  a  spiral 
or  other  fdrm  of  interior  structure  derived  from  their  animal  organiza- 
tion, Coprolites  were  first  noticed  by  Buckland  on  the  English  coast, 
but  are  now  found  in  many  other  localities.  They  are  used  solely  in 
the  making  of  superphosphate  of  lime ;  while  apatite  containing  a 
uniform  percentage  of  phospliate  of  lime,  bids  fair  to  compete  with 
the  other  substances  already  mentioned  in  the  manufacture  of  the 
vtirious  chemical  compounds. 

The  superphosphate  of  lime  obtained  from  the  native  phosphate  of 
lime,  forms  the  base  of  various  manures,  which,  if  well  prepared, 
oannot  but  prove  highly  beneficial,  as  the  sure  means  of  communi- 
cating phosphoric  acid  to  the  crops.  They  consist  essentially  of 
superphosphate  and  sulphate  of  lime,  with  more  or  less  undecomposed 
bone  phosphate  and  free  sulphuric  acid.  When  this  compound  is 
scattered  on  the  surfaces,  it  remains  unaffected  until  rain  falls  upon 
it,  when  it 'dissolves  and  trickles  or  soaks  down  into  the  soil,  meeting 
bere  with  its  constituents  (lime  and  potash),  depositing  here  and  there 
a  particle  of  bone  phosphate,  until  the  whole  soil  is  filled  with  the 
precious  fertilizer.  The  superphosphate,  as  stated  above,  is  prepared 
fi'ora  the  apatite,  eupychroite,  phosphorite,  coprolite  and  phosphatic 
aodul«s,and  also  from  bones,  in  which  case  it  is  called  bone  phos- 
pkate^  because  it  contains  the  earth  ingredient  of  bones.  The 
phiDsphoric  acid  is  mostly  combined  with  lime  in  all  the  genuine 
guanos.  According  to  the  quantity  of  acid  all  these  materials  contain, 
theiT  market  value  is  determined.  A  good  superphosphate  ought  to 
contain,  according  to  Johnson,  from  twenty  to  twenty -five  per  cent 
of  phosphoric  acid,  partly  soluble  and  partly  insoluble  in  water,  and 
gome  ammonia  or  ammonical  salts.  The  soluble  part  is  for  quick  and 
energetic  action,  while  the  insoluable  phosphoric  acid  renders  its 
effect  more  lasting. 

Gtiano,  which,  as  well  known,  is  formed  from  the  excrements  of  sea 
gulls,  or  fowls,  pelicans  and  cormorants,  and  found  in  the  torrid  zone 
•  of  tliis  continent,  consists  essentially  of  phosphates,  but  more  or- less 
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intermixed  with  other  mineral  or  organic  matters.  On  many  islands 
in  the  CarrilDean  sea  and  South  Atlantic  ocean,  as  also  in  the 
Pacific  ocean,  large  deposits  of  from  fifteen  to  fifty  feet  in  depth  have 
been  discovered,  composed  of  the  rock  guano.  Nevassa,  an  island 
which  every  traveler  to  California  passes,  has  produced  over  100,000 
tons  of  guano  ;  Sombrero,  a  coral  island,  lying  in  18°  36'  N.  latitude, 
and  63°  27'  W.  longitude  comprising  about  100  acres,  contains  the  guano 
disseminated  in  veins  through  beds  of  limestone  in  inexhaustible  sup- 
ply. The  Swan  and  Baker  islands  have  furnished  large  amounts  of 
guano,  brought  into  market  under  the  name  of  Columbian  rock 
guano.  These  all  contain  phosphoric  acid  combined  mostly  with 
lime,  but  also  with  other  bases,  such  as  alumnia  or  iron.  The  Som- 
brero contains  forty  per  cent  of  phosphoric  acid  and  thirty  per  cent  of 
lime,  with  a  small  amount  of  ammonical  salts.  The  Peruvian  guano 
contains  less  phosphoric  acid  (only  ten  to  eleven  per  cent),  but  fifty 
per  cent  organic  matter,  and  sixteen  per  cent  of  ammonia.  Some  of 
the  Baker  island  guano  contains  even  eighty-three  per  cent  of  phos- 
phate of  lime. 

All  the  guano  from  the  Carribean  sea,  and  coming  from  Mexico  or 
the  Atlantic  coast,  is  frequently  called  Mexican  guano,  although 
Columbian  guano  is  more  proper.  They  all  vary  from  twenty-five  to 
fifty -five  per  cent  in  their  amount  of  phosphate  of  lime.  The  South 
Carolina  phosphate,  discovered  in  1866  by  Dr.  Eavenel,  is  found  in 
two  layers,  one  underlying  the  other  from  two  to  three  feet,  the 
upper  layer  is  quite  near  the  surface.  Bones  and  teeth  of  large 
marine  animals  have  been  found  in  the  strata,  and  the  guano  gives 
by  analysis  sixty-five  per  cent  of  phosphate  of  lime  and  nine  per 
cent  of  carbonate  of  lime,  and  some  organic  matter. 

The  Nevassa  guano  contains  not  only  phosphate  but  also  carbonate 
of  lime,  according  to  Dr.  Liebig  of  Baltimore,  who  is  manufacturing  a 
phosphatic  manure  from  the  Nevassa  guano,  and  contains  6.27  j^er  cent 
carbonate  of  lime,  with  63.55  per  cent  bone  and  phosphate  of  lime. 

The  Bolivian  guano  contains  63.61  per  cent  of  phosphates  and 
11.36  organic  matter  and  ammonical  salts. 

The  Cuban  guano  is  in  caves  in  the  island  of  Cuba,  and  contains 
68.11  per  cent  phosphate  of  lime,  and  nearly  ten  per  cent  organic 
matter. 

The  Alta  Yela  guano,  situated  north  latitude  seventeen  degrees 
and  seventy-two  degrees  west  longitude,  eighteen  miles  from  St. 
Domingo,  contains  sixty  per  cent  phosphate  of  lime. 
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The  Maiden  island  guano  of  the  South  Pacific  ocean  contains 
seventy-six  per  cent  phosphate  of  lime  and  fourteen  per  cent  organic 
matter. 

At  the  conclusion  of  Dr.  Feuchtwanger's  paper,  Dr.  J.  J.  Edwards 
remarked  that  more  than  half  the  land  in  the  south  is  worn  out 
land,  and  it  is  very  fortunate  that  this  apatite  is  so  very  abundant 
there. 

Dr.  D.  D.  Parmelee  said  that  the  high  price  of  apatite  will  prevent 
its  general  use  for  manufacturing  phosphates.  Our  inability  to 
obtain  suitable  crucibles,  is  a  bar  to  our  manufacturing  phos- 
phorus and  other  compounds  with  any  degree  of  economy.  We 
make  very  good  plumbago  crucibles,  but  we  have  no  very  good  ones 
of  other  substances.  It  is  surprising  the  amount  of  phosphorus  that 
is  made  in  Paris  and  England.  It  is  now  sold  at  a  dollar  a  pound 
in  this  city. 

Dr.  Yanderweyde  remarked  that  the  outside  of  a  grain  of  flour 
contains  the  most  phosphate.  Those  who  study  much  should  eat 
•  oysters  and  other  shell  fish,  as  they  contain  a  large  amount  of  phos- 
phoric acid.  The  hypo-phosphate  of  lime  is  now  much  used  for 
consumption. 

Means  of  Transit  between  TTew  York  and  Brooklyn. 

Mr.  J.  K.  Fisher  remarked  that  he  had  seen  it  stated  that  the 
Brooklyn  suspension  bridge  was  to  be  133  feet  high.  He  would  pre- 
fer a  tunuel  to  a  bridge  across  the  East  river.  A  tunnel  under  this 
-river  could  never  be  a  useless  structure,  even  in  the  event  of  having 
the  river  filled  up,  as  some  propose. 

The  chairman  said  that  it  was  feasible  to  build  a  bridge  across  the 
East  river  which  would  not  materially  interfere  with  navigation. 
Let  the  bridge  at  the  east  end  be  on  a  level  with,  or  slightly  higher 
than  Brooklyn  heights,  and  continue  at  that  height  for  about  400 
feet  to  a  pier ;  from  which  point  the  bridge  might  be  built  on  a 
gradually  descending  grade,  until  it  reached  John  street  on  the  New 
York  side  of  the  river.  The  construction  of  four,  or  even  five,  piers  to 
sustain  this  bridge,  would  not  obstruct  the  river  as  much  as  it  is  already 
obstructed,  by  narrowing  it  by  docks  opposite' Grand  street.  Under 
the  most  elevated  part  of  this  l^ridge,  near  the  Brooklyn  side,  all  the 
largest  steamers  navigating  Long  Island  sound  could  pass  at  all 
times,  while  ordinary  steam  tugs  could  pass  unHer  this  bridge  at 
about  its  central  spaii,     A  draw  could  be  placed  in  the  bridge  to 
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accommodate  a  few  ships  that  go  to  the  docks  above  it  or  to  the  navy 
yard.  Large  warehouses  might  be  constructed  on  either  side  of  this 
bridge,  opposite  to  and  connected  with  the  piers,  which  would  greatly 
accommodate  shippers,  and  the  rent  of  which  would  go  far  toward 
paying  the  interest  on  the  cost  of  such  a  bridge. 

It  will  be  remembered  that  the  first  plan  for  a  truss  bridge  over 
East  river  was  exhibited  and  explained  before  this  association  by 
Mr.  Alfred  P.  Boiler.     (See  Transactions  for  1866-67,  pp.  893-907.) 

Should  the  plan  for  making  a  ship  channel  from  Jamaica  bay  to 
Flushing  bay  on  the  Sound,  as  proposed  by  the  chair  at  a  former 
meeting  (see  Transactions  of  1867-68,  p.  817),  there  could  be  no 
objection  to  having  a  number  of  bridges  between  ISTew  York  and 
Brooklyn.  The  vast  area  of  land,  on  the  Brooklyn  side,  within  ten 
miles  of  our  City  Hall,  which  is  still  unoccupied,  would  accommodate 
several  million  inhabitants  ;  but  it  will  not  be  occupied  by  men  doing 
business  in  New  York,  unless  it  is  made  more  accessible  by  means  of 
bridges. 

Dr.  J.  J.  Edwards  said:  The  subject  of  piers  and  bridges  in  the 
East  river  had  been  discussed  lately,  with  ability,  by  a  writer  in  the 
lieio  Yoi'l'  World.  In  the  year  1900  this  great  metropolis  will  have 
5,000,000  of  inhabitants,  if  we  include  those  in  the  suburbs  of  ISTew 
York  ;  and  some  provisions  must  soon  be  made  for  the  great  increase 
of  population  on  the  other  side  of  the  East  river.  If  this  river  was 
closed,  or  nearly  so,  there  would  be  a  great  addition  to  the  area  of 
"  made  land."  In  this  event  the  Harlem  river^  could  be  deepened, 
so  that  ships  could  find  their  way  from  the  N^orth  river  to  the  Sound. 

After  further  discussion,  it  was  decided  to  resume  this  subject  at 
the  next  meeting. 

^  Adjourned. 


January  SI,  1869. 

Professor  S.  D.  Tillman,  Chairman  ;  Mr.  C.  E.  Emery,  Secretary. 
The  chairman  read  the  following  notes  on  science : 

Leather  Collodioj?. 

Carbon  prints  are  now  made  by  some  French  photographers  on 

what  is  technically  called  "  leather  collodion,"  consisting  of  collodion 

films  to  which  strength  and  elasticity  have  been  given  by  the  addition 

of  castor  oil.   These  films  are  so  extremely  thin  as  to  permit  exposures 
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through  them,  and  thus  the  most  troublesome  part  of  the  carbon 
process,  "  the  transfer,"  is  dispensed  with. 

Combustion, 
H,  De\'ille  confirms  the  statement  of  Dr.  Frankland,  that  when 
gas  burns  under  high  pressure  the  combustion  and  temperature  are 
increased,  and  he  explains  this  by  his  published  theoiy  of  "  dissocia- 
tion." When  hydrogen  burns  in  ordinary  oxygen  there  is  never 
more  than  half  combustion,  even  in  the  hottest  part  of  the  flame, 
because  the  "dissociative  tension  of  watery  vapor  resists  it.  By 
increasing  the  pressure  we  diminish  the  influence  of  this  tension  of 
dissociation  ;  hence,  increased  combustion. 

Goitre, 

It  is  stated,  in  a  paper  sent  to  the  French  Academy  in  competition 
for  the  prize  of  medicine,  that  out  of  300  communes  in  Haut-Savoy 
there  are  hardly  ten  in  which  goitre  is  not  endemic.  Three  causes 
are  assigned  for  this  sad  condition  of  the  people.  First,  the  use 
of  drinking  wate*'  containing  metallic  salts ;  second,  drunkenness ; 
third,  want  of  cleanliness.  The  authorities  have  lately  attempted  to 
protect  the  children  from  the  disease,  by  introducing  purer  drinking 
water,  and  administering  lozenges  containing  the  salts  of  iodine. 

The  Philosophy  or  Tea-making. 

The  British  Medical  Journal  says  the  results  of  the  investigations 
of  careful  experimenters  are  hardly,  perhaps,  sufficiently  known  to 
the  multitude  of  tea-drinkers.  The  whole  subject  is  carefully 
summarized  by  Dr.  Letheby  in  his  recent  Canton  lectures.  There  is 
a  popular  notion,  which  is  an  incorrect  one,  that  soft  water  is  best 
for  tea-making.  As  a  matter  of  fact  our  London  water,  which  has 
about  five  degrees  of  hardness  when  boiled,  makes  the  best  flavored 
tea,  provided  it  be  allowed  to  stand  upon  the  tea  sufficiently  long. 
Boiling  tea  is  one  of  the  follies  of  which  officials  in  workhouses  and 
other  large  establishments  are  guilty.  This  makes  a  deep-colored 
solution  containing  worthless  extractive  matter,  which  is  devoid  of 
physiological  or  dietetic  property.  In  point  of  strength  it  is  found 
experimentally  that  infusions  of  tea  and  coffee  are  strong  enough 
when  about  two  and  a  half  teaspoonfuls  of  tea  or  two  ounces  of 
freshly  roasted  coffee  are  infused  in  a  pint  of  boiling  water.  From 
some  inquiries  which  Dr.  Edward   Smith  made  into   the  relative 
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average  weights  of  a  spoonful  of  different  kinds  of  tea,  it  is  to  be 
inferred  that  the  quantity  of  black  tea  used  as  compared  with  that  of 
green  is  as  three  to  two. 

A    XEW,.PnOTOJLETEK. 

The  instniraent  described  by  Mr.  Eoger  Wright,  befoi'e  the  Roval 
Society,  consists  of  a  smooth  metallic"r<Ml  standing  on  a  heary  base. 
The  rod  is  graduated  from  a  zero  point  at  the  base,  and  the  top  is 
painted  white  with  a  black  spot  in  the  center.  Over  the  whole 
length  of  the  rod  is  a  closely  fittiiig  sliding  tube  blackened  on  the 
inside.  To  a&eertain  the  strength  of  diffused  sunlight,  the  observer 
looks  steadily  at  the  black  spot,  at  the  same  time  drawing  tlie  tube 
iipward.  When  the  spot  has  entirely  vanished  in  the  gloom,  the 
observer  notes  the  distance  at  the  bottom  of  the  tube  from  the  zero 
point  as  shown  by  the  scale,  and  this  is  tlie  measure  of  thedntensity 
of  the  light.  This  photometer,  like  others  made  on  the  game  prin- 
ciple, depends  on  the  accuracy  of  the  observer's  eye,  and  the  same 
instrument  should  therefore  always  be  used  by  the  same  person. 

The  Transit  of  Mercuey  and  its  Abpaeent  Elongation. 

At  a  recent  meeting  of  the  Hoyal  Astronomical  Society,  in  Lon- 
don, Prof,  Airy  said  he  believed  the  last  transit  of  Mercury,  had  been 
better  observed  at  Greenwich  than  anywhere  else,  for  there  six-telescopes 
were  brought  to  bear  upon  the  plienomenon.  Mr.  Stone  was  sta- 
tioned at  the  great  equatorial.  Just  before  the  last  contact  he  saw 
the  phenomenon  known  as  "  the  black  drop,"  an  apparent  elongation 
of  the  disc  of  the  planet  in  the  direction  of  the  ;linib  of  the  sun. 
This  phenomenon  is  caused  by  irradiation :  and  he  thought  it  might 
be  explained  by  drawing  a  diagram,  rapresenting,  by  tw©  curved  lines, 
the  real  and  the  apparent  limb  of  the  ■emi,,  a&^enlarged  by  iirradiation. 
Touching  the  inner  curve,  draw  a  small  leircl^  rrepresentiug  the  true 
disc  of  Mercury,  and  within  this  a  smaller  circle  rrepresenting  the 
planet. as  it  appears  when  diminished  in  size  by -irradiation.  Now 
when  the  real  edge  of  Mercurv  touches  the  real  linib-of  the  sun,  as 

0-1/  ' 

thus  represented,  there  is  not  light  enough  left  at  timt  place  to  pro- 
duce irradiation,  because  of  the  Ciisp  that  is  formed;;  'Consequently, 
tliere  is  an  apparent  elongation  of  tlie  planet,  which  may  be  represen- 
ted hj  drawing  a  line  from  the  outer  circle  to  t\\&  outer  curve,  which 
shows  the  direction  of  the  black  drop.  In  past  years,  people  were 
very  much  perplexed  by  this  phenomenon,  and  his  own  early  idea  on 
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the  point  was  that  observers  used  very  bad  telescopes;  but  he  soon 
had  to  give  up  that  theory.  IiTadiation  is  probably  a  puxely  ocoular 
phenomenon,  having  its  seat  in.  the  eye  itself,  andi  will,  tlierefore,  be 
unavoidable  to  tlie  end  of,  time. 

After  the  item  on  "goitre"  was  read  Dr.  L.  Feuchtwanger- 
remarked  that  it  was  said  that  the  mountain  air  and  the  water  of 
Savoy  was  the  cause  of  goitre. 

Dr.  A.  Preterre  said  that  goitre  is  mainly  confined  to  females, 
therefore  it  is  not  due  to  the  water  or  the  mountains. 

Dr.  J.  J.  Edwards  stated  that  goitre  is  an  enlargement  of  the 
thyroid  gland.  It  is  nothing  more  or  less  than  a  vice  of  scrofulous 
connection,  by  marryiiig  witliin  the  forbidden  degree.  It  is  one  of 
the  most  simple'  forms  of  scrofula.  Whenever  blood  relations  marry 
there  will  be  scrofula  in  some  shape  or  other. 

Dr.  L.  Bradley  said  he  always  understood  that  goitre  was  occa- 
sioned by  drinking  the  sandy  water  of  the  Alps  and  other  mountain- 
ous places  in  Switzerland. 

New  Keeosene  Buknek. 

Mr.  Bliss  exhibited  his  kerosene  lamp.  The  chimney  is  four  inches 
high,  and  gives  perfect  combustion.  A  six  inch  chimney  would 
increase  the  flame  just  one  inch  higher.  The  chimney  is  always  cool, 
tlie  air  is  adhiitted  so  evenly  that  it  cools  the  burner  so  that  the 
chimney  eaui  be  taken  off  after  some  time. 

B^suLis  OF  Chemical  Action  in  a  Boilek. 

Mr;  C.  E".  Emery  exhibited  some  pieces  of  zinc  taken  from  a  boiler ; 
they  were  placed  on  the  upper  surface  of  the  water  ;  they  were  put 
in  the  boiler  to  prevent  corrosion  of  the  iron.  The  fii-st  surface 
condensers,  were  made  with  copper  tubes,  and  the  efiect  was  that  the  , 
heating  surfaces  of  the  boiler  were  covered  with  pin  holes.  The 
same  diffieulty  occurs  now  where  the  tinned  tubes  are  not  perfectly 
tinned.  Zinc  was  tried,  and  the  result  is  to  curve  the  zinc  in  tliis 
curious  shape.  They  have  been  placed  in  the  boiler  five  months. 
The  zinc  when  put  in  was  in  square  straight  pieces,  and  now  they 
are  quite  curved,  these  curves  are  probably  due  to  the  rapi^  circula- 
tion: of  tlie  water,,  the  convection  is  toward  the  fire  door  surface.  The 
water  used  in  this  boiler  was  distilled,  that  is,  condensed  steam. 
Pure  olive  oil  was  used  in  the  cylinders.  It  is  an  important  item  to 
iava  water  for  boilers  in  this  city,  where  the  water  tax  is  so  great ; 
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for  this  reason  in   some  cases  the  steam  is  condensedj  and  used   oyer 
and  over  again. 

Fuse  for  FiRmo  Nitbo-Glycerine. 

Dr.  D.  D.  Parmelee  exhibited  specimens  of  the  fuse  in  general  use 
in  exploding  nitro-gl.yeerine.  It  is  Mr.  Bishops.  The  fuses  are 
primed  with  the  mixture  of  the  subphosphide  and  subsulphide  of 
copper  with  chlorate  of  potash,  in  which  the  terminals  have  not  been 
found  quite  free  from  adherent  residue  after  ignition.  The  fuse  is 
ignited  by  a  static  electric  machine  which  works  in  damp  weather. 
The  disk  of  the  machine  is  made  of  India  rubber.  Where  a  number 
of  explosions  are  required,  the  wires  are  alternately  connected  with 
the  positive  and  negative  poles  of  the  battery. 

The  electrician  of  the  Hoosic  tunnel  exploded  several'  primers,  and 
in  one  case  he  exploded  four  together^  the-  report  of  which  was  simul- 
taneous. 

An  Old  Photographic  Camera. 

Mr.  John  Johnson  exhibited  a  camera  which  was  used  some  thirty 
years  ago.  He  also  showed  one  made  in  1S39,  a  year  later,  which, 
was  used  in  London  .to  take  pictures.  At  first,  a  concave  mirror 
made  of  speculum  metal,  was-  used ;  this  simply  inverted  the  figure, 
but  did  not  change  the  right  from  the  left.  An  objection  to  the 
speculum  was  its  high  price,  a  good  one  costing  $100 ;  but  the  con- 
cave mirror,  here  used,  invented  by  Mr.  Walcott,  could  be  made  for 
about  ten  dollars.  In  1810  he  went  to  Londom  and  patented  this 
camera  there,  just  one  year  before  it  was  patented  here.  The  first 
cameras  were  of  twelve  inch  focus,  which  was  soon  after  reduced  to 
six  inches,  which  made  a  picture  in  just  half  the  time.  With  short 
focus  cameras,  there  is  a  difiiculty  in  getting  the  chemical  focus ;  a 
tape  was  sometimes  used  to  measure  the  distance  from  the  sitter  to 
the  camera,  and  then  to  place  the  index  hand  to  that  measure  on  the 
scale  attached  to  the  camera.  He  only  presented  this  camera  as  a 
specimen  of  the  first  used  in  this  country,  and  on  account  of  its  good 
order  and  preservation.  He  first  used  the  chloride  of  iodine  on  the 
daguerreotype  plate,  and  afterward  the  chloride  of  bromine,  which 
quickened  the  process  materially. 

Bridges  to  Brooklyn. 
Mr.  Fisher  made  a  diagram  on  the  black-board,  of  the  suspension 
bridge,  to  start  from  Tryon  Row,  the  ground  here  being  thirty  feet 
above  high  water  in  the  middle  of  the  river. 
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Mr.  George  W.  Dows  read  the  following  explanation  of  his  plan  of 
making  dykes,  and  wet-basins  in  the  East  river.  He  also  exhibited 
a  drawing  of  the  plan. 

This  plan,  for  making  docks  and  wet-basins  in  the  East  river,  which 
has  already  been  noticed  in  some  of  the  daily  papers,  offers  a  feasible 
and  noble  provision  for  the  now  great  and  rapidly  growing  wants  of 
New  York  and  Brooklyn.  Its  object  is  to  furnish  superior  anchorage 
and  wharfage  for  the  shipping,  large  and  convenient  warehouses  for 
merchandise,  and  handsome  stores  for  jobbing  and  retailing  purposes  ; 
also,  solid,  pleasant,  fi^ee^  and  abundant  passage  way  for  pedestrians, 
and  all  kinds  of  wheeled  vehicles,  between  the  two  cities,  doing  away 
with  the  ferries,  and  all  necessity  for  bridges  and  tunnels  across  the 
river. 

In  their  letter  to  the  Harbor  Commissioners  of  29tli  December, 
^855,  Gen.  Jos.  G.  Totten,  Prof  A.  D.  Bache,  and  Capt.  Chas.  H. 
Davis,  among  other  observations,  said  :  "  Among  the  harbors  of  the 
world,  none  exceed  New  York,  and  but  few  can  compare  with  it  in 
beauty  and  commodiousness  ;  but,  immense  as  this  harbor  is,  there 
is  a  limit  to  its  capacity,  and  to  what  may  be  called  its  natural 
resources.  Its  business  cannot  much  ionger  be  carried  on  as  now, 
but  will  require  a  system  of  wet-basins,  built  with  materials  and 
upon  a  plan  commensurate  with  the  opulent  resources  of  the  State 
and  city,  and  the  stableness  of  their  prosperity.  "Wet-basins  add 
much  to  method  and  dispatch,  which  are  the  living  principles  of 
business.  We  are  not  to  govern  our  views  by  the  New  York  of  to-day 
but  by  the  New  York  of  fifty  or  a  hundred  years  hence.  Sooner  or 
later,  a  system  of  wet-basins  must  be  adopted  even  here.  Into 
London  is  poured  the  wealth  of  the  world,  which,  but  for  its  docks, 
must  have  found  elsewhere  a  place  of  deposit.  They  are  indeed  the 
means,  as  well  of  the  symbols,  of  its  commercial  greatness." 

These  gentlemen  recommended  several  places  in  which  to  locate 
such  basins  within  the  city  limits.  Those  places  having  become  filled 
up  and  otherwise  occupied,  there  is  now  no  other  way  to  fully  supply 
this  great  want  than  in  the  plan  here  proposed.  The  Harbor  Commis- 
sioners said :  "  It  is  manifest  that  the  commerce  of  New  York  will 
eventually  become  greater  than  that  of  any  other  city  of  ancient  or 
modern  times  ;,  id  that  the  city  must  become  the  center  of  trade 
and  exchanges  ;  the  storehouse  and  metropolis  of  the  commercial 
world.  The  experience  of  the  past  justifies  the  assumption  that 
within  the  next  thirty  years,'  New  York  will  surpsss  any  other  city 
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of  the  globe  in  the  volume  of  its  trade  and  amount  of  its  tonnage." 
Indeed,  our  growth  in  commerce  and  population  has  been  more  rapid 
than  was  anticipated,  and  "  our  suiferings  aye  intolerable"  under  the 
present  cramped  and  crowded  condition  of  things.  Relief  in  some 
way  must  be  obtained,  and  cannot  come  too  soon.  This  project  will 
supply  all  that  we  need,  and  its  influences  in  deepening  the  channel  to 
Sandy  Hook,  quieting  the  waters  of  Hellgate,  and  otherwise  improving 
the  harbor,  also  strongly  recommend  it.  The  "  East  river,"  being 
merely  an  arm  of  the  sea  and  not  a  true  river,  thus  affords  such  con- 
venient and  magnificent  docks  as  cannot  be  had  elsewhere. 

It  is  proposed  to  occupy  the  "  East  river"  between  Corlear's  Hook 
and  the  foot  of  Broad  street  or  Old  slip,  making  two  or  three  large 
basins,  with  surrounding  warehouses ;  the  sound  steamers  to  be 
kept  on  the  eastern  side  of  the  docks,  and  accommodations  to 
be  provided  for  ocean  steamers  on  the  western  side  ;  admitting 
of  all  descriptions  and  sizes  to  pass  through  at  high  tides,  or  stated 
periods  of  the  day  and  night.  The  wharves  and  piers  are  to  be  faced 
with  stone  and  filled  in  with  earth,  making  solid  ground  for  buildings 
and  streets,  except  at  the  ship  passage  ways,  which  are  to  be  crossed 
by  bridges  of  forty  to  seventy-five  feet  long  (the  center  ones  being 
longest)  and  100  feet  wide.  One  hundred  feet  is  the  width  of  the 
central  street,  the  stores  and  warehouses,  on  each  side,  being  150  feet 
deep.  Five  hundred  feet  is  the  whole  width  of  each  causeway.  The 
signal-flag  shows  when  a  causeway  is  open  for  passing  vessels  ;  the 
times  of  opening  to  alternate,  so  as  always  to  keep  most  of  the  cause- 
ways in  condition  for  an  uninterrupted  intercourse  between  the  two 
cities. 

The  cost  will  be  many  millions  of  dollars ;  but  the  plan  carries 
with  it  the  true  elements  of  self-construction  and  preservation,  so  that 
no  municipal  aid  will  be  required.  Ferries,  bridges  and  tunnels  must 
have  returns  in  tolls,  or  taxes  on  the  people  at  large ;  but  this  project 
looks  only  to  the  rents  of  its  wharves,  warehouses  and  stores,  which 
promise  to  pay  a  large  percentage  on  the  outlay  ;  and  already  there 
is  evidence  of  an  abundant  capital  being  supplied  as  soon  and  as  fast 
as  wanted. 

Many  of  our  oldest  and  best  informed  citizens,  merchants,  ship- 
masters and  others,  have  seen  and  approved  of  this  project,  and  it 
now  only  needs  the  assent  of  the  proper  authorities  to  insure  its 
construction.  As  in  all  great  works,  some  objections  and  incon- 
veniences may  attend  this ;  but  it  is  evident  that  they  can  be  only 
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*'  as  a  drop  in  the  bucket "  in  comparison  with  its  many  and  very 
great  advantages,  which  would  give  immediate  and  permanent  relief, 
and  also  a  powerful  impulse  to  the  growth  of  our  commerce  and 
population. 

In  conclusion,  Mr.  Dows  said  he  would  discuss  the  question  more 
fully  at  the  next  meeting. 

Adjourned. 


January  28, 1869. 

Professor  S.  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emery,  Secretary. 

The  usual  scientific  items  were  read  by  the  chairman,  some  of  the 
more  interesting  of  which  we  note  as  follows : 


'O 


Preservation  of  Eggs. 

A  mention  of  the  French  method  of  preserving  eggs  by  coagulating 
a  film  of  albumen  upon  the  interior  of  the  shells  by  dipping  them  for 
a  moment  in  boiling  water,  called  out  a  suggestion  from  Dr.  Bradley 
that  tlie  shells  might  perhaps  be  rendered  impervious  to  air  by  coat- 
ing them  with  hydrated  alkaline  silicate  or  soluble  glass.  To  this  a 
member  replied  that  he  had  tried  the  proposed  method  several  years 
ago.  He  carefully  coated  the  eggs  with  silicate,  packed  them  in 
l>ran,  and  let  them  alone  for  three  months.  At  the  end  of  that  time 
Le  broke  them,  and  "let  them  alone  for  ever  after."  Dr.  Vander- 
weyde  explained  that  when  the  silicate  is  manufactured  under  a  high 
pressure  it  will  not  deliquesce  as  it  will  when  the  alkali  is  in  great 
excess.'  Some  years  ago  a  bridge  over  the  Schuylkill  river  was 
coated  with  this  material  to  render  it  fire-proof.  The  soda  washed 
out  and  the  silica  was  reduced  to  a  powdered  condition,  so  that  the 
experiment  was  practically  a  failure. 

Patent  Soles  for  Boots. 

As  a  new  and.  useful  invention,  Clarke's  patent  sole  for  boots  and 
shoes  was  exhibited  and  explained.  The  outer  sole  is  perforated 
with  numerous  holes  into  which  are  firmly  fitted  knobs  or  pieces  of 
India  rubber.  These  knobs  project  about  one-sixteenth  of  an  inch 
below  the  surface  of  the  sole,  and  prevent  slipping  upon  ice,  slippery 
pavements,  etc. 
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Bridge  Commttn-ication  between  New  York  aotd  Brooklyn. 

The  regular  subject  for  the  evening,  that  of  bridge  communicatioa 
with  Brooklyn,  was  then  opened  by  Dr.  Edwards,  who  condemned 
anv  reliance  upon  Brooklyn  as  affbrding  any  accommodation  for  the 
surplus  population  of  New  York.  A  bridge  to  Brooklyn  would  be 
of  no  use,  and  to  throttle  the  river  by  bridges  or  otherwise  would 
only  impede  the  commerce  of  the  city  without  helping  its  growth  in 
any  way.  After  Dr.  Edwards'  remarks,  which  met  with  some  rery 
unequivocal  tokens  of  dissent  from  those  present,  Dr.  Lozier 
explained  the  construction  of  the  arched  suspension  bridge  invented 
by  Mr.  L.  W.  Wright,  an  English  projector  now  in  this  country.  The 
bridge  was  sketched  as  consisting  of  a  series  of  iron  ribs,  so  connected 
and  arranged  as  to  sustain  or  support  the  pressure  and  tension  of  each 
other  ;.the  ribs  being  of  any  desired  arch  or  curvature,  or,  if  desired, 
nearly  level  like  common  girders.  It  is  claimed  for  the  invention 
that  it  may  be  built  on  piers  capable  only  of  sustaining  the  vertical 
pressure,  the  thrust  of  the  arches  ordinarily  incurred'  being  done  away 
with.  It  was  thought  that  a  bridge  on  this  plan  might  be  thrown  over 
the  East  river  on  a  single  arch,  the  distance  being  about  sixteen  hun- 
dred feet.  Dr.  Rich  advocated  a  plan  proposed  at  a  previous  meet- 
ing by  Mr.  George  "W.  Dow,  of  Brooklyn.  In  this  the  river  is 
designed  to  be  crossed  by  several  causeways,  each  from  three  hundred 
to  one  thousand  feet  in  width  ;  the  central  portion  of  each  one  serv- 
ing as  a  roadway,  while  the  remainder  should  be  built  up  with  stores 
and  "warehouses.  Between  the  causeways  large  basins  would  be 
formed  for  the  accommodation  of  shipping,  to  which  access  could 
be  had  by  passages  through  the  causeways  furnished  with  locks  or 
gates.  Mr.  Dow  followed  with  an  elaborate  paper  in  defense  of  this 
plan,  in  which  the  action  of  the  tides  and  of  the  North  river  current 
with  reference  to  the  filling  up,  or  vice  versa,  of  the  harbor  was  dis- 
cussed at  considerable  length,  which  is  here  appended. 

Mr.  Chairman  :  At  the  meeting  of  this  association,  on  Thursday 
evening  last,  the  plan  for  docking  and  making  wet-basins  in  the  East 
river,  and  the  important  objects  to  be  gained  thereby,  was  pretty 
fully  explained,  showing  how  largely  and  well  it  would  meet  the 
evident  and  rapidly  growing  wants  of  our  harbor,  our  commerce,  and 
our  population  in  general ;  and  that  it  would  also  tend  to  unite  the 
cities  of  New  York  and  Brooklyn  which  should  be  one  in  name  as 
they  really  are  in  fact,  and  thus  do  away  with  disputes  respecting  the 
river  property,  and  at  once  make  a  city  of  one  and  one-half  millions 
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of  inhabitants,  whicli,  with  the  facilities  of  the  proposed  construction, 
would  soon  double  in  numbers  ;  and  the  dock  improvement  in  itself 
would  also  add  many  millions  of  real  and  taxable  property  fo  thd 
wealth  of  the  State,  besides  giving  an  impetus  to  trade  which  would 
greatly  benefit  our  whole  country. 

During  the  discussion  which  folldwed  four  objections  wefe  raised. 
jF'irst,  that  the  plan  might,  if  carried  into  elFect,  injuriously  obstruct 
and  impede  the  navigation  of  East  river.  Second.  That  the  water 
in  the  basins  would  be  likely  to  fi'eeze  up  in  winter.  Third.  That 
the  basins  would  soon  fill  up  with  silt,  or  mud  and  the  out-pourings 
of  sewers ;  and  Fourth,  that  on  the  law  of  tidal  flowages^  a  dyke 
across  the  East  river  might  injure  rather  than  improve  the  ocean 
entrance  to  our  harbor. 

For  a  few  moments  let  us  examine  these  objections,  and  see  if  they 
are  not  rather  the  resfult  of  fear  than  of  a  proper  consideration  of  all 
the  circumstances. 

First,  as  to  the  supposed  serious  obstruction  to  navigation  in  the 
East  river.  Tlie  plan  itself  by  the  conveniences  it  offers,  does  away 
with  all  necessity  for  ferry-boats  in  its  vicinity  ;  and  for  the  eastern 
steamers  and  a  large  portion  of  the  sailing  vessels  to  go  round  into 
the  North  river.  Thus  greatly  lessening  the  number  of  vessels  which 
are  now  going  on  that  part  of  the  river.  It  also  gives  such  facilities 
to  our  larger  vessels  and  foreign  shipping,  with  the  ocean  steamers 
that  they  will  gladly  seek  its  aid ;  and  it  is  evident  that  not  many 
large  vessels  will  desire  to  pass  uninterruptedly  through,  except 
occasionally  as  now,  and  when  repairs  are  desired.  Of  the  smaller 
class,  chiefly  schooners  and  sloops  in  the  coal  and  lumber  trade,  with 
spme  few  others,  from  best  information  obtained  from  Hellgate 
statistics,  a  large  allowance  will  be  150  sail  for  one  day.  This 
exceeds  very  considerably  the  present  average  which  is  not  much 
if  any  over  100  sail  per  day.  Many  of  these  vessels  are  bound 
to,  and  from  the  far  east,  to  ports  further  south,  and  might 
just  as  well  go  more  directly,  and  outside  of  Long  Island  ;  but,  admit- 
ting that  they  must  all  go  through  the  proposed  docks,  we  have  one- 
half,  or  seventy-five  vessels  at  each  high  tide,  and  three  out;lets  at 
each  dyke,  making  twenty-five  sail  for  each  outlet,  and  one  and  a 
half  to  two  hours  or  more  at  every  high  tide,  in  which  to  put  them 
through.  It  is  easy  to  see,  and  our  tug-men  confirm  it,  that  they 
can  all  be  put  through  the  first  dyke  in  less  than  one  half  of  an  hour 
leaving  about  one  and  a  half  hours  for  any  other  vessels  that  may 
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■vraut  to  pass  in  or  ont.  On  best  autlioritj  we  find  that  at  least  one 
and  one  half  hours,  on  an  average,  passes  away  during  the  rise  and 
slack  water,  and  fall  of  the  first  half  inch,  at  full  tide,  and  when  the 
motion  of  the  water  is  scarcely  felt.  Probably  a  still  longer  time 
could  be  used,  because  the  high  tides  will  be  at  the  navy  yard  and 
at  Governor's  Island  at  a  diiFerent  period  of  time,  say  one  hour  or 
more  apart,  and  when  the  sails  have  reached  the  other  end  of  all  the 
basins  (which  can  be  passed  regardless  of  the  outside  waters,  it  not 
being  proposed  to  have  any  gates  on  the  interior  lines),  the  outside 
high  tide  will  soon  let  them  through,  and  thus,  probably,  not  more 
than  two  hours  will  be  consumed  in  the  whole  passage.  If  either 
open  flowage  of  tides,  or  a  system  of  locks  is  found  to  be  better  than 
flood  gates,  they  can  be  adopted.  We  admit  that  in  either  arrange- 
ment there  would  be  some  delay  beyond  the  time  now  consumed  in 
passing  this  part  of  East  river,  particularly  when  free  from  ice  ;  but 
it  will  be  more  than  made  up  by  the  stillness  of  the  waters  which  the 
dykes  will  cause  at  Hellgate  and  elsewhere,  thus  enabling  vessels  to 
pass  on  without  their  present  stoppages  ;  so  that,  in  reality,  the  dykes 
will  hasten,  rather  than  retard  the  passage  of  vessels  between  Gover- 
nor's Island  and  Throg's  Neck,  or  Long  Island  Sound;  and  in  freez- 
ing times,  they  will  do  them  a  great  additional  service  by  keeping  ice 
away,  as  will  presently  be  shown.  Suppose,  however,  that  there  is 
some  delay,  and  that  some  of  these  sloops  and  schooners  are  com- 
pelled to  wait,  even  a  whole  day,  or  go  outside  of  Long  Island,  or 
through  a  Harlem  canal,  are  we  to  relinquish  a  vast  good  which  the 
docks  would  confer  on  the  many,  simply  because  this  comparatively 
small  interest,  large  as  it  is,  might  be  put  to  a  little  inconvenience? 
In  the  language  of  the  Coast  Survey,  "we  are  not  to  forego  docks, 
wharves,  and  piers,  &c.  (to  which  we  may  add  good  harbor  entrances, 
and  great  highways  of  land  travel)  "  the  very  means  and  instruments 
by  which  the  use  of  the"  harbor  is  established,  because  wherries  and 
small  craft  cannot  stem  the  current  "  (or  be  put  to  some  delay).  No  ; 
as  well  might  a  man  refuse  to  eat,  and  preserve  his  life,  because  his 
hand  might  be  put  to  some  trouble  in  conveying  food  to  his  mouth. 
"We  should  rather  seek  for  the  greatest  good  to  the  united  interest  of 
all  concerned  and  govern  ourselves  accordingly  in  these  public  works. 
On  the  second  objection,  the  liability  to  freeze,  we  have  only  to 
instance  the  experience  of  the  Atlantic  dock,  Brooklyn,  to  whose 
superintendent  this  plan  has  been  submitted  ;  and  he  says  that  we 
need  not  fear  any  serious  trouble  from  that  cause.    Of  their  own  dock 
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they  say :  "  Ice,  which  go  frequently  obatructs  the  ferries,  gives  little 
©r  no  trouble  to  the  basin.  That  which  forms  inside  is  thin,  and 
kept  broken  and  fragmentary  by  the  constant  movement  of  vessels. 
When  the  ice  is  coming  in  on  a  flood  tide,  the  basin  entrance  is 
temporarily  barred  by  a  float,  wliich  wards  off  the  ice,  and  induces  it 
to  pursue  further  on  its  search  for  a  nook  or  bay  in  which  to  entrench 
i^eelf."  Their  depth  of  water  is  only  twenty-five  feet ;  and  when  we 
consider  that  in  the  proposed  basins  the  water  will  be  from  forty  to 
sixty  feet  deep,  and  that  the  whole  body  of  water,  from  the  surface 
to  the  bottom,  mnst  be  chilled  to  the  freezing  point  before  ice  can 
form  on  the  surface,  and  that,  in  the  coldest  weather,  we  can  prevent 
that  chill,  by  exchanging  the  inside  water  of  the  docks  for  the 
warmer  water  just  brought  in  from  the  ocean.  It  is  easy  to  see  that 
we  can  always  be  free  from  ice,  and  not  even  troubled,  as  now,  by 
the  North  river  ice,  which  the  dykes  would  keep  away  entirely. 

On  the  third  objection,  concerning  the  silt  or  mud  and  sewerage, 
it  is  too  early  at  present  to  say  precisely  what  may  be  done  in  this 
direction.  It  is  pretty  certain,  however,  that  this  matter  cannot  be 
in  a  much  worse  condition  than  it  is  now  in.  The  slips  of  New 
York  and  Brooklyn  are  filling  up  at  the  rate  of  one  and  a  half  and 
two  feet  per  annum,  and  are  only  kept  free  by  the  dredging  machines. 
That  a  very  lai'ge  portion  of  this  silt  comes  down  from  the  North 
river  is  proved  by  the  fact  that  at  the  Cunard  wharf  in  Jersey  city, 
ten  feet  of  mud  are  dredged  out  annually.  The  proposed  dykes 
would  shut  this  off,  and  a  constant  high  water  in  the  basins  would 
prevent  any  of  the  present  sewerage  stenches  of  the  low  tides ;  and 
the  sewerage  stuflf  could  as  well  be  dredged  out  then  as  it  now  has  to 
be,  and  in  many  cases  at  private  expense.  It  is  believed,  however, 
that  this  manure  may  be  retained  in  tanks,  and  pumped  out  and 
carried  off  at  an  expense  which  the  agriculturists  will  gladly  pay  for 
its  use  ;  but  of  one  thing  we  may  be  sure,  that  the  owners  of  the 
docks,  in  self  protection,  will  not  allow  the  sewerage  in  any  way  to 
injure  their  property,  so  the  public  have  nothing  to  fear  from  that 
source.  Nor  is  there  the  least  danger  that  they  will  over  allow  the 
basins  otherwise  to  fill  up  so  that  they  cannot  be  used. 

We  come  now  to  the  fourth  and  most  important  objection :  whether 
^these  dykes  and  docks  would  not  cause  such  efl'ects  on  the  running 
"waters  as  might  injure  rather  than  improve  our  main  channel  to  the 
ocean,  as  has  been  noticed  in  the  Boston  harbor. 

It'is  a  fundamental  rule  laid  down  on  the  experience  of  European 
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engineers,  and  acknowledged  as  just  by  high  authorities  of  our  own. 
country,  that  "the  navigable  condition  of  the  channels,  at  the 
entrances  and  ov«r  the  bars  of  tidal  rivers,  especially  as  to  permanence 
and  capacity,  is  entirely  dependant  on  the  influx  and  efflux  of  tidal 
water."  In  other  words,  in  order  to  keep  your  channels  good  yoa 
must  preserve  the  receiving  capacity  of  your  inland  basins,  or  tidal 
reservoirs,  so  as  to  keep  up  the  great  inward  and  outward  flow  of 
water  to  scour  the  channel.  We  acknowledge  the  correctness  of  this 
rnle,  and  the  necessity  of  adhering  to  it  in  all  cases  where  the  waters 
of  the  flood  tides  return  by  the  same  channel  and  in  full,  to  the 
ocean,  as  at  Boston ;  but  it  is  diflerent  where  the  flood  waters  largely 
run  off  in  some  other  direction,  and  also  cause  to  run  oft'  in  that 
other  direction,  a  large  portion  of  the  river's  natural  flowage,  as  is 
done  in  the  harbor  of  Kew  York.  Every  one  must  comprehend  that 
it  is  not  the  waters  of  the  incoming  tides,  but  rather  the  outflowing 
waters  which  best  clear  the  channel ;  and  that  if  more  water  comes 
in  from  the  ocean,  than  goes  out,  the  channel  is  most  likely  to  choke 
up  and  be  spoiled.  Consequently  the  aim  should  always  be  to  have 
the  greatest  possible  flowage  from  the  harbor  down  to  the  ocean. 
These  premises  being  acknowledged,  let  us  now  examine  the  flowage 
of  waters  between  Xew  York  city  and  Sandy  Hook,  and  see  if  all  is 
rirrht  in  that  direction.  The  flood  tide  runs  in  from  the  ocean,  and 
up  through  the  East  river  to  Long  Island  sound,  occupying  about  six 
hours.  Then  comes  the  ebb  tide  returning  .from  the  sound,  through  the 
same  channels,  to  Sandy  Hook  and  the  ocean,  also  occupying  about  six. 
hours.  So  far  all  may  be  well:;  and,  if  we  had  no  Hudson  river,  the 
rule  laid  down  by  European  authorities  might  be  perfectly  applicable 
to  our  harbor ;  but  we  have  a  Hudson  river,  a  deep  flowing  river, , 
and  one  which  makes  that  rule  decidedly  inapplicable,  while  tlie-. 
East  river  remains  open  as  now.  The  peculiar  manner  in  wliieh 
the  flowing  waters  of  the  Hudson  river  aflects  our  channels 
seems  not  to  have  been  noticed  by  the  coast  survey,  or  the  har- 
bor commissioners,  and  never  to  have  attracted  that  attention 
heretofore  which  its  importance  evidently  deserves.  Indeed  tliis 
writer  has  found  no  mention  of  it  previous  to  his  own  obsei'va- 
tions  in  that  direction,  and  remarks  upon  it  about  a  .year  ago. 
During  all  ebb  tides  the  water  of  the  Hudson  river  flo-ws  naturally 
down  to  the  ocean,  passing  off  with  the  receding  ocean  watei-sin  the 
six  hours  or: so  of  ebb  tides.;  but  on  the  flood  tides  an  irregularity  is 
discovered.  The  waters  do  not  then  run  up  the  rivery.abova  the, city, 
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during  the  -whole  six  hours  or  so  of  the  tide.     On  the  contrary,  they 
onlj  flow  up  there  four  and  one-half  to  five  hours  per  flood  tide, 
during  most  of  the  year ;  and,  for  about  six  weeks  time,  in  early 
spring,  during  heavy  thaws  and  rains  up  stream,  there  is  actually 
little  or  no  upward  tide  flowage  at  all  between  this  city  and  Albany. 
Yet  the  river  water,  during  all  tlie  flood'tides  of  this  period  of  time, 
is  continually  running  down  the  stream.     It  does  not,  however,  go 
down  to  the  ocean  at  Sandy  Hook.     When  the  flood  tides  come  in, 
all  this  North  river  water  is  compelled  to  turn  its  course  and  pass 
around  the  battery  into  the   East  river ;  consequently,    all   of  this 
vast  body  of  water,  which  would  do  so  much  go"od,  in  its  outward 
flowage,  by  scouring  and  cleaning  out  our  channel  to  the  ocean,  is 
carried  off"  to  Long  Island  Sound ;  and  there  is  no  recompense  in  the 
returning  ebb  tides.      Moreover,  the  flood  tides  through  the  East 
river,  have  a- velocity  of  four  and  eight-tenths  to  Ave  miles  the  hour 
while  the  ebb  tides,  at  same  state  of  tide,  run  only  about  four  miles 
the  hour ;  so   that   even   the  tides  themselves  do  not  balance  each 
other,  the  difference  being  against  the  ocean  channel.     These  rapid 
currents   are  continually  deepening  the  "  East  river ;"  and,  as  the 
river   deepens,  the   currents  flow  faster  and  faster,  and   the  odds 
against  the  ocean  channel  becomes  greater  and  greater  every  year. 
We  would  clear  away  all  dangerous  obstacles  in  our  harbor  and  its 
■entrances;  those    at  Hellgate,    of  course  included.     But  it  is   per- 
fectly plain  that  the  East  river  entrance,  at  the  Battery,  while  open 
as  now  to  the  North  river  waters,  cannot  be  deepened  and  widened 
without  great  injury  to  our  Sandy  Hook  channels.     In  1857,  it  was 
found  that  the  East, river,  .between  the  Navy  Yard  and  the  Battery, 
had  deepened   three  to  six  feet  in  about  twenty  years,  and,  in  the 
"  south  chifcmel,"  at  Sandy  Hook,  where  there  was  tioenty-mie  feet  in 
1835,  there  was  but  eighteen  feet  in  1848,  and  only  sixteen  feet  in 
1853.     It  may  not  be  that  our  ocean  channels  will  all  be  reduced  to 
sixteen  feet  ten  years  hence,  as  Captain  Brady,  of  the  coast  survey, 
•supposes,  and  we  would  not  adopt  his  plan  of  shutting  off"  the  East 
■river  entirely.     Still  we  must  do  something  in  that  direction.     A 
mere  narrowing  of  the  stream  woul^  not  answer  the  purpose.     That 
would  only  cause  it  to  deepen,  as  in  the  narrow  places   at  and  near 
Hellgate,  where   a  depth  of  120,  and  even  1-iO  feet  is  found  ;  but  we 
must  be   able  to  control  the  East  river   entrance,   and   say  to   the 
waters  when  we  please, . "thus  far  shalt   thou   go   and   no  farther." 
'Gentlemen  of  the  coast  survey,  Professor  Bache,  and  others,  have 
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estimated  the  flow  age  of  a  single  tide,  between  IS'ew  York  and  the 
Jersey  shores,  at  327,000,000  of  tons  in  weiglit.  Assnming  that 
this-  is  on  a  full  tide  of  six  hours,  and  that,  during  the  year,  at  least 
one-quarter  of  it  is  carried  around  the  Battery  to  the  East  river  and 
into  the  sound,  we  find  that  there  is  tlius  lost  from  our  ocean  chan- 
nel, the  weight  and  momentum  of  about  82,000,000  of  tons  of  water, 
twice  in  each  clay^  on  an  average,  during  the  whole  year  round  ;  and 
all  this,  if  of  the  best  flowing  water  for  scouring  purposes,  and  such 
as  can  be  made  to  go  outward  to  the  sea,  causing  a  far  greater  out- 
loard  flowage  than  can  be  brought  in  by  the  flood  tides. 

If  it  is  asked  why  not  let  this  condition  of  things  go  on,  and  finally 
make  the  Hellgate  passage  the  main  eliannel  to  the  city,  as  it  might 
be  made  if  all  obstructions  are  cleared  away ;  the  reply  is  that  our 
commerce  does  not  all  come  from  the  east,  and  other  great  and 
important  interests  of  the  country  at  large  would  greatly  sufler ;  and 
besides,  an  insurmountable  objection  is  found  in  the  well  known  fact 
that  Long  Island  sound,  between  Riker's  island  and  Sand's  point, 
freezes  up  in  severe  winters,  for  weeks  and  even  months  at  a  time. 
Some  gentlemen  say  that  the  ice  from  the  North  river  flows  into  the 
sound,  and  spreads  out  beyond  Throg's  ISTeck  in  broken  pieces,  but 
quite  thick,  and  in  considerable  quantities,  and  that  the  winds  and 
incoming  tides  from  the  sound  then  bring  it  back  to  the  narrow 
channel  at  Fort  Schuyler  or  Throg's  Keck,  where  it  is  joined  together, 
and  chokes  up  the  passage,  and  the  cold  weather  soon  freezes  it  all 
into  one  solid  mass ;  thus  putting  an  end  to  navigation  until  warm 
weather  again  throws  it  open.  This  being  so,  if  we  keep  the  North 
river  ice  entirely  away  from  the  East  river,  we  shall  greatly  benefit 
even  the  sound  navigation,  besides  that  of  the  entire  East  river  up 
to  our  city.  * 

Having  discovered  that  so  large  a  portion  of  the  Hudson  river 
flowage  is  lost  to  the  Sandy  Hook  channel,  that  it  is  very  largely  the 
cause  of  the  dangerous  navigation  at  Hellgate,  and  that  it  fills  the 
East  river  with  ice  in  winter,  and '  possibly  aids  in  the  freezing  of 
Long  Island  sound  near  Fort  Schuyler,  we  have  suggested  that  a 
remedy  lies  in  the  use  of  a  dyke  or  dykes  across  the  East  river.  The 
proposed  dock  plan,  having  several  dykes  or  causeways,  is  intended 
to  correct  the  water  flowages,  and  at  tlie  same  time  to  keep  up  the 
passage  of  vessels  through  the  East  river ;  and  also  furnish  greatly 
increased  accommodations  for  our  shipping,  and  all  classes  of  ®ur 
people ;  and  thus  give  a  new  impulse,  in  an  onward  course,  such  as 
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New  York  can  never  attain  to  in  her  present  crowded,  cramped  and 
shackled  condition. 

The  city  of  London,  under  the  pressure  of  her  growing  commerce, 
found  herself  compelled  to  pull  down  her  houses,  over  acres  of  land, 
in  the  heart  of  the  city,  and,  at  large  public  expense,  to  dig  up  her 
streets  and  make  her 'docks,  without  which  she  could  not  now  main- 
tain her  exalted  position.  New  York  already  is  equally  hard  pressed 
for  good  wet  docks,  M'itliin  easy  and  convenient  distance  for  her  mer- 
chants, and  she  Jias  only  to  say  tlie  word,  and  obtain  the  assent  of 
our  State  and  congressional  authorities,  when  there  will  soon  spring 
up,  oiit  of  the  resources  of  private  capitalists,  this  noble  and  fea- 
sible pi'oject,  which  promises  so  much  good  for  her  harbor  and  to 
her  people,  and  such  magmficent  shipping  and  warehouse  accommo- 
dations as  will  make  her  the  storehouse  of  the  world,  and  preserve  her 
own  preeminence  in  population  and  commerce  for  long  ages  to  come. 

At  the  conclusion  of  Mr,  Dow's  paper,  Dr.  Vanderweyde  ex- 
plained that  were  it  not  for  the  tides  the  harbor  would  soon  fill  up 
with  silt.  The  closing  of  the  East  river  would  undoubtedly  tend  to 
this  result,  but  the  greater  rapidity  induced  in  the  currents  through 
the  day  would  benefit  Sandy  Iluok,  etc.,  by  deepening  the  channel. 
Whatever  convenien-ce  might  result  from  the  causeways  would  be 
more  than  balanced  by  injury  to  the  harbor.  The  speaker  stated 
tliat  in  the  great  majority  ofvCaaes,  the  filling  up  of  channels  is  due 
to  the  deposition  of  silt  from  .i-iver  waters.  Sea  water  seldom  depo- 
sits in  this  way.  He  illustrated  this  by  a  reference  to  the  filling  up 
of  the  basins  in  Amsterdam  and  Ilottei'dam,  in  Holland,  while  at  the 
mouths  of  the  Rhine  and  the  Iser,  in  Germany,  the  channels  through 
which  navigation  is  carried  on  are  salt  water  channels,  answering  in 
their  general  nature  to  the  East  river. 

Mr.  Lozier  presented  a  diagram  of  a  bridge  across  the  East  river, 
the  patent  of  Mr.  Lemuel  W.  Wright,  of  England,  and  read  a  short 
description  of  it. 

Dr.  J.  J.  Edwards  said,  we  want  all  Long  Island  for  a  market  gar- 
den, the  same  as  in  London.  The  course  of  the  North  river  has 
been  altered  by  dykes.  We  want  room  without  disturbing  existing 
rights.  We  have  a  magnificent  sound,  and  we  want  more  docks  thaa 
we  have.  The  Great  Eastern  can  go  along  side  of  Morris'  dock,  just 
al)ove  Harlem  on  tlie  East  river,  and  a  great  i>roportion  of  our  ship- 
ping would  go  tliere  if  tliey  could  get  dockage.  The  upper  part  of 
the  island  will  be  the  center  of  the  commerce  of  this  city.     We  have 
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the  Harlem  river,  but  we  make  no  use  of  it ;  we  should  put  it  to 
some  useful  purpose. 

Dr.  J.  B.  Rich  remarked  that  any  one  who  has  examined  the  situ- 
ation of  New  York,  M'ill  see  at  once  tliat  a  bridge  elevated  above  tlie 
water  seems  impossible.  It  would  involve  so  much  time  that  it 
would  hardly  be  worth  while  to  go  three-quarters  of  a  mile  in  the 
city  to  get  something  like  a  level.  A  man.  will  Bometimes  present  a 
project  one  hundred  years  before  the  time ;  it  will  be  laughed  at  and 
hardly  any  notice  taken  of  it.  So  he  viewed  this  plan  of  Mr.  Dows. 
There  are  many  advantages  to  be  derived  from  this  plan ;  and  among 
them  is  that  of  dee23ening  our  bay.  This  bay  is  well  known  to  be 
fast  filling  up,  but  the  moment  vre  cut  off  the  East  river  channel, 
the  water  will  be  diverted  in  another  direction  and.  clean  our  bay 
very  eifectually.  It  is  the  immense  alluvial  matter  that  comes  down 
the  North  river,  over  two  hundred  miles  long,  which  strikes  against 
Governor's  Island,  that  throws  this  matter  into  the  East  river,  thus 
choking  up  the  channel  there.  All  the  arguments  that  the  East  river 
keeps  the  channel  open,  are  based  upon  a  false  foundation.  If  the 
flow  of  the  North  river  was  more  rapid,  it  would  clear  itself  of  its 
many  obstructions,  which  in  a  short  time  threaten  to  fill  the  harbor 
entirely  up.  This  plan  of  Mr.  Dow's  will  quicken  the  current  of 
the  North  river  considerably.  Tliis  channel  is  not  filled  up  from 
what  comes  in  from  the  sea,  but  from  the  silt  that  comes  down  the 
North  river. 

Mr.  Dudley  Blanchard  remarked  that  the  Hudso-n  or  North  river, 
in  the  spring,  is  a  very  considerable  river,  but  at  other  times  it  is  not 
an  important  river.  The  water  flows  up  that  river  five  hours,  and 
down  seven  hours. 

Mr.  Dow  stated  that  the  tide  of  the  East  river  runs  up  at  the  rate 
of  five  miles  an  hour,  and  down  at  four  miles. 

Mr.  F.  Shelbourne  said  that  most  every  river  that  has  its  outlet 
into  the  sea,  has  more  than  two  channels,  and  when  one  is  filled  up 
another  is  deepened.  The  channel  at  Sandy  Hook  has  been  a  thou- 
sand feet  narrower,  although  Mr.  Blunt  denies  this. 

Mr.  C.  E,  Emery  remarked  that  the  tides  appear  to  be  a  very  for- 
midable objection.  Now  what  is  the  eft'ect  of  stopping  it  ?  It  must 
raise  the  tide  in  other  places.  The  flow  will  be  found  to  be  very 
great  up  the  North  river;  but  this  objection  can  be  overcome  by 
liaving  connection  with  the  open  sea,  and  thus  shutting  ofl"  the  water. 
Vessels  can  be  passed  iji  and  out  at  all  times. 

Adjourned  for  two  weeks. 
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February  llth,  1869. 

Prcfeseor  S.  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emery,  Secretary. 

Impkoved  Carpet  Stketchee. 

Mr.  Charles  Ruckert  exhibited  his  carpet  stretcher,  which  acts  on 
the  principle  of  the  toggle  joint,  and  exerts  immense  force.  A  num- 
ber of  teeth  at  the  end  of  one  of  the  levers  fastens  into  the  carpet, 
and  on  working  both  levers  the  carpet  is  stretched  very  even  and 
tight. 

Gas  Burning  Stove. 

Mr.  John  Johnson,  of  Saco,  Maine,  exhibited  his  gas  stoves.  These 
stoves,  he  said,  on  account  of  being  made  of  corrugated  iron  and  other 
improvements,  will  warm  a  room  sixteen  by  sixteen  feet  at  a  cost  of 
two  cents  an  hour. 

Improvement  of  New  York  Harbor. 

Samuel  McElroy,  C.  E.,  read  the  following  paper  on  this  subject, 
which  is  a  report  made  by  him  some  years  since. 

In  November,  1858,  while  engaged  on  the  construction  of  the 
Brooklyn  waterworks,  I  was  requested  by  George  S.  Howland,  Esq., 
a  prominent  citizen  of  Brooklyn,  to  examine  the  feasibility  of  a  plan 
suggested  by  him,  for  two  or  more  bridge  piers  across  the  East 
river,  to  be  arranged  for  the  construction  of  warehouses,  and  built 
on  blocks  and  piles,  or  other  open  water  ways,  with  draw  bridges ; 
these  piers  to  carry  wings  at  right  angles,  for  increased  warehouse 
construction,  which  was  a  prominent  feature  of  the  design. 

My  study  of  this  plan  made  it  clear,  that  while  such  an  arrange- 
ment for  warehouses  would  be  highly  remunerative,  there  were 
several  objections  to  open  water  way  bridges  across  the  East  river  at 
street  grade. 

From  considerable  experience  in  the  naval  engineer  service  at  the 
navy  yard,  of  the  contingencies  which,  both  in  winter  and  summer, 
affect  the  value  of  Xew  York  harbor  as  to  its  channel  entrance, 
Battery  and  East  river  anchorage,  annual  ice  gorges  and  silt  deposits, 
excessive  tidal  currents  and  otherwise ;  and  also  in  view  of  the 
increasing  demand  for  an  adequate  and  entirely  reliable  means  of 
transit  for  persons  and  vehicles  between  New  York  and  Brooklyn,  I 
was  led  to  change  the  plan  suggested  by  Mr.  Howland  to  a  form 
intended  to  furnish  an  absolute  relief  to  the  harbor  as  the  first  con- 
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sideration,  and  to  connect  these  cities  in  a  permanent  manner,  as  a 
contingent  benefit,  and  to  provide  the  most  ample  facilities  for  ware- 
houses and  trajishipment,  as  a  connnercial  benefit  and  a  source  of 
direct  remuneration,  together  with  the  proper  tolls  on  vehicles  and 
foot  passengers ;  and  I  submitted  my  views  to  him  to  this  elfect, 
under  date  of  December  9th,  1S58. 

This  plan,  for  which  a  number  of  notes  were  collected  at  the  time, 
has  been  occasionally  alluded  to  in  public  prints,  though  chiefly 
as  incidental  to  other  matters.  More  recently,  in  a  report  made 
January,  1867,  to  the  Hon,  J.  P.  Goodsell,  State  engineer,  on  a 
"  Survey  for  the  improvement  of  the  Hudson  river  and  Champlain 
canal,"  it  was  thus  mentioned  : 

"New  York  harbor  itself,  however,  has  one  defect  for  which 
engineering  science  controls  a  simple  and  advantageous  remedy. 
The  present  ship  channel  at  Sandy  Hook  is  obs-tructed  by  bars,  and 
is  not  properly  adapted  to  the  requirements  of  so  important  a  harbor 
in  depth,  direction,  or  permanency ;  and  from  Staten  Island  to  the 
upper  part  of  New  York,  the  Jersey  shore  on  one  side  and  the  wharf 
slips  on  the  other,  are  places  of  deposit  for  the  silt  of  the  Hudson  river 
and  Newark  bay,  which  enters  its  lower  basin  from  the  west. 

"  This  arises  from  the  peculiar  conformation  of  the  harbor,  which 
connects  with  Long  Island  sound  by  the  East  river,  and  through  the 
action  of  the  flood  tides,  which  seek  this  short  outlet,  the  proper  vol- 
ume of  the  Hudson  is  diverted  from  its  natural  course,  its  velocity 
impeded,  and  its  suspended  matter  deposited  at  points  of  great  com- 
mercial importance,  with  objectionable  results,  while  the  entire  East 
river  front  of  the  city  is  subjected  to  a  continual  alteration  of  power- 
ful tidal  currents,  which  impede  the  usual -operations  of  .commerce 
and  ferry  transit,  and  become  dangerous  in  the  winter  season  by  ice 
fields,  diverted  from  their  proper  direction  and  carried  around  the 
Battery, 

''  The  remedy  for  this  is  to  be  found  in  the  application  of  prin- 
ciples which  obtain  in  all  similar  cases,  and  which  have  been  sufii- 
ciently  tested  on  the  same  river,  as  on  many  others,  B_y  shutting  off 
the  East  river  inlet  at  some  convenient  point,  more  directly  near  the 
Fulton  ferry,  or  near  Houston  street,  the  entire  volume  of  the  river 
supply,  represented  by  a  stream  of  over  800  feet  wide,  twenty  feet  deep^ 
and  five  mile  current,  would  go  out  to  sea  and  make  its  ov/n  natural 
and  effectual  channel,  independently  of  all  artificial  or  temporary  aids, 

"A  good  and  substantial  dyke  or  pier,  about  400  feet  wide,  with 
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large  sliip  locks,  with  the  Harlem  river  improved  as  a  ship  canal, 
would  establish  the  main  ship  channel  at  Sandy  Hook,  with  enlarged- 
dimensions  and  increased  depth ;  relieve  the  deposits  at  the  city 
docks  and  Jersey  A'ats ;  prevent  the  tidal  current  on  the  East  river 
front,  with  its  obstructions  and  dangers;  connect  the  cities  of  IS'ew 
York  and  Brooklyn,  witli  an  adequate  means  of  transit ;  divert  the 
sound  trade  to  its  proper  terminus  in  upper  New  York  on  both 
sides ;  and  furnish  facilities  for  warehouses,  basins  and  docks,  which 
are  out  of  the  question  now,  but  are  very  much  needed." 

In  connection  with  this  subject,  the  recent  action  of  prominent 
citizens  of  Brooklyn  and  ]S^ew  York,  favorable  to  the  construction  of 
a  colossal  suspension  bridge,  to  be  about  5,862  feet  long,  with  1,600 
feet  central  span,  swinging  130  feet  above  the  river,  and  estimated 
to  cost  not  less  than  $6,675,357,  shows  the  public  demand  for  an 
adequate  means  of  crossing,  chiefly  superinduced  in  that  case  by  the 
hindrances  to  ferry  transit  in  the  winter  season  from  ice  fields  in  the 
East  river,  and  the  desire  for  more  perfect  city  union. 

I  have,  therefore,  revised  the  notes  collated  at  that  time  and  since, 
so  as  to  present  with  some  minuteness  of  detail  the  distinctive  fea- 
tures of  the  plan  proposed,  and  they  are  herewith  submitted. 

Pkoposed  Plan. 

This  will  be  discussed  as  to  its  General  Construction,  Location, 
Cost  and  Detail  Construction,  Income,  Advantages  and  Objections. 

General  Consteuction. 

The  general  construction  is  tliat  of  a  permanent  pier,  built  solidly 
from  the  river  bottom  to  the  coping  level,  five  feet  above  mean  high 
tide,  from  one  shore  to  the  other,  with  a  width  of  450  feet  at  the  top. 
This  pier  to  have  not  less  than  two  guard  locks  for  the  passage  of 
vessels  of  the  largest  class,  up  to  395  feet  length,  eighty-six  feet 
beami,  and  thirty  feet  draft,  the  locks  being  worked  by  floating 
caisson  gates,. at  each  end,  fitting  into  large  cut  stone  grooves,  and 
operated:  in  the  usual  way. 

The  means  of  travel  over  the  pier  to  be  by  three  streets ;  are  thirty 
feet  wide  on  eaeli  side,  connecting  with  the  caisson  gates,  which  are 
fitted  as  bridges  when  shut,  the  third,  a  central  avenue,  varying  from 
sixty  to  110  feet  in  width  and  connecting  at  tlie  guard  locks  with  a 
■wrought  iron  double  track  swing  bridge  thirty  feet  wide  by  225  feet 
long.     There  is  also  to  be  a  double  tunnel,  passing  from  a  point  near 
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each  end  of  the  pier,  under  tire  guard  lock?,  each  side  l^eing  twenty-twa 
to  twentj-three  feet  wide  and  eighteen  feet  higli  in  tlie  clear,  with  five 
feet  sidewalks  and  a  paved  carriage-way.  For  convenience  of  con- 
struction and  use,  the  line^of  this  tunnel  at  each  side  of  the  locks  will 
zigzag  in  rising  on  its  grade  (of  about  three  and  one-half  feet  per 
100),  while  a  side  footway  stair  will  provide  for  pedestrians  oo  as  tc 
avoid  any  loss  of  distance  in  walking  over. 

In  connection  with  the  tunnel,  at  the  first  return  near  the  guard 
lock  side  walls,  commodious  engine  and  boiler  rooms  will  be  built  to^ 
provide  the  power  required  for  occasional  drainage  and  pumping,  for 
pneumatic  tubes,  for  working  the  gate  and  other  capstans  and  the 
swing  bridge,  for  tunnel  ventilation  and  other  purfeoses  found" 
desirable. 

Between  the  side  streets  and  the  central  avenue,  rows  of  first  class 
warehouses,  five  stories  high,  will  be  built,  varying  from  140  to  165 
feet  in  depth  and  fifty  feet  ^vide,  which  can  be  connected*  o-ver  the 
central  avenue,  and  will  be  seventy  in  number  on  the  location  esti'- 
mated.  .  As  a  natural  sequence  of  tliis  construction  wing  pica's  wall 
probably  be  built  for  commercial  uses,  but  are  not  ineludjed  in  the 
present  plan. 

The  object  of  this  general  plan  is,  firstly,  to  stop  the  present  tidal 
currents  of  the  East  river,  witliout  impeding  ocean  scale  of  passage ; 
secondly,  to  furnish  a  permanent  and  uninterrupted  ti-ansit  between 
New  York  and  Brooklyn,  for  all  classes  of  travel ;  thirdly,  to  facili- 
tate coast  and  ocean  commercial  storage,  transhipment,  anchorage, 
repair,  &c.,  and  all  its  details  are  adapted  to  the  proper  development 
of  these  principles. 

Location". 

The  location  selected  for  the  initial  development  of  this  plan  is 
that  part  of  the  East  river  immediately  north  of  Corlear's  Hook,  on 
a  center  line,  coimecting  Delancey  street,  New  York,  with  South 
Sixth  street,  Brooklyn,  E.  D.,  which  is  near  the  abrupt  turn  made  to 
the  M'est  by  the  river. 

The  reasons  which  influenced  tliis  location  may  be  thus  stated,  viz. : 
1st.  The  gfeat  majority  of  ocean  vessels  which  arrive  at  or  leave 
New  York  do  so  through  New  York  bay,  and  except  for  purposes  of 
construction  or  repair,  large  vessels,  except  sound  steamers,  are  not 
much  seen  north  of  this  point.  The  navy  yard  and  government 
ships  are  below  it,  and  lierein  an  obiection  is  obviated  which  might 
obtain  at  Washington  against  such  a  pier  at  any  point  nearer  Fulton 
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ferry.  As  one  object  of  tins  plan  is  to  draw  a  line  of  distinction 
between  the  ocean  and  the  sound  commerce,  this  location  secures  the 
most  natural  and  suitable  division,  though  it  does  not  prevent  a  con- 
venient passage  wherever  located. 

2d.  In  construction,  the  soundings  and  river-bed  on  this  line,  and 
the  channel  cross-section,  have  some  advantages.  While  the  channel 
cross-section  is  less  at  any  point  below  the  navy  yard,  and  the  quanti- 
ties of  material,  labor  and  cost  would,  therefore,  be  less.  On  this 
line  a  more  convenient  arrangement  can  be  made  for  building  the 
guard-locks  and  sea-walls,  and  at  the  same  time  keeping  open  the 
channel  for  vessels  until  completion,  since  the  channel  proper  is 
chiefly  on  the  Brooklyn  side,  and  could  thus  be  the  last  part  closed, 
with  less  increase  of  tidal  current  during  construction  than  on  a 
different  channel  section ;  and,  in  fact,  the  guard-locks  could  be 
entirely  built,  fitted  for  use,  and  connected  with  the  New  York  side, 
without  any  serious  alteration  of  the  conditions  of  navigation  which 
now  exist  at  full  flood  and  ebb  tides,  assuming  the  use  of  steam  tugs 
for  sailing  vessels,  at  times  of  special  need.  This  occurs  from  the 
tidal  action  here,  which  produces  something  like  an  eddy  above  the 
Hook  on  the  New  York  side,  and  has  never  cut  out  the  river  bed  to 
any  depth  for  nearly  or  quite  half-way  across.  In  connection  with 
this  general  subject,  a  little  stud}^  of  the  East  river  charts  will  show 
that  above  the  Hook,  for  a  long  distance,  the  New  York  side  is  shoal, 
and  naturally  impracticable  for  heavy  di'aft  vessels,  the  deep  water 
being  on  the  opposite  side,  where  no  conmiercial  inducements  or 
facilities  have  been  offered  to  such  shipping,  which  arises  partly  from 
the  local  state  of  the  Brooklyn  wharves,  but  chiefly  from  the  injurious 
action  of  the  daily  tidal  currents  along  that  side  of  the  East  river. 

3d.  This  location  brings  the  pier  directly  in  line  with  the  main 
eastern  district  avenue  of  Brooklyn,  and  that  area  which  requires 
development,  not  only  in  this  district,  but  in  the  older  city,  and  really 
controls  an  area  of  present  and  prospective  use,  on  both  sides  of  the 
river,  wliich  goes  very  far  toward  balancing  any  present  claims  of  the 
Fulton  ferry  line.  It  also  interferes  much  less  with  existing  ferries. 
The  general  plan,  however,  is  independent  of  this  location,  and  its 
objects  can  be  attained  nearer  Blackwell's  Island  or  Fulton  Ferry,  as 
circumstances  may  dictate. 

Cost  and  Detail  Construction. 
A  work  of  this  magnitude,  as  to  character  and  quantities  of  mate- 
rials and  work,  necessarily  involves  great  cost,  and  should  be  estimated 
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'On  a  liberal  scale,  with  allowances  for  various  contingencies.  Its 
plan  sliould  also  be  so  devised  as  to  reduce  accidental  contingencies 
to  the  lowest  possible  number,  while  it  secures  permanent  construction. 

With  this  view  I  have  estimated  for  the  use  of  a  solid  stone  founda- 
tion for  the  entire  structure,  on  each  side,  formed  of  a  rip  rap  wall, 
easily  and  cheaply  made,  by  dumping  refuse  Palisade  stone,  which 
involves  no  serious  trouble  in  building,  and  cannot  be  displaced  when 
completed,  nor  can  it  settle, 

Tliis  work,  except  at  the  tunnel  center,  will  form  the  foundations 
of  the  guard  locks,  as  well  as  the  sea  wall  ;  at  the  tunnel  center,  for 
convenience  of  adjustment  and  grading,  a  continuous  pile  foundation 
is  estimated,  cut  off  at  a  uniform  level,  near  ordinary  river  bottom. 

On  these  foundations,  of  which  the  piling  will  precede  the  rip  rap 
fill,  the  guard  locks  will  be  built,  as  now  estimated,  in  five  timber 
and  plank  caissons,  carefully  bridged  and  braced,  with  knees  and 
other  frame  supports,  the  center  caisson,  258  feet  by  seventy,  being 
sixty-five  feet  deep,  to  carry  the  tunnel  division  on  both  locks  for  a 
continuous  length  of  250  feet,  and  the  central  part  of  both  locks. 
This  being  properly  sunk  on  its  piled  bed  and  anchored,  the  rip 
rap  base  will  be  made  on  each  side,  to  a  level  of  thirty  feet  below  low 
tide,  and  on  this  four  caissons,  each  201  feet  by  118,  and  forty  feet 
deep,  will  be  anchored  and  sunk,  providing  for  the  ends  of  each  lock, 
joining  the  center  part  by  cutting  through  the  caissons ;  a  simple 
device,  the  main  work  being  performed,  will  provide  for  the  return 
walls  or  each  lock  face. 

This  being  done,  the  rip  rap  work  will  be  built  on  the  ITew  York 
side,  to  its  proper  level,  fifteen  feet  below  low  tide,  and  on  the  north 
or  south  side,  the  crib  work  will  be  built  and  sunk  as  planned,  and  the 
sea  wall  carried  up  from  low  tide  to  its  coping  level.  The  opposite 
crib  work  and  sea  wall  can  then  be  made  in  smooth  water,  and  the 
central  filling  of  earthwork  completed  in  advance  of,  and  connection 
with,  the  tunnel  work  from  the  lock  tunnel  to  the  shore. 

All  this  being  done,  under  conditions  of  no  extraordinary  difficulty, 
and  the  guard  locks  ready  for  use,  the  rip  rap  walls  on  the  Brook- 
lyn side  can  then  be  brought  up  to  crib  base,  on  one  side  of  the  pier, 
and  to  mean  high  tide  on  the  other  side,  keeping  the  face  a  little 
slack  on  its  line.  This  done,  the  opposite  crib  work  can  be  anchored 
and  sunk,  and  its  sea  wall  completed,  and  afterward  the  rip  rap  dam 
can  be  dressed  over  on  its  slope  to  crib  base,  and  that  side  completed 
in  still  water.  As  the  object  to  be  accomplished  by  this  temporary 
rip  rap  dam  is  simply  to  control,  without  fully  shutting  off  the  tidal 
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current,  so  as  to  facilitate  building  the  opposite  crib  work,  there  need 
be  no  great  waste  of  material  in  its  construction,  nor  will  it  require 
much  surface  width,  and  for  this  use  layer  stone  can  be  selected ;  the 
crib  work  on  the  opposite  side  can  be  anchored-  and  built  with  or 
without  this  device  successfully. 

The  tunnel  work  between  the  rip  rap  walls  will  have  so  heavy  a 
side  protection,  about  200  feet  thick  on  each  side  at  the  base,  as  to 
be  easily  made  "  thorough  cut "  showing,  without  a  resort  to  coft'er 
dams  or  pumping. 

On  this  basis  of  plans  the  quantities  and  items  of  cost  are  thus 

estimated : 

281,000  yards .  .   Rip  rap  wall,  at  $1.25 $351 ,  250 

930,000  yards. .   Earthhll,  60c $558,000 

35,000  yards . .   EarthfiU,  30c 10 ,  500 

568,000 

Guard  locks : 

2,125 Foundation  piles,  $17 $36 ,  125 

Foundation    dredging 675 

2,200  m.  feet .   Caisson  framing,  60c 132 ,  000 

Caisson  bridging,  anchors,  &c.  10,000 

25,575  yards. .   Paibble  masonry,  $16 409,200 

3,200  yards. .   Cut  stone,  $45 144,000 

6,800  yards. .   Brick  work,  $18 122,400 

5 Caisson  gates,  $50,000 250,000 

1,104,400 

Sea  wall : 

3,750  feet  .  . .   Crib  work,  %m $247, 500 

6,375  yards . .   Rubble  masonry,  $15 95 ,  625 

1,390  yards. ,    Cut  stone  masonry,  $45 62)550 

Fenders,  rings,  &c 1 ,000 

Tunnels:  406,675 

38,500  yards..   Brick  work,  $16 $616,000 

4,500  yards . .   Concrete,   $8 36 ,  000 

Sky  lights,  &c 2,000 

*  Stairways 1,000 

2,450  feet  .  .  .   Iron  railing,  $5 11 ,  250 

36,450  sq.  yds .   Paving,    $2.50 91 ,  125 

51,800  sq.  feet .  Flagging,  50c 25 ,  900 

7,760  feet  . . .   Curbing,  $1 7,760 

791,935 

225 Swing  bridges 18,000 

Engine,  cfec 50,000 

70 Warcliouses,  $25,000 1 ,  750 ,  000 

Contingencies 700 ,  640 

Land  damages,  law,  &c 260 ,  000 

^,000,000 
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"With  a  margin  in  this  estimate  of  nearly  $1,000,000  for  contin- 
gencies, &c,  after  including  contractors'  profits  in  the  schedule  of 
detail  prices  adopted,  taken  in  view  of  the  fact  that  any  lower  loca- 
tion will  reduce  the  quantity  and  cost  of  the  work,  and  that  a  more 
accumte  examination  of  this  location  will  probably  reduce  the  quan- 
tities and  work  assumed,  it  is  believed  that  this  sum  total  is  not  open 
to  any  objections  of  inadequate  amount. 

Under  the  above  item  of  "land  damage"  is  included  the  expense 
of  opening  a  street  about  140  feet  by  thirty  on  the  south  side  of  the 
pier  to  First  street,  and  widening  South  Fifth  street  about  twenty- 
eight  feet  at  one  point  and  forty-two  at  the  other  for  a  length  of  186 
feet.  The  pier  also  occupies  .pier  extension  areas  on  each  end,  about 
390  feet  front  by  250  feet  long  on  the  Brooklyn  side  and  about  290 
feet  front  by  230  feet  long  on  the  N^ew  York  side. 

Deducting  the  cost  of  warehouses  and  tunnels,  the  causeway  will 
cost  $3,500,000.  The  value  of  the  warehouse  lots  is  estimated  at 
$3,000,000,  leaving  the  net  cost  $500,000. 

Income. 

The  chief  direct  sources  of  income  from  this  project  will  be  by 
tolls  from  foot  passengers  and  vehicles,  from  wareliouses  and  wharves  ; 
the  expenses  will  be  for  annual  taxes,  repairs,  attendance,  and  engines  ; 
the  incidental  sources  of  income  and  ]3roperty  valuation  are  not  herein 
assumed,  though  of  a  direct  and  palpable  character  in  this  connection. 

In  his  report  of  September  1,  1867,  on  the  East  river  brklge,  Jno. 
A.  Roebling,  C.  E.,  shows  that  New  York  in  another  half  century 
will  rank  above  Liverpool  and  London,  as  a  commercial  center ;  that 
the  population  of  New  York  in  1870,  will  be  1,300,000  and  of 
Brooklyn  531,000,  or  1,831,000  in  all ;  and  in  1880,  in  New  York 
1,950,000,  and  in  Brooklyn  1,068,000,  or  3,018,000  in  all ;  that  on 
the  basis  of  the  aggregate  population  of  1865,  the  annual  transit  of 
the  Union  Ferry  Company  to  a  portion  only  of  Brooklyn,  was 
40,000,000  of  passengers,  not  mentioning  vehicles ;  that  the  estimated 
transit  in  1870,  will  be  80,000,000  passengers,  while  the  improved 
facilities  of  the  bridge  will  make  a  large  percentage  of  increase 
peculiar-  to  itself ;  that  a  toll  on  40,000,000  passengers,  from  one  to 
three  .-cents  each,  amounts  to  $400,000  to  $1,200,000  per  annum;  and 
tliat  tlie  increase  of  taxable  property  in  value  in  Brooklyn,  would 
pay  the  cost  of  the  bridge  in  about  three  years,  estimated  at  five  and 
one-half  per  cent  per  annum. 
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A  curious  examination  of  the  map  of  Brooklyn  bIiows  that  the 
foot  of  South  Sixth  street  is  much  nearer  the  area  of  unimproved 
property  in  the  western  district  than  Fulton  ferry,  and  is  at  about 
the  same  distance,  in  a  direct  line,  from  the  corner  of  Fulton  and 
Clinton  avenues,  and  about  7,200  feet  nearer  East  Xew  York,  at  the 
end  of  Broadway.  It  follows  therefore  that  the  percentage  of  annual 
increase  in  future  income  favors  the  location  under  discussion,  from  its 
morei'eady  access  to  the  natural  district  of  development  as  to  distances 
ahd  as  to  grades. 

If  however,  we  assume  the  Union  ferry  travel  as  a  local  item,  not 
likely  to  use  this  means  of  transit  and  that  its  40,000,000  and  more  of 
present  annual  passage  will  be  locally  confined  (an  assumption  with- 
out proper  basis  of  argument  since  so  much  of  upper  and  eastern 
New  York  seeks  that  avenue  of  transit),  a  simple  rule  of  proportion 
shows  that  if  these  local  ferries,  communicating  with  twelve  and  one- 
half  wards  of  the  city,  representing  in  1865  a  population  of  175,000, 
had  this  business,  the  remaining  eight  and  a  half  wards  of  121,000 
people  controlled  a  ferriage  of  27,500,000  or  sixty-seven  and  one-half 
per  cent  strictly  an  eastern  district  travel. 

At  the  rate  then  of  but  two  cents  toll,  tlie  passenger  income  of 

1870,   estimated   on   the    basis   of  1865,   would   be    27,500,000  at 

two  cents $550,000 

To  this  the  assumed  income  of  $640  per  day  for  3,200 

vehicles,  at  eighty  trips  of  four  boats,  for  300  days,  is .        192  j  000 
The  annual  value  of  the  warehouses,  &c.,  taken  at  twenty 
per  cent  on  their  cost,  less  five  per  cent  taxes,  repairs, 
&c.,  or  fifteen  per  cent  net,  is 262  ?  500 

Total $1,004,500 

From  which  the  deductions  for  operation  of  engines, 
bridges,  gates,  &c.,  repairs,  superintendence,  &c.,  may  be 
assumed  at 

Engines $20,000 

Bridge,  gates  &c 18 ,  250 

Sea  wall  and  tunnels 7  ^  300 

Superintendence 20,000 

Bepairs,  &c 84,450 

Taxes  four  per  cent  on  $3,000,000 120 ,  000       220 ,  000 

Net  income $784,500 

Or  13.07  per  cent  on  cost  at  $6,000,000. 
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Advantages  and  Objections, 

To  compass  tlie  range  of  advantages  presented  by  tin's  plan  in  a  com- 
pact form,  without  expanding  the  several  branches  of  details  in  argu- 
ment, however  interesting,  and  perhaps  essential  some  of  them  may  be, 
the  following  outline  sketch  may  be  made : 

It  19  claimed  then,  first  of  all,  that  if  this  plan  can  be  demonstra- 
ted to  contain  a  direct  and  immediate  improvement  of  the  Sandy 
Hook  channel,  this  feature  alone  will  justify  its  urgent  .pressure 
toward  construction. 

All  the  scientific  surveys  and  reports  on  this  point  make  it  clear, 
that  the  main  entrance  to  our  harbor  is  in  a  very  unsatisfactory  con- 
dition. Not  only  does  it  appeal-,  as  per  report  of  the  harbor  com- 
mission of  January,  1857,  page  33,  that  it  was  not  then  "  safe  for  a 
vessel  drawing  twenty-three  feet  to  go  to  sea,  except  at  half  or  full 
tide."  But  it  is  also  made  evident,  that  there  is  a  gradual  northerly 
movement  of  the  sand  formations  at  the  Hook,  a  gradual  restric- 
tion of  the  outlet;  a  continual  deposit  of  silt  on  the  several  bars, 
and  an  annual  change  in  the  direction  of  the  main  ship  channel. 
This  arises  mainly  from  the  annual  deposit  of  harbor  silt  not  duly 
carried  to  sea,  caused  partly  by  the  silt  brought  down  by  the  freeh 
water  affluent  of  the  harbor,  and  partly  by  the  special  deposits  of 
dredged  material  carried  down  the  harbor  to  a  convenient  point  and 
there  dropped,  to  be  again  taken  up  by  tidal  action  and  returned 
where  it  came  from,  or  redeposited  at  Sandy  Hook  and  other 
points. 

The  scientific  evidence  which  proves  the  annual  increase  of  deposit 
at  the  Sandy  Hook  outlet  is  abundant  and  conclusive  in  the  coast 
survey  and  harbor  commission  reports,  surveys  and  charts.  In  1857 
they  state  that  Sandy  Hook  has  advanced  toward  the  channel, 
"within  a  century,  one  mile  and  a  quarter,  and  for  the  last  twelve 
years  at  the  rate  of  one-sixteenth  of  a  mile  per  annum."  In  twenty 
years,  "  in  the  main  ship  channel  alone,  there  has  been  an  actual 
deposit  of  2,532,600  cubic  feet  (93,800  yards)."  The  main  channel, 
which  once  carried  forty  feet  water,  is  now  restricted  to  twenty-tliree, 
and  is  being  gradually  forced  into  Sandy  Hook  Bay,  and  in  a  width 
of  outlet  of  about  seven  and  one-fourth  miles  is  the  only  main 
channel  which  remains. 

It  is  evident,  without  much  appeal  to  the  authorities  of  the  science 
of  hydrology,  that  this  effect  at  the  ship  channel  arises  from  a  lack  of 
scouring  power  in  the  flood  and  ebb  tides,  but  chiefly  the  latter,  and 
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that  any  Increase  of  such  power  would  tend  at  once  toward  an 
improvement. 

If  tlien,  we  examine  the  present  tidal  action  in  the  a  arbor,  we 
find  that  it  is  entirely  witliout  a  parallel  in  other  localities,  and  are 
able  to  apprehend  one  radical  source  of  the  loss  of  power  in  its 
important  ebb  flow,  and  the  simple  remedy. 

New  York  harbor,  by  the  channel  of  the  East  river,  has  a  direct 
tidal  connection  with  Long  Island  sound,  in  a  distance  of  about 
sixteen  and  one-half  miles.  This  river  differs  entirely  from  the 
Passaic,  Ilackensack,  and  Hudson  rivers,  which  bring  a  large  supply 
of  fresh  water  into  the  harbor,  not  being  in  any  sense  an  affluent  or 
feeder,  but  simply  a  tidal  channel. 

Now  it  apjDears,  from  a  little  study  of  the  ordinary  daily  naviga- 
tion of  this  channel,  that  except  for  powerful  steamers,  it  is  restricted 
to  tlie  times  of  favorable  tidal  currents,  for  vessels  passing  between 
the  harbor  and  the  sound.  About  the  time  of  slack  low  water  at 
Governor's  Island,  it  will  be  observed  from  the  swing  of  anchored 
vessels,  that  while  the  Hudson  is  running  down  witli  a  strong  .ebb, 
between  Castle  Garden  and  Castle  William,  there  is  an  eddy  toward 
tlie  East  river,  while  vessels  lying  opposite  tlie  Brooklyn  south 
ferry  house  are  swinging  around,  showing  a  cessation  of  the  East 
river  ebb,  at  Buttermilk  channel  sometimebeforetliat  of  the  Hudson. 

Consequently,  tlie  rule  for  vessels  going  into  tlie  sound  is  <to  come 
down  the  Hudson  on  its  ebb,  so  as  to  take  tlie  first  of  tlie  East  river 
flood  and  carry  it  into  the  sound ;  vessels  at  Throg's  Neck  take  the 
East  river  ebb  to  Governor's  Island.  Pilots  assert  th-at  the  first  of 
the  flood  can  be  taken  at  the  Battery  and  carried  about  thirty  miles 
into  tlie  sound  ;  it  is  also  an  annual  winter  experience' that  ice  carried 
through  Ilellgate  and  Throg's  Neck,  from  the  harbor,  sometimes 
obstructs  the  entrance  to  Throg's  Neck,  for  several  days,  for  westward 
bound  vessels. 

The  distance  from  Sandy  Hook  to  Throg's  Neck,  is  about  thirty- 
four  and  one-half  miles,  the  center  of  the  sound,  opposite  Bridgeport, 
being  midway  between  Sandy  Hook  and  Montauk  Point,  or  about 
seventy-four  miles  from  either. 

A  reference  to  the  tide  tables  and  charts  of  the  coast  survey, 
shows  that  the  crest  of  the  ocean  tidal  wave,  which  enters  the  Atlan- 
tic from,  its  commencement  near  Australia,  strikes  Sandy  Hook  about 
an  hour  before  Montauk  Point.  The  velocity  of  the  wave  of  oscilla- 
tion from  Sandy  Hook  to  Governor*  Island  is  20,34  miles  per  hour 
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and  from  Montauk  Point  to  Bridgeport  27.1  miles.  If,  then,  the 
velocity  of  this  wave  was  equal  in  the  harbor,  the  East  river,  and  the 
sound,  the  meeting  of  the  full  tides  would  be  about  one-half  hour's 
flow  east  of  Bridgeport;  but  in  consequence  of  the  curvatures  and 
contractions  of  the  East  river,  the  travel  of  the  harbor  wave  in  the 
sound  is  delayed,  and  while  the  first  of  its  flood  passes  a  long  distance 
eastward  of  Throg's  Neck,  the  superior  velocity  of  the  sound  tide, 
enables  it  to  arrest  this  flow,  so  that  with  a  crest  level  of  1.6  feet 
above  that  of  Bridgeport,  at  Oyster  Bay,  twenty  miles  east  of  Throg's 
Neck,  four-tenth  above  that  of  Land's  Point  and  Throg's  Neck,  the  tidess 
mutually  balance  their  forces  in  that  vicinity.  Then  occurs  the  ebb 
flow  in  opposite  directions  from  the  vicinity  of  Throg's  Neck,  as  shown 
by  the  coast  survey  charts  and  the  experience  of  navigation.  It 
results  from  this  action  that  a  considerable  portion  of  the  harbor 
flood,  probably  fifteen  per  cent,  thrown  into  the  sound  through  these 
advantages  in  distance  of  travel  and  time,  is  lost  to  the  ebb  flow  of 
the  harbor,  since  the  sound  ebb  prevents  its  return  at  Throg's  Neck. 

When  the  tides  turn  at  Throg's  Neck,  another  important  but 
entirely  natural  process  occurs.  The  sound  ebb  proceeds  toward 
Montauk  Point  with  a  free  flow ;  but  the  harbor  ebb,  having  a 
restricted  Hellgate  channel  to  pass,  returns  w*ith  less  velocity  than, 
the  flood  run,  its  feeding  supply  being  also  diminished.  So  we  see- 
by  the  current  charts  of  part  of  this  passage  that  a  flood  run  of  Z>.OT 
knots  per  hour  near  Polhemus'  Dock  has  an  ebb  of  2.65  ;  opposite- 
Hallet's  Point  a  flood  of  7.83  to  11.1  knots  for  an  ebb  of  4.4;  on  the- 
east  side  of  Blackwell's  Island  a  flood  of  4,3  knots  has  an  ebb  of  3,53' 
to  3.96.  The  action  at  Buttermilk  Channel  of  a  depleted  East  river 
ebb,  is  thus  explained  :  At  Sandy  Hook,  where' the  ocean  wave  regu- 
lates the  outlet  in  part,  the  ebb  has  about  nine  minutes  less  duration 
than  the  flood. 

These  simple  •but  decisive  facts  prove  that  the  East  river  is  nothing- 
less  than  a  continual  outlet  toward  Montauk  Point,  of  an  important 
part  of  the  legitimate  flood  tide  and  fresh  water  supply  of  New  York 
harbor,  pouring  in  tliAt  unnatural  and  hurtful  direction,  the  volumes- 
which,  properly  retained  and  assisted,  would  sweep  out  to  sea  at 
Sandy  Hook  with  a  largely  increased  ebb,  and  with  an  absolute  and 
permanent  effect. 

This  improvement  in  correcting  this  great  defect  corrects  others  : 

The  importance  of  the  Hudson  rivei'  as  a  tidal  reservoir  to  the 
Sandy  Hook  channel  is  repeatedly  urged  in  the  reports  of  the  harbor 

[Inst.]  'B2 
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commission,  and  its  commercial  importance  does  not  reqnire  ari^nment.. 
From  an  examination  of  the  liood  wave  of  oscillation  it  appears  that 
its  velocity  is,  from  Sand_y  Hook  to  Governor's  FsJand  20. 3i  miles, 
thence  to  West  Point  22.10,  thence  to  Ponghkeepsie  15. Go,  thence  t» 
Tivoli  20.20,  thence  to  Stuyvesant  18.51,  thence  to  Castleton  8.21, 
and  theiK'c  to  Albany  9.81  miles  ])orhour;  the  mean  ri^e  beinui:  at 
Sandy  Hook  4.8  feet,  (xovenior's  Ishuid  4.0,  Ponghkee])sie  ;).4,  tStny- 
vesant  3.07,  Castleton  2.00,  and  Albany  2.5  feet  above  low  tide  level. 
At  Albany  the  time  of  hii^'h  water  is  ten  \\o\\v^  and  tAventy  minutes 
later  than  at  Sandy  Hook,  tlio  mean  duration  of  the  flood  bein^  four 
hours  and  twenty-six  minutes,  and  of  the  ebb  seven  hours  and  tilty- 
nine  minutes;  at  Tivoli  the  flood  duration  is  five  hours  thirty-six 
minutes,  and  ebb  six  hours  firty-nine  minutes;  a:  Poug"likee[)sie, 
flood  five  hours  forty-one  minutes,  ebb,  six  hours  forty-four  minutes, 
at  CTOvernor's  Island,  flood  live  hours  fiffv-tour  minutes,  ebb  six 
hours  thii'ty-one  minutes. 

In  a  recent  rep<»i't  on  the  improvonent  of  the  Ilndson.  I  had 
occasion  to  show  that  the  expcndilures  made  on  the  channel  below 
Troy,  had  amounted  to  more  than  $1,000,000,  cliiefly  since  1845,  and 
new  expenditures  are  now  annually  made  by  the  State  and  j^^overn- 
ment.  This  ontlay  lias  been  required  on  account  of  the  lack  of  ebb 
or  down  stream  flow,  at  certain  points  of  sufHcient  power  to  prevent 
silt  deposits.  It  is  evident  from  an  inspection  of  the  tidal  notes 
given,  that  above  Pouglikeepsie,  the  current  of  the  river  is  exposed 
to  continuous  counter  actions  from  the  obstructed  movement  of  the 
flood  wave  and  its  want  of  Aolume  and  force  in  the  upper- stream. 

jSTow  if  this  tidal  action  can  be  changed  so  tliat  the  river  Avill  take 
a  stronger  and  swifter  flpod,  its  level  at  Castleton  will  not  only  be. 
raised,  with  a  great  improvement  to  commerce,  but  its  ebl)  velocity 
and  volume  will  be  hicreascd,  and  the  bcneiit  Mill  be  felt  all  through 
the  river  and  at  Sandy  liook  also.  Its  great  fresh  water  volume 
which  flows  past  Port  Edward  800  feet  wide,  and  six  to  eight  feet 
deep,  or  past  Albany  t)5u  feet  Avide  and  ton  feet  deep,  and  is  scarcely 
brackish  at  Ponghkecpsie,  will  no  longer  be  in  part  arrested  and 
wasted  at  tlie  I'attcry  and  in  the  sound,  but  in  all  its  power  it  will 
be  able  to  go  out  to  sea,  c.irrying  the  silt  in  susponsion,  which  it  now 
deposits  along  the  upjvjr  river,  and  directly  near  and  at  ]\^ew  York, 
where  it  meets  the  flood  tide.  So  much  of  this  city  deposit  as  occurs 
on  account  of  this  meeting,  willthen  be  transferred  to  a  point  higher 
up  the  river  where  it  can  do  no  harm,  and  in  the  improved  ebb  flow 
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tlie  tendency  will  bo  to  prolong  the  suspension  of  silt,  and  not  only 
increase  the  scour  at  Sandy  Hook  out  rednce  materially  the  daily 
deposit  there  and  in  the  harbor.  This  covers  not  only  tlie  very 
important  item  of  improved  river  connnerce,  which  commerce  is  of 
vastly  o-reater  consequence  than  the  coastinii^  trade  of  the  sound,  since 
it  pertains  to  Xcw  York,  and  the  great  west  and  Canada,  but  it 
directly  alleviates  the  groat  annual  expense  of  slip  and  basin  dredfino- 
along  the  commercial  front  of  the  rivers,  vvdiere  now  an  annual 
deposit  of  silt  of  twelve  to  eighteen  inches  in  depth  occurs,  atlributa- 
ble  to  some  extent  to  city  seAvage,  steamer  ashes,  and  other  local 
causes,  but  not  so  prominently,  for  sewage  flow,  surcharged  Mdtli 
Croton  water  and  running  freely  through  miles  of  culverts,  does  not 
change  its  nature  when  it  strikes  the  tide,  as  caif  be  shown  by  abun- 
dant testimony,'  if  such  details  were  not  excluded  from  our  present 
argument. 

With  these  ship  channel  and  river  benefits  come  the  direct  benefits 
to  the  East  river  itself.  It  is  now  an  almost  nnnavigable  and  non- 
commercial gorge,  swept  as  it  is,  four  times  a  day,  with  swift  cur- 
rents; dangerous  even  to  vessels  at  the  wharves,  they  can  hardly 
enter  and  leave  Avith  the  experienced  hel])  of  our  large  fleet  of  steam 
tugs  created  by  these  dangers ;  unsafe  for  sailing  vessels,  for  anchor- 
age, and  for  ferries ;  obstructed  in  winter  seasons  often,  with  vast 
fields  of  ice,  practically  severing  tlie  tv.'o  great  cities  aij-d  giving  rise 
to  continual  complaints  ;  rcstnetcd  also  by  rigid  laws  in  its  bulkhead 
and  pier  extcnsion>^,  so  that  a  great  comtnercial  city,  which  hopes 
within  fifty  years  to  rival  Liv'.n'pool,  cannot  now  berth  her  waiting- 
ships,  and  drives  her  cornmerco  to  an  opposite  shore. 

Under  the  present  plan  for  the  improvement  of  Hellgate  the 
government  is  expected  to  spend  $T,000,000  to  secure  twenty-six  feet 
waterway.  A  clear  waterway  for  tlie  maiii  channels  is  of  course  val- 
uable, l")ui  this  expenditure  will  not  practically  imjirove  the  naviga- 
tion of  Hellgate,  as  the  best  authorities  have  admitted,  simply 
because  it  will  not  reduce  the  excessive  velocities  of  the  tidal  ^airrents 
of  eight. and  a  half  to  eleven  knots  an 'hour,  which  now  make  the 
crooked  channels  a  terror  to  vessels  of  all  classes,  and  an  impossibility 
to  sailing  vessels  of  ocean  draft  and  bulk.  These  and  other  civic 
and  commercial  obstacles,  will  1)0  at  once  relieved  by  relieving  their 
actuating  cause  and  giving  tlie  East  river,  from  tiie  Battery  to  Throg's 
jSTeck.  no  otlier  currents  than  those  of  ordinary  tidal  rise  and  fall. 

Althougli  this  project  involves  no  immediate  change  in  the  Harlem 
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river,  beyond  the  construction  of  a  guard  lock  and  some  cliannel 
improvement,  it  will  imdoubtedly  lead  to  its  improvement  as  a  ship 
canal,  and  on  a  more  direct  line  than  it  now  has.  The  use  of  this 
river  will  not  only  save  the  sound  commerce,  which  now  does  busi- 
ness chiefly  on  the  Hudson,  the  difficult,  expensive  and  circuitous 
passage  around  the  Battery,  with  a  distance  gain  of  about  eighteen 
miles,  but  upper  jSTew  York  will  then  have  an  o)>portunity  of  ade- 
quate commercial  development.  New  York  merchants  annually 
crowded  further  away  from  their  business  localities  in  search  of 
homes,  must  have  before  long,  an  enlarged  range  of  wharfage  and 
•  v/arehouse  facilities,  or  they  will  be  driven  tu  the  opposite  shores. 
'  Of  the  advantages  which  immediately  follow  an  adequate  and  per- 
manent connection  of  both  cities  by  avenues  of  slight  grade  and 
ample  width  and  on  a  location  which,  without  injuring  the  great  ferry 
system  of  the  older  Brooklyn,  really  controls  the  future  center  of 
population,  it  cannot  be  necessary  to  make  much  argument.  Upon 
the  principle  of  the  important  decision  of  the  final  Court  of  Appeal 
in  the  Eock  Island  bridge  case,  where  the  Mississippi  was  ordered  to 
be  bridged,  because  this  involved  the  greatest  good  of  the  greatest 
number,  very  serious  inconveniences  to  East  river  navigation  would 
be  not  only  justified  but  legally  sanctioned,  if  such  injuries  were  even 
formidable  in  character.  What  this  plan  proposes  to  do  for  the  main 
arteries  of  New  York  commerce  at  Sandy  Hook  and  at  Albany,  it 
also  comprises  as  a  municipal  benefit,  in  the  complete  junction  of 
cities  which  now  aggregate  mure  than  a  million  and  will  soon  double 
that  number.  If  a  few  enterprising  citizens  of  Brooklyn  are  willing, 
with  their  common  council,  to  incur  an  expense  of  about  $12,000,000 
for  an  elevated  bridge,  certainly  this  project,  at  even  twofold  the  cost, 
is  amply  justified  through  its  superior  civic  advantages.  Continuous 
and  safe  foot  passage,  street  railwa}^  and  vehicle  transit ;  pneumatic 
tube  expressage  and  telegraphs;  great  wharfage  and  storage  facility; 
large  increase  of  population  and  taxable  property  near  the  great  cen- 
ter of  business,  are  among  the  evident  and  immediate  results  of  this 
plan. 

Objecuoms. 
An  important  project  like  this,  affecting  many  different  interests, 
must  needs  meet  strong  oppo-^ition,  some  of  it  factious  and  unreason- 
able, and  some  worthy  of  careful   deliberation.     These  objections, 
however,  are  to  be  examined    ihI  settled  by  the  ])rinciple3  which 
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determine  all  public  improvements,  and  justify  the  arbitrary  exercise 
of  "  eminent  domain,"  which  builds  our  railways,  canals,  waterworks, 
sewerage  and  all  like  constructions.  The  Aldersons,  who  limit  the 
speed  of  the  locomotive,  before  an  English  parliament,  to  five  miles 
per  hour,  and  see  it  at  a  stand  still  in  the  face  of  a  strong  wind,  and 
the  Dr.  Dardners,  who  see  an  ocean  steamer  in  a  passage  of  ten  days 
across  the  ocean,  plowing  through  a  medium  like  molten  lead, 
must  also  have  their  predictions  consulted  and  their  decisions  dis- 
cussed. For  the  present,  to  examine  two  or  three  salient  objections 
will  suffice. 

The  first  and  most  important  is  that  of  obstruction  to  the  naviga- 
tion of  the  East  river,  as  a  national  highway. 

To  this  we  answer,  1st,  that  the  custom  house  revenue  and  com- 
mercial profit  of  any  improvements  at  Sandy  Hook,  at  Hellgate  and 
in  i^ew  York  harbor,  far  outweighs  all  the  income  from  annual 
enrollment  fees  of  the  town  commerce,  and  the  amount  of  its  local 
business  ;  and  that  the  same  argument  is  true  of  any  improvement  to 
the  commerce  with  the  great  west  and  Canada  in  the  river  at  Albany. 

2d.  That  the  o-overnment  naval  station  here  now  suffers  seriouslv 
on  account  of  the  East  river  and  Wallabout  channel  currents  and 
counter-currents,  so  that  the  anchorage  is  not  safe  opposite '  the  cob 
dock  ;  launching  and  dry  docking  are  seriously  embarrassed,  and  in 
the  winter  the  ice  fields  expose  naval  vessels  to  great  damage,  while 
the  annual  silt  deposit  at  the  navy  yard  involves  great  expense  for 
dredging ;  and  as,  from  motives  of  prudence,  naval  vessels  very 
seldom  go  through  Hellgate,  this  plan  involves  great  benefit  and 
no  injury  to  the  naval  station. 

3d.  We  assert,  as  a  matter  of  daily  demonstration,  that  the  East 
river  is  not  a  navigable  highway  at  all,  to  sailing  vessels,  except  at 
limited  times  of  the  day  ;  that  the  prevalence  of  contrary  winds 
seriously  afi^ects  the  value  of  these  intervals  of  time  ;  and  that  practi- 
cally, with  the  increasing  restrictions  of  this  river,  due  to  the  increase 
of  piers,  &c.,  building  to  the  harbor  pier  line,  this  evil  is  rapidly 
increasing.  This  commercial  restriction  will  be  entirelv  changed  by 
this  plan,  with  its  guard  locks ;  and  instead  of  a  dangerous  voyage  of 
seventeen  miles,  only  possible  at  four  intervals  of  time  each  day,  the 
restricted  distance  is  reduced  to  450  feet,  with  an  easy  run  to  it  from 
both  sides,  with  four  periuds  of  the  day  when  the  caissons  can  be 
tlirown  open  and  a  free  sailing  passage  oti'ered,  and  with  a  compact 
and  simple  arrangement  of  steam  power  at  hand,  at  all  other  times 
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to  make  tlie  passage  safe  and  easy.  So  far  tlien  from  being"  a 
hindrance  to  East  river  navigation,  this  arrangement  will  perfect  it, 
seriously  reducing  all  its  dangers  and  expenses,  and  losses  of  time. 
The  objection  that  the  sound  steamers  will  be  detained  is  not  of 
much  conset|uence,  since  the  limit  to  their  use  of  Xorth  river  piers 
cm  be  very  certainly  predicted.  Beside  this,  it  is  so  evidently  for 
the  benefit  of  the  harbor  and  the  sound,  that  the  coasting  trade 
should  not  be  carried  around  the  Battery,  and  there  is  so  important 
a  range  for  it  along  the  East  river,  north  of  this  pier  and  the  upper 
part  of  New  York  city,  that  whether  this  plan  is  carried  out  or  not, 
the  time  is  not  far  distant  when  port  regulations  will  themselves 
restrict  this  business  to  these  limits. 

To  explain  more  clearly  the  precise  effect  of  these  guard  locks  on  the 
Tlellgate  commerce,  the  following  statement  may  be  made : 

It  appears  from  statistics  reported  by  Thomas  F.  Kowland,  Esq.,  to 
the  East  River  Improvement  Association,  that  during  the  four 
months  ending  ISTovember  30,  1868,  the  total  pasages  of  steamers 
w^ere  2,43^,  of  ships  only  eight,  of  barks  twenty-two,  and  of  brigs, 
schooners,  and  sloops,  16,994  in  all.  Kejecting  the  steamer  account, 
the  average  number  of  passages  each  day  is  140,  on  an  average  of 
thirty-five  both  ways  at  each  tide.  ISTow  if  these  thirty-five  vessels 
approached  the  guard  locks  under  the  same  laws  as  to  time  of  transit 
they  now  accept,  and,  as  it  will  be  their  interest  to  do,  or  four  times 
each  day  of  twenty-four  or  twenty-five  hours,  they  could  sail  through 
on  slack  water  without  lockage  ;  but  if  locked,  the  whole  lockage  time, 
working  them  in  fleets,  need  not  exceed  eighty  minutes  per  day. 
Suppose,  however,  there  were  an  occasional  detention  of  two  or  three 
hours,  of  what  moment  could  it  be  in  comparison  with  the  present  losses 
of  time  at  the  Battery  and  Throg's  Neck ;  the  occasional  detention 
for  days  and  weeks  from  ice  and  fogs  in  the  winter;  the  relief  of  dan- 
ger, marine  insurance,  and  steam  tov\'age  at  Ilellgate  and  other 
points ;  the  reduced  liabilities  of  collision  with  ferry  boats  and  other 
vessels  ;  and  the  greater  ease,  safet3'and  economy  of  new  wharf  berths. 
So  far  from  l)eing  in  any  practical  sense  an  obstruction  to  East  river 
navigation,  this  plan  redeems  it  from  its  chief  objection,  and  creates 
a  navigation  now  impossible. 

The  second  objection  M'hich  will  be  made  is  of  a  scientific  character. 
It  will  be  said  that  the  Flushing  bay,  west  of  Throg's  Neck,  now 
forms  an  important  tidal  reservoir,  for  the  benefit  of  the  ebb  flow,  and 
this  action  will  be  lost  by  this  pier. 
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In  reply  we  say  that  it  is  precisely  tlie  value  of  the  principle  of 
tidal  reserve  which  we  propose  to  maintain,  except  that  we  substitute 
the  extensive  surface  area  of  the  loM'er  Hudson  for  the  limited  surface 
of  Flusliing  Bay,  and  do  this  without  the  serious  losses  of  tidal 
supply  wliich  nov/  occur  immediately  east  of  tliis  hay,  A  slight 
increase  of  river  depth  will  readily  balance  all  the  contents  of  the 
bay,  and  the  etiect  on  the  ebb  return  will  be  much  more  direct  and 
powerful. 

A  tliird  objection  will  be  made  on  sanitary  grounds.  It  will  be 
urged,  tliat  the  East  river  tidal  currents  now  carry  olf  the  sewage 
How  of  the  cities,  and  to  impede  these  currents  will  aftect  public 
lioaltli  and  make  solid  deposits  along  the  river. 

The  answer  is,  that  a  very  erroneous  popular  idea  exists  as  to  the 
character  of  sewage  flow,  tliat  our  sewers,  so  tar  from  being  sluggish 
vehicles  of  heavily  surcharged  matter  luive,  in  reality,  so  excessive  a 
proportion  of  water,  being  the  innnediate  outlets  of  the  city  w^ater 
and  rain  supply,  that  the  solid  and  organic  matter  is  readily  held  in 
suspension,  and,  in  fact,  is  so  entirely  thus  held,  that  all  general 
attempts  to  utilize  sewage  flow  for  manuring  purposes  have  nearly 
always  tailed  on  account  of  this  surcharge  of  water,  and  that  there  are 
wells  in  public  use,  in  some  localities  actually  less  free  from  solid 
matter  than  our  sewage. 

While  it  is  true  then,  tliai  the  trunk  mains  wliicli  discharge  into 
the  river,  may  at  times  carry  an  unusual  proportion  of  sand,  street  dirt, 
and  other  solid  matter,  and  form  a  deposit  at  their  months ;  this 
material  is  not  objectionable  in  a  sanitary  seiise  and  its  amount  is  com- 
paratively insignilicant  when  compared  with  the  present  annual 
deposits  01  river  silt,  wliich  now  cost  abiiut  $300,000  a  year  to  remove, 
and  which  this  plan  will  effectually  modify. 

Practically,  as  a  question  of  health,  or  as  a  question  of  dredging, 
this  objection  has  no  special  force.  The  water  of  the  harbor  and 
East  river  will  be  twice  daily  changed  and  renewed,  as  now,  from 
the  great  ocean  reservoir  ;  and  if  it  was  not,  the  whole  sewage  flow 
of  ]:)otli  cities  could  do  no  more  luirm,  at  the  greatest,  than  it  now 
does  in  the  precincts  where  it  is  created  and  put  in  motion,  and  is 
constant^  exhaling. 

Taking  the  daily  water  supply  of  both  cities  at  75,000,000  gallons, 
the  amount  of  sewage  matter  will  not  exceed  or  equal  11,000  tons, 
or  about  7,000  cubic  yards,  while  the  amount  of  fresh  tidal  water 
thrown  into  the  harbor  and  the  rivers  above  the  ]S^arrows,  twice  a 
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day  is  about  900,000,000  tons,  a  fact  wliicli  effectually  dispels  all 
question  as  to  the  sanitary  effect  of  such  a  causeway. 

Names.  Supply. 

Harbor  and  Newark  bay 190  >  000 ,  000 

Hudson  river ' 400,000,000 

East  river  and  sound 180,000,000 

830,000,000 
Sound  loss 140,000,000 

690,000,000 


At  the  conclusion  of  Mr.  McElroy's  paper,  Mr.  Emery  made  some 
remarks  as  to  the  great  value  of  the  paper  just  read  and  the  sta- 
tistics embraced  in  it. 

The  discussion  as  to  improving  IN'ew  York  harbor,  and  the  influ- 
ence of  bridges  across  the  East  river,  was  continued  until  a  late  hour, 
when  the  association  adjourned. 


February  25th,  1869. 

Professor  S.  D.  Tillman  in  the  cliair ;  Mr.  C.  E.  Emert,  Secretary. 
The  Tunnel  at  Chicago. 
Mr.  Thomas  D.  Stetson  gave  a  detailed  description  of  the  Chicago 
tunnel.  The  Thames  tunnel,  he  said,  was  not  quite  a  success,  on 
account  of  the  poor  way  for  carriages  to  get  into  it.  There  is  a  place 
for  foot  passengers,  but  none  for  carriages.  The  Chicago  tunnel  is 
the  only  large  one  under  a  river  where  carriages  can  cross  with  ease. 
The  water  i'fe  fourteen  feet  deep  from  the  lowest  water  line,  and  the 
w^dth  of  the  river  is  200  feet.  The  top  of  the  tunnel  is  on  a  level 
with  the  river.  After  the  brick  work  was  finished,  it  was  proposed 
to  cover  it  with  lead,  but  it  was  covered  with  mastic  and  cement,  the 
refuse  of  petroleum,  and  other  things,  some  live-eighths  of  an  inch 
thick.  Over  that  was  placed  masses  of  concrete;  then  this  was  cov- 
ered with  flag  stones.  This  Chicago  tunnel  is  the  only  one  in 
America  which  is  a  success.  It  is  designed  to  have  it  well  ventilated. 
There  is  a  strong  current  of  air  through  it.  The  grade  is  one  in  six- 
teen feet,  about  the  same  as  that  at  the  Brooklyn  side  of  the  Wall 
rstreet  ferry.  The  width  of  the  arches  is  thirteen  feet ;  the  foot  way 
IB  about  nine  feet^  ajid  the  carriage  way  ten  feet.     It  is  lighted  by 
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gas.     There  are  a  series  of  eleven  arches,  just  large  enough  to  go 
through,  and  a  couple  of  gas  burners  are  under  each. 

New  Geate  Bar. 

Mr.  J.  1^.  B.  Carver  exhibited  Mr.  N.  B.  Schofield's  corrugated 
grate  bar.  The  bars  are  corrugated  longitudinally,  with  a  corrugated 
narrow  bottom,  which  prevents  its  warping. 

Dr.  P.  H.  Yanderweyde  thought  the  plain  bar  would  answer  as  well 
as  this.     He  did  not  see  how  the  corrugation  improved  the  bar. 

Dr.  D.  D.  Parmelee  said  that  the  quality  of  the  cast-iron  has  much 
to  do  with  the  trouble  of  grate  bars.  While  crystallized  iron  is  the 
best  material  for  making  these  bai's,  and  not  the  cast-iron  that  melts 
at  a  low  temperature.  There  is  more  in  the  quality  of  the  iron  than 
in  the  form  of  the  grate  bar. 

Kew  Cash  Deawer. 
Mr.  E..  B.  Zwallen  exhibited  a  cash  box,  with  secret  drawers,  of  an 
improved  construction.     The  invention  was  closely  examined,  and  its 
simple  mode  of  security  was  warmly  approved. 

Model  of  a  Tunnel  under  the  East  Kuvee. 

Mr.  Edwin  Ferguson  presented  a  model  of  his  method  of  laying  a 
wrought  iron  tunnel  in  sections  for  the  East  river,  to  be  laid  on  the 
bed  of  the  river.  Each  section  consists  of  two  cylinders,  with  eliptical 
cross  section,  one  within  the  other,  firmly  connected  together.  The 
cost  to  build  this  tunnel  would  be  two  and  a  half  millions  dollars. 
The  tubes  or  cylindei-s  are  to  be  made  of  boiler  iron,  and  can  be  put 
down  in  any  required  length,  and  laying  on  the  bed  of  the  river,  will 
not  damage  anything  whatever. 

Mr.  B.  J.  La  Motte  exhibited  a  model  and  read  the  following  paper 
on 

Proposed  Ieon  BRrooE  ovee  the  East  Biver. 

In  every  enterprise,  two  things  must  be  well  considered :  The 
amount  of  good  it  will  do  on  one  side,  and  tlie  amount  of  evil  it 
will  do,  or  may  do,  on  the  other  side.  If  the  amount  of  good  and 
evil  will  nearly  balance  each  other,  then  it  is  just  as  well  in  such  a 
case  to  let  the  enterprise  alone. 

It  appears  to  me  that  the  contemplated  bridge  over  the  East  river 
lias  some  points  highly  objectionable  connected  with  it ;  but  the  prin- 
cipal one  of  these  will  be  its  great  height  from  the  water  level,  being 
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about,  as  I  understand,  125  feet ;  that  ele\'atioii  beiug  necessary  to 
allow  ships  ^ith  masts  to  pass  under  it. 

For  my  part  I  think  it  is  quite  safe  to  predict  that  twenty  years 
hence  there  will  be  no  more  sailing  of  ships  with  masts,  particularly 
in  civilized  countries ;  but  that  steam  or  some  other  equally  etiicient 
power  will  altogether  have  superceded  the  uncertain,-  slow,  and 
capricious  mode  of  locomotion  on  water  by  wind.  Hence  that  great 
elevation  in  that  bridge  will  then  be  wholly  unnecessary. 

But  even  were  it  probable  that  there  will  be  sailing  of  ships  with 
high  masts  for  ages  to  come,  it  is  I'ational  to  say  that  the  amount  of 
evil  and  inconvenience  resulting  from  such  a  high  structure  will  far 
more  than  balance  all  the  good  it  might  do  at  all  events,  and  the 
reason  is  very  obvious  : 

Let  us  suppose,  for  example,  that  only  50,000  were  to  cross  daily 
over  such  a  bridge  ;  then  every  one  of  these  would  be  obliged  to 
ascend  and  descend  125  feet  to  and  from  the  water  line.  And  what 
for  ?  we  will  ask.  Simply  to  allow  a  few  lazy  ships  with  high  masts 
to  crawl  to  and  fro  under  the  aerial  structure.  I  think  in  this  case  we 
should  all  agree  with  the  memorable  Dr.  Benjamin  Franklin,  and  come 
to  the  conclusion  that  it  would  be  paying  too  dear  for  the  whistle. 

But  without  more  preliminaries,  as  time  is  precious,  there  is  in  this 
case  a  way  of  securing  all  the  main  advantages  without  meeting 
counterbalancing  evils  ;  that  way  it  seems  to  me,  and  I  am  not  the 
only  one  of  the  same  opinion,  is  simply  this  : 

Make  a  bridge  of  such  a  height  as  to  allow  oiily  steamboats  and 
all  manner  of  small  crafts  to  pass  to  and  Iro  with  perfect  freedom 
under  it  at  all  times. 

For  the  comparatively  few  vessels  with  high  masts,  plenty  room 
may  be  found  in  the  ISTorth  river,  and  other  parts  of  jSTew  York  bay. 

Such  a  bridge  as  I  M'ould  propose  would  not  cost  one  quarter  as 
much  as  a  suspension  bridge,  with  its  numerous  appendages,  is 
estimated  at. 

Besides,  it  would  be  an  ornament  to  both  cities ;  and  it  would  be  a 
pleasure  instead  of  a  task  to  travel  over  such  a  bridge.  Others  may 
elaborate,  with  more  ability  than  I  do,  this  part  of  the  subject. 

The  kind  of  bridges  proposed  by  me  need  be  only  forty  feet  above 
the  water  on  the  Xew  York  side,  and  as  high  as  Brooklyn  Heights  on 
the  eastern  termination. 

As  to  the  bridire  itself,  and  the  mode  of  its  construction,  I  Avill 
submit  my  views  briefly ;  although  I  regret  I  have  not  a  more  com- 
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plete  specimen  for  an  illustration  of  it ;  still  I  hope  a  tolerabl}'  clear 
idea  may  be  formed  of  the  whole  plan. 

In  a  structure,  particularly  in  such  as  a  bridge,  there  must  bs  no 
guess  work ;  there  must  be  harmony  and  Gonsistcncy  of  all  the  parts 
throughout ;  in  a  word,  there  must  be  a  certainty  as  regards  perfect 
security  under  all  circumstances. 

It  is  well  known  to  all  engineers,  and  to  all  persons  of  judgment, 
that  the  security  of  a  bridge  depends  either  on  rigidity  or  tensile 
strength,  or  the  two  combined. 

It  is  also  well  known  in  mechanics,  that  the  more  simple  the  mode 
of  construction  the  better  and  the  more  reliable  will  be  the  strueture. 

In  the  plan  I  propose,  all  that  is  required  to  build  a  bridge  is  sim- 
ply to  bend  tubes  or  rods  to  the  pi'oper  shape  and  size  of  the  bridge, 
and  slide  these  tie  blocks  to  their  respective  places ;  and  then  pass 
the  longitudinal  or  connecting  rods  of  soft  steel  (either  in  the  shape 
of  rods  or  steel  wire  cables)  through  these  holes  in  the  tie  blocks,  and 
cross  ribs,  in  one  piece  (or  its  equivalent) ;  and  then  secure  well  these 
lono^itudinal  soft  steel  rods  or  cables,  throughout  the  whole  ieno;th  of 
the  bridge  to  the  abutments  ;  thus  doing  away  altogether  with  bolts, 
nuts,  tie  rods  and  braces,  and  with  any  cutting  of  the  parts  whatever. 

And  having  symmetrically  well  combined  and  harmonized  the 
whole  structure,  the  bridge  will  possess  all  the  strength  inherent  in 
the  metal  itself;  combining  in  the  same  structure  both  the  truss  and 
the  suspension  systems.  Because,  let  it  be  well  understood,  the 
component  parts  have  not  in  the  least  been  aifected  by  boring  or 
cutting  away ;  but  on  the  contrary,  each  remains  altogether  whole 
and  a  perfect  unit,  allowing  expansion  or  contraction  at  divers  tem- 
peratures, with  perfect  freedom  throughout;  and  without  any  undue 
strain  to  one  part  of  the  structure,  at  the  expense  of  another. 

As  the  main  strength  and  security  of  all  bridges  depend  principally 
on  tlie  combined  tension  of  the  longitudinal  connections ;  and  as 
every  one  of  these  soft  steel  «onnecting  rods,  ov  cables,  is  held  firm 
at  the  abutments  independently  of  the  others,  according  to  my  plans; 
it  follows,  from  the  whole  arrangement,  that  each  rod  or  cable  can 
be  tested  at  all  times,  and  the  strength  of  the  structure  as  a  whole, 
can  thus  be  always  determined  with  positive  certainty. 

Phenomena  of  Color. 
Dr.  P.  II.  Yanderweyde  said  it  was  Sir  Isaac  IN'ewton  who  first 
started  the  investigation  of  color  in  a  scientific  manner.    He  discovered 
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that  a  prism  of  glass  would  refract  and  disperse  a  ray  of  sunlight,  giving 
rise  to  an  image  formed  of  a  series  of  colors  called  the  spectrum.  He 
discovered  that  the  light  of  the  sun  consisted  of  seven  different  parts  ; 
but  how  the  prism  sepai-ated  these  he  did  not  explain.  There  is 
another  way  of  separating  liglit,  and  that  is  by  Fraunhofer's  lines  as 
seen  in  the  spectrum  by  the  aid  of  a  telescope.  These  lines  are  so 
close  togther  as  to  make  7,000  to  the  inch.  (The  doctor  here  exhibi- 
ted Fraunhofer's  lines).  Where  a  thermometer  is  placed  in  the  rays 
of  the  spectrum,  the  j^ellow  light  shows  a  slight  increase  of  tempera- 
ture, and  the  orange  more,  and  the  red  the  highest  heat.  In  the  other 
rays  there  is  hardly  any  perceptible  heat.  Photographers  know  that 
the  blue  and  violet  have  the  greatest  photographic  effect.  The  great- 
est strength,  photographically,  is  in  the  violet ;  the  greatest  heating 
power  is  in  the  red  ray.  Light  is  transmitted  with  enormous  velocity. 
It  takes  eight  minutes  for  the  light  of  the  sun  to  reach  the  earth,  so 
the  velocity  of  light  from  the  sun  is  200,000  miles  in  a  second.  The 
undulator}'^  theory  of  light,  first  proposed  by  Huyghens,  is  now  uni- 
versally adopted.  Our  study  of  sound  has  given  us  a  key  to  the 
theor}^  of  light. 

Light  consists  of  waves,  just  as  sound  is  transmitted,  which  moves 
with  a  less  velocity  than  light.  The  length  of  a  wave  of  light  is 
about  an  eight  hundred-millionth  part  of  a  millimetre.  AVhen  we 
divide  the  length  of  the  wave  with  the  light  we  get  the  number  of 
waves  in  a  second.  Suppose  two  waves  of  sound  follow  each  other 
in  one  second,  we  have  750,000,000,000  of  vibrations  in  a  single  second. 
The  velocity  of  undulations  producing  red  light  is  472,000,000,000  of 
vibrations  in  a  second.  The  vibrating  medium  cannot  vibrate  at  a 
lower  or  higher  velocity  tlian  this ;  so  it  always  gives  this  red  color. 
Color  is  only  an  impression  that  is  given  to  us.  There  are  persons 
who  are  color  blind  ;  in  the  same  way  we  have  persons  who  can- 
not distinguish  the  vibrations  of  sound,  and  know  scarcely  one 
sound  from  another.  That  M'e  see  a  color  is  only  an  objective 
fact. 

The  diagram  here  shown  is  the  spectroscope  line  for  calcium,  which 
shows  that  the  sun  contains  calcium.  Here  again  we  have  the  lines 
for  gold,  silver,  etc.,  which  proves  to  us  that  the  sun  contains  these 
and  many  other  metals.  The  Geissler  tubes  have  been  shown  here 
before.  Those  tubes  exhibited  that  evening  were  filled  with  gasses  of 
different  kinds,  Avhich  give  various  colors  when  electricity  is  passed 
through  them.     Hydrogen  is  very  white.     The  spectrum  of  oxygen 


Proceedings  of  the  Polytechnic  Association.        989 

is  more  complex ;  but  nitrogen  is  the  most  complex  of  all,  in  which 
Bome  fourteen  lines  are  seen. 

Common  air  shows  a  mixed  composition.  The  weakest  of  liquid 
homoeopathic  medicines,  the  components  of  which  could  not  be 
detected  by  chemical  analysis,  are  visible  under  the  spectroscope.  On 
burning  a  few  grains  of  gunpowder,  by  the  aid  of  this  important 
instrument,  its  composition  can  be  determined. 

The  following  is  one  of  the  papers  read  at  Chicago,  which  were 
alluded  to  at  the  first  September  meeting  of  this  association. 

Ok  the  Combining  Power  of  Chemical  Elements. 

Read  before  the  Americau  Aesociation  for  the  advancement  of  science,  by  Professor  S,  D,  Tillman, 
of  the  American  Institute,  New  Yofk. 

Since  the  promulgation  of  the  doctrine  of  types  and  substitutions, 
the  saturating  powers  of  chemical  bodies  have  been  quite  satisfac- 
torily represented  by  symbols.  The  prominence  which  the  subject 
of  atomicity  has  recently  assumed  is  partly  the  result  of  the  plain  and 
simple  manner  of  illustrating  it.  By  means  of  the  new  notation,  and 
several  additional  characters  or  signs,  an  ideal  structure  of  a  chemical 
body  is  represented  ;  for  of  the  real  structure  nothing  is  known.  In 
it  the  saturating  power  of  an  atom,  or  a  combination  of  atoms,  is 
measured  by  degrees,  the  lowest  power  being  taken  as  the  unit  of 
measurement.  A  given  numl)er  of  combining  units  require  a  like 
number  of  other  combining  units  to  complete  the  structure.  The  new 
body  is  always  the  result  of  duality,  and  its  fonn  or  type  will  be 
retained  while  its  chemical  functions  may  be  entirely  changed  by 
displacement ;  for  certain  parts  of  the  structure  may  be  removed 
provided  a  substitution  of  the  same  equivalence  is  made  to  preserve 
the  molecular  equilibrium.  Thus  the  chemist  assigns  substitution 
values  to  every  simple  and  complex  radical,  and  designating  them 
by  numbers,  from  one  up  to  six,  is  prepared  to  combine  his  symbols 
in  a  process  of  matching,  which,  although  quite  as  simple  as 
that  with  dominoes,  affords  the  highest  satisfaction,  because  it  is 
always  associated  with  the  order,  rapidity  and  precision  of  mole- 
cular changes.  Yet  this  kind  of  chemical  reckoning  has  one 
•serious  drawback,  namely,  the  atomicity  of  the  same  element  is  not 
an  invariable  value.  It  is  often  decreased  l)y  a  duplication  of  similar 
atoms,  and,  in  some  remarkable  instances  among  monads,  it  seems  to 
be  increased  beyond  its  normal  energy  by  a  kind  of  induction  which 
has  not  yet  been  accounted  for.     Saturating  power  depends  on  causes 
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and  conditions  still  wrapt  in  ohscnrity.  Equivalence  involves  liiii'licr 
questions  than  tliose  of  quantity  and  quality,  as  tliese  terms  are  a])j)lied 
to  ponderable  matter,  for  two  elements  having  diverse  cliemical  func- 
tions and  widely  dittbrino-  atomic  weights,  like  hydrogen  and  chlorine, 
sometimes  assume  the  same  relative  position  in  the  mazes  of  chemical 
combination.  In  many  instances,  attractive  force  or  affinity  seems 
subservient  to  fitness  of  place;  hence  has  arisen  the  distinction  of 
chemical  and  mechanical  or  molecular  types,  which  can  only  imply 
that  one  kind  of  force  is  more  etlective  than  another  in  completing 
"what  may  be  termed  the  symmetry  of  the  chemical  structure.  The 
smallest  quantity  of  an  element  which  can  enter  into  combination  has 
an  invariable  weight,  and  doubtless  a  normal  sphere  of  attraction, 
which  may  be  modified  in  its  relations  to  that  of  another  element,  on 
changing  the  rate  and  range  of  the  undulations  of  the  interatomic 
medium  throiigh  tlie  ngcnev  of  light  or  heat ;  or  on  disturbing  its  gene- 
ral equilibrium  by  wliat  is  termed  electric  force.  It  is  evident  that  the 
minute  changes  which  a  molecule  undergoes  in  chemical  action 
involves  a  problem  of  motions  too  complex  for  com[>lete  solution. 

Considerable  diversity  of  opinion  still  exists  among  advanced  chem- 
ists, l)oth  as  to  the  best  form  of  t}qies  and  the  highest  saturating 
power  of  sev'cral  clelnents.  Indeed,  the  value  of  the  same  element 
varies  so  m.nch  nnder  different  conditions,  that  some  writers,  regarded 
;ts  ;ii' ;:i>;!'*(-^.  .iTo  no\v  incHncd  to  iucludc  .all  Simple  bodies  in  two 
(•  cing  combining  units  expressed  by  even  numbere, 

and    ilio   otii-:jr   Tnose   (expressed   bv   odd  'nnmbei's.      Some   of   the 
late  f    ■■'■    •   •      ■  '■  •'  -     '^    :«■  advocates   of  the  new  viev\\s  would 

'^;V  dividiug  line  of  distinction.     Pro- 
his  admirable  lectures  on 
i^.  i'c[)ortctl  ;;y  tiiO  London  Chemical  iV^Ar^as 
■  to  us  dintomic  in  the  binoxyd  of  nitrogen." 
die  new  notation,' is  a  combination  of  one 
ntom  of  nitrogen  (14j  with  one  of  oxygen  (IG).   'The  statement  taken 
literally  would  place  nitrogen  in  botlv  classes  alluded  to.     With  equal 
C'jn'^istency  it  may  be  asserttpd  that  niti'ogen  in  the  pcroxyd  of  nitro- 
gen is  tetratomlc  ;  and  by  a  parity  of  reasoning  nitrogen  becomes  a 
Proteus  among' types!     Kow,  while  it  is  admitted  that  only  two- 
thirds  of  the  nornnil  saturating  power  of  an    atom  of  nitrt)gen   is 
ex]iended  in  combining  with  one  of  oxygen,  it  may  with  great  plausi- 
bility be  assnraed  that  the  remaining  unexpended  combining  nnit 
actually  determines  the  value  of  this  body  as  a  monad  radical.     It 
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cannot  exist  in  a  separate  itate,  bnt  two  sncli  compound  atoms  or 
atomoids,  v;ill  unite  like  two  atoms  of  nitrogen,  to  form  a  molecule. 
In  this  manner  the  peroxjd  of  nitrogen  is  shown  to  be  also  mona- 
tomic,  because  two  atoms  of  the  dyad  oxygen  have  a  substitution 
value  of  four,  and  exceed  l)y  one  that  of  nitrogen.  In  one  case  tlie 
value  of  the  radical  is  expressed  by  3 — 2,  and  in  the  other  by  4 — 3. 
Kitrous  anhydride  and  nitric  anhydride  are  formed  on  the  vrater  type 
by  the  fAlition  Cif  an  atoin  of  oxygen  to  two  of  these  radicals  respect- 
ively. The  h.'V.-est  oxyd  oi  nitrogen,  laughing  gas,  is  an  inert  body^ 
liaving  neither  alkaline  nor  acid  characteiistics.  Its  atomoid  contains 
two  atoms  of  nitrogen  and  one  of  oxygen,  and  its  combining  power 
is  expressed  by  2X3 — 2.  Should  it  hereafter  be  foun.d  to  act  as  a 
radical,  it  is  here  predicted  that  its  value  v\'ill  be  tetratomic. 

An  example  bearing  still  more  directly  on  the  question  of  the 
atomicity  of  nitrogen  is  that  of  cyanogen,  an  atomoid  of  Avhich  con- 
tains an  atom  of  carbon  n2i  and  an  atom  of  nitrog<,'n  (14).  If  these 
two  atoms  meet  on  equal  terms,  either  the  'carbon  atom  beonies  a 
triad,  or  the  nitrogen  atom  a  tetrad.  On  the  other  hand,  if  it  is 
{tesumed  tliat  both  elements  retain  their  normal  saturating  power,  car- 
bon as  a  tetrad  f.nd  nitrogen  as  a  triad,  we  satisfact(n'ily  account  for 
its  monaton^iic  substitution  value  wliich  is  expressed  by  4 — 3.  In  its 
general  behavior  this  radical  resembles  the  halogens  ;  tlm.s  presenting 
an  apparent  anamoly  in  the  f.)rniation  of  a  compori:"d  hasiiig  power- 
ful electro-negative  characteristics  found  in  neitlier  <>i'  its  cxinstiiuents, 
and  proving  tliat  the  predominance  of  atomicity  in  an  eloaient  does 
not  necessarily  inqxart  to  the  body  of  which  it  forms  a  part  any  of  its 
chemical  functions;  in  other,. words,  that  the  atom  of  lowest  combin- 
ing value  is  not  merged  in  that  of  the  highest,  but  that,  as  between 
the  two,  the  mxerging  is  mntustl ;  the  result  being  an  absolutely  new 
body  bearing  no  resemblance  to  its  constituents  in  a  separate  state, 
and  exhibiting  only  that  relation  to  them  wdiicli  arises  irum  the 'law 
of  differential  atomicity.  This  huv  was  expressed  in  a  paper  read  by 
me  before  this  Association  Jn  1866,  as  follows  :  "  Tlie  atomicity  of  a 
torso  (tlnit  i^  an  imperfect  body  having  no  separate*  existence)  or  of  a 
radical  containing  one  atom  of  an  element  nnited  to  one  or  more 
atoms  of  another  element  is  eonal  to  the  diiference  between  the  nor- 
mal saturating  povrer  of  its  components.""" 

It  is  diflieult  to  trace  all  the  steps  of  the  resulting  atomicity  in 

*Dr.  Anrr.  Kckiile  ofEiIaugon,  Bavaria,  wa-tlie  first  to  explain  why  certain  complex  chemical  com- 
pounds of  the  fame  ultimate  composition  often  ilificr  in  atomicity. 


992  TjiAXSACTIOiXS   OF  THE  AMERICAN  INSTITUTE. 

bodies  containing  only  two  elements  when  the  atoms  of  both  elements 
arc  duplicated,  because  such  duplication  involves  an  unequal  decrease 
in  their  normal  atomicity.  However,  in  a  homologous  hydrocarbon 
series,  in  which  tlie  number  of  atoms  of  each  element  forming  a 
molecule  increase  by  arithmetical  progression,  the  lowest  supposable 
combination  will  be  the  measure  of  the  atomicity  of  the  sum  of  the 
carbon  atoms  in  every  member  of  the  series ;  for  example,  the  body 
not  yet  isolated,  consisting  of  one  atom  of  carbon  and  tM'^tatoms  of 
hydrogen,  would  have  a  combining  power  expressed  by  4  —  2; 
accordingly  we  find  that  ethylene,  and  every  other  homologue  has 
the  value  of  a  dyad,  and  may  be  united  with  two  atoms  more  of 
hydrogen.  Thus  in  the  hydride  of  methyl  series,  the  saturating 
power  of  a  given  number  of  condensed  carbon  atoms  is  expressed  by 
the  number  of  hydrogen  atoms  in  the  combination,  wiiich  is  the 
measure  of  the  power  of  the  same  number  of  carbon  atoms  in  other 
bodies  ;  for  example,  the  composition  of  hydride  of  ethyl  proves  that 
two  atoms  of  carbon  play  the  part  of  a  hexad,  therefore  the  satura- 
ting power  of  acetylene,  composed  of  two  atoms  of  carbon  and  two 
of  hydrogen  is  expressed  by  6  —  2.  This  branch  of  the  subject  can- 
not be  presented  even  in  outline  without  the  use  of  symbols ;  and  as 
the  symbols  I  use  are  not  yet  generally  adopted,  and  might  divert 
attention  from  the  principal  points  to  be  elucidated,  I  do  not  propose 
to  introduce  them  in  the  present  paper. 

Our  subject  in  its  broadest  meaning  includes  mvestigations  relating 
to  the  diversity  of  composition  in  chemical  bodies.  The  cause  of 
this  diversity  may  be  assigned  in  a  general  way  to  affinity,  by  affirm- 
ing that  a  powerful  electro-positive  element  combines  most  directly 
and  intimately  with  a  powerful  electro-negative,  producing  at  once  a 
compound  in  the  most  condensed  state  ;  as  for  example,  sodium  and 
chlorine  in  forming  common  salt,  while  elements  having  less  affinity 
may  unite  by  degrees  in  a  variety  of  Ibrms,  as  seen  in  the  combina- 
tions of  oxygen  with  nitrogen,  sulphur  and  the  halogens.  This 
tendency  to  diversity  is  more  remarkable  among  metalloids  than 
among  metals,  for  the  latter,  with  one  exception,  are  solids,  and  in 
general,  are  not  readily  brought  into  the  liquid  and  gaseous  states. 

Kothing  in  the  whole  range  of  nature's  operations  excites  greater 
^vonder  than*  the  fact  that  a  large  majority  of  the  chemical  bodies 
derived  fi-om  the  organic  kingdom  are  composed  of  the  same  three  or 
four  elements,  which  by  diversity  of  combination  give  as  great  a 
varietv  of  characteristics.      In  anmionia,  nitric  acid,  laughing  gas, 
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defiant  gas,  ether,  alcohol,  aniline,  water,  spermaceti  and  the  gaseous 
mixture  forming  the  atmosphere,  a  combination  of  two  or  more  of 
these  elements  exhibit  the  most  striking  contrasts.  On  examining 
hydrogen,  oxjgen,  nitrogen  and  carbon,  separately,  among  otlier 
peculiarities  will  be  found  the  following : 

1.  Three  of  them  are  permanent  gases,  which  have  resisted  all 
attempts  to  liquify  them  by  means  of  cold  and  pressure ;  and  the 
fourth  i^  permanent  solid,  which  in  its  purest  form,  the  diamond^ 
has  maintained  the  same  state,  in  'Vacuo,  under  the  highest  degree  of 
heat  yet  applied. 

2.  These  elements  are  colorless  under  all  attempts  to  change  their 
natural  state,  yet  by  combination  they  evince  every  tint  and  shade  of 
color. 

3.  Taking  the  weight  of  the  hydrogen  atom  at  one,  the  combining 
numbers  of  oxygen,  carbon  and  nitrogen  are  low  multiples  of  the 
prime  numbers  two,  three  and  seven,  respectively ;  from  which  the 
inference  is  drawn  that  harmonic  relations  exist  between  the  vibra- 
tions or  undulations  produced  by  or  in  these  elements.  These  coinci- 
dences may  seem  to  have  little  significance,  but  when  taken  in 
connection  with  the  remarkable  relations  of  atomic  weights  of  three 
elements  in  several  dilFerent  groups  discovered  by  Dumas,  and  the 
general  difference  in  the  atomic  weights  of  nearly  all  the  elements,  aa 
pointed  out  by  M.  Carey  Lea,  they  iiidicate  the  connecting  links 
between  forin  and  motion,  an  allusion  to  which  will  be  found  in  a 
previous  paper  on  harmonic  relations,  and  seem  to  confirm  the  surmise 
that  all  chemical  elements  are  the  ofi'^pring  of  the  universal  sether, 
first  quickened  by  the  divine  Author  of  all,  and  ever  moving  in 
accordance  with  His  stupendous  plan. 

To  return  to  nitrogen ;  its  connection  with  the  highest  prime 
number  which  belongs  to  harmony,  would  indicate  that  it  does  not 
frequently  and  readily  enter  into  chemical  combination.  A  natural 
inquiry  arises  here,  whether  any  element  supplies  the  missing  prime 
number  ?  The  atomic  weight  of  calcium  is  a  multiple  of  the  prime 
five.  This  brilliant  yellow  metal  entej'S  into  the  composition  of  all 
bone,  and,  in  combination  witli  oxygen  and  phosphorus,  forms  the 
foundation  of  the  animal  str^icture.  Aajple  reasons  may  be  adduced 
for  not  finding  in  the  atomic  weight  of  phosphorus  more  simple 
numerical  relations  ;  however  some  significance  must  be  given  to  tlie 
fact  that  phosphorus  forms  just  one-fifth  of  the  weight  of  animal 
phosphate.     Two-  other  elements  entering  into  the  animal  organiza- 

[Inst.]  63  • 


994  Transactions  of  the  American  Institute. 

tion  are  connected  by  similar  numerical  relations  with  those  already 
mentioned,  sulphur  with  oxygen,  and  iron  with  nitrogen.  Other 
interesting  coincidences  might  be  pointed  out  did  they  not  give  too 
much  prominence  to  views  which  at  present  will  be  regarded  as  merely 
speculative. 

4.  The  normal  saturating  poAver  of  hydrogen,  oxygen,  nitrogen 
and  carbon,  are  respectively  as  1,  2,  3  and  4.  Binary  combinations 
of  these  elements  will'  indicate  the  direction  in  Avhich  we  are  to  look 
for  the  principal  cause  of  diversity  in  the  composition  of  organic 
bodies.  Of  hydrogen  and  oxygen  only  two  combinations  are  known  : 
of  nitrogen  and  oxygen,  five ;  of  hydrogen  and  nitrogen,  one ;  of 
carbon  and  nitrogen,  one  ;  while  of  carbon  and  hydrogen  over  thirty 
have  been  thus  far  isolated.  The  remarkable  tendency  of  the  lightest 
gas  and  the  most  impenets'able  solid  to  combine  in  definite  proportions, 
and  to  condense  by  degrees,  thus  forming  homologous  gases  of  differ- 
ent densities,  as  well  as  liquids  and  solids  of  different  boiling  points, 
must  be  assigned  as  the  principal  cause  of  the  diversity  of  composi- 
tion found  in  the  many  hundred  compounds  of  which  these  two 
elements  form  a  part. 

Berthelot  has  recently  demonstrated,  by  numerous  experiments, 

that  alcohols,  ethers,  aldehydes,  alkalies,  acids  a"nd  other  compounds 

containing  carbon,  may  he  decomposed  by  the  action  of  hydriodic 

acid   and   heat,   and   converted  generally   into   homologues  of  the 

hydride  of  methyl  series ;  and  he  has  expressed  the  opinion  that  the 

carbon  in  all  organic  bodies  may  be  thus  saturated  with  hydrogen. 

The  startling  conclusion  to  be  drawn  from  his  experiments,  the  facts 

set  forth  in  this  paper,  and  all  previous  experiments  showing  the 

disposition  of  hydro-carbons  to  combine  with  other  elements  is,  that 

the  great  antipodes  in'  extension,  carbon  and  hydrogen,   play  the 

principal  parts  in  the  composition  and  decomposition  of  all  bodies 

derived  from  the  organic  kingdom. 

Adjourned. 


March  4th,  1869. 

Professor  S.  D.  Tillman  in  the  cliair.    Mr.  C.  E.  Emery,  Secretary. 
The  chairman  read  the  following  notes  on  new  scientific  experi- 
ments and  discoveries : 
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Eemedy  for  "Wakefulness. 

Prof.  W.  A.  Hammond,  of  Bellevue  College  Hospital,  New  York, . 
gives,  in  2  he  Medical  Record^  an  interesting  paper  on  "  The  Thera- 
peutics of  "Wakefulness,"  which  contains  the  following  passage  :  "  But 
of  all  the  sleep-producing  agents  at  our  disposal,'the  bromide  of  potas- 
sium is  most  deserving  of  the  name  of  hyphotic.  I  have  never  seen 
it  fail  when  given  in  sufficient  quantity.  A  healthy  adult  may  take 
from  twenty  to  thirty  grains  three  times  a  day ;  the  latter  is  not  too 
large  when  it  is  needed  at  all.  Sometimes  it  produces,  among  its 
other  effects,  great  weakness  in  the  legs,  and  a  staggering  gait,  strongly 
resembling  that  of  a  person  intoxicated  with  alcohol.  In  fact,  1  know 
a  gentleman  who,  while  under  the  influence  of  this  drug,  was  twice 
arrested  in  our  streets  for  drunkenness.  Bromide  of  potassium  occa- 
sionally produces  great  lowness  of  spirit  and  a  disposition  to  cry.  •  It 
should  be  administered  very  much  diluted.  It  may- be  conveniently 
prescribed,  one  ounce  to  four  ounces  of  water  ;  a  drachm  dose  of  this 
to  be  given  in  at  least  half  a  tumblerful  of  water. 

A  remedy  which  I  have  used  recently,  especially  in  cases  of  nervous 
excitement,  where  a  sedative  seemed  indicated,  is  sumbul.  This  is  a 
plant  of  the  same  family  as  valerian.  I  have  used  it  in  conjunction 
Mnth  bromide  of  potassium,  in  epilepsy,  with  the  result,  I  think,  of 
increasing  the  effect  of  the  latter.  The  dose  of  the  fluid  extract 
(Neergaard's)  is  from  twenty  drops  to  a  drachm  three  times  a  day. 

Cannon  Shot  and  Armor. 

Recent  experiments  by  the  ordnance  department,  made  at  Shoe- 
buryness,  England,  have  shown  that  the  force  of  a  cannon  shot  in 
foot  pounds  is  the  weight  of  the  projectile  multiplied  by  the  square 
of  the  velocit}^  divided  by  twice  gravity,  equal  to  sixtyfour.  For 
example,  a  Eodman  projectile  of  twelve  inches  diameter,  and  weigh- 
ing 620  pounds,  striking  at  one-third  of  a  mile  distance,  equals  in 
round  numbers  15,000,000  foot  pounds.  This  efi'eot  is  the  same 
witliin  certain  limits  Avith  heavy  shot  with  low  velocity,  and  with 
high  shot  with  high  velocity,  producing  the  same  force  of  impact; 
but  with  shot  of  different  diameters  the  force  must  be  proportionate 
to  the  diameter,  as  in  ordinary  punching.  The  resistance  of  armor 
plates  varies  nearly  as  the  square  of  their  thickness.  This  applies 
only  to  solid  plates,  and  not  to  a  series  of  plates  bolted  together.  A 
four-inch  solid  plate  could  not  be  penetrated,  while  a  six-inch  lamin- 
ated plate  was  easily  penetrated  by  cannon  shot  of  the  same  force. 
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Experiments  have  sliown  Sir  AVilliam  Armstrong  correct  in  Iiis  state- 
ment tliat  in  hard  well  tempered  steel  shot  the  work  expended  on  the 
shot  was  one-tenth  of  the  whole  work ;  with  soft  steel  the  work 
expended  on  the  shot  was  two-tenths,  and  with  soft  iron  five-tenths. 
This  he  explains  by  the  dynamic  effect  of  heat  at  the  instant  of  con- 
cussion. The  experiments  on  the  English  armor  targets  show  that 
loose  wood  backing  is  useless,  and  a  rigid  backing  of  w'ood  is  an 
advantage,  and  is  very  great  if  it  has  an  iron  skin  behind,  connected 
by  ribs  with  the  front  plate. 

Concrete  Beidges. 

The  new  concrete  structures  recently  erected  on  the  Metropolitan 
Extension  railway,  between  Paddington  and  Brompton,  London, 
has  been  tested  to  ascertain  its  tensile  strength.  The  structure  is  an 
arch  entirely  of  concrete,  of  seventy-five  feet  span,  and  only  seven 
feet  six  inches  rise.  It  is  three  feet  six  inches  deep  at  the  crown,  and 
has  a  uniform  width  of  twelve  feet.  The  materials  and  proportions 
employed  were  six  of  gravel  to  one  of  Portland  cement,  and  depend- 
ence for  cohesion  was  placed  rather  upon  thoroughly  mixing  the 
materials  than  ramming.  In  making  the  test,  170  tons  in  weight 
were  equally  distributed  over  the  surface,  and  a  train  of  several 
freight  cars,  weighing  fifty  tons,  passed  over  it.  Under  this  weight 
there  was  practically  no  deflection.  It  seems  probable  that  this 
favorable  result  wall  lead  to  the  more  extensive  use  of  this  artificial 
•mixture  as  a  building  material. 

Glass-avool. 

At  the  last  exhibition  by  the  Pol3'technic  Association  of  Vienna, 
a  newproduct  of  art  was  shown,  consisting  of  glass  spinnings,  and  embra- 
cing ornaments  for  the  hair,  ribbons,  bracelets,  cufis,  collar?;;,  Avatcli- 
chains,  imitations  of  curled  and  smooth  ostrich  feathers,  etc.  They 
were  manufactured  by  M.  Jules  de  Brunfaut,  in  Pai-is,  and  difi'er 
from  the  articles  of  this  kind  hitherto  produced,  in  being  much  finer, 
more  tenacious,  flexible,  and  durable.  Some  of  the  glass-wool  is  said 
to  be  as  fine  as  a  spider's  web,  and  so  flexible  that  it  may  be  used  as 
thread. 

Preparation  of  Oxygen  from  Sulphukig  Acid. 
The  process  of  Messrs.  Clomadena  and  Mcret  consists  in  ira])regna- 
ting  pieces  of  pumice  stone  with  sulpliuric  acid,  rind  afterward  expo- 
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sing  them  to  a  red  heat.  The  acid  vapors  thus  generated  pass 
through  several  retorts  filled  with  pumice  stone  and  kept  at  a  white 
heat.  Sulphuric  acid  is  decomposed  into  sulphurous  acid  and  oxygen. 
The  mixture  is  convej-ed  through  water,  which  leaves  the  oxygen 
comparatively  pure. 

CoMPosmox  OF  Meteokites. 

Messrs.  Wiihler  and  Cloez  have  proved  b}'  analysis  that  certain 
meteorites  contain  carbon,  hydrogen  and  oxygen,  forming  substances 
similar  to  some  organic  bodies  of  terrestrial  origin.  From  the 
meteorite  Orgueil,  M.  Berthelot  has  obtained  a  notable  quantity  of 
hydrocarbons  similar  to  those  found  in  petroleum. 

XlTEOUS    OXYD    FOR   NeUEALGIA. 

Dr.  G.  Q.  Colton,  who  has  successfully  administered  laughing  gas 
to  about  S-ijOOO  persons,  for  the  purpose  of  performing  dental  opera- 
tions without  pain,  and  who,  by  persistent  personal  efforts  in  Europe, 
has  at  last  succeeded  in  introducing  the  use  of  this  gas  for  similar  pur- 
poses in  Paris  and  London,  asserts  that  he  has  repeatedly  cured  the 
most  severe  cases  of  neuralgia  by  allowing  the  patient  to  inhale  the 
gas.  In  many  instances  persons  afflicted  with  asthma  have  been 
greatly  relieved.  If  these  two  terrible  maladies  can  be  cured,  or 
even  partially  controlled  by  laughing  gas,  we  hope  the  medical 
faculty  will  recommend  its  use  with  as  little  delay  as  possible. 

Blasting  Geanite. 
A  mass  of  sound  stone  fifty  feet  square  and  twelve  feet  in  thick- 
ness, was  recently  moved  some  inches  from  its  natural  bed  in  the 
granite  quarries  near  Penryn,  England,  by  the  explosion  of  fifty 
pounds  of  blasting  powder,  confined  in  a  hole  twelve  feet  deep  by  six 
and  one-half  inches  bored  in  the  rock.  Estimating  the  weight  of 
fifteen  cubic  feet  of  granite  at  one  ton,  the  whole  mass,  containing 
19,200  cubic  feet,  weighs  1,280  tons. 

Terra-Cotta  Cisteens. 
It  is  said  that  cisterns  made  of  glazed  terra-cotta  are  rapidly  com- 
ing into  use  in  England.     They  are  as  valuable  as  those  made  of 
elate,  and  are  much  cheaper. 
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Steam  Road-Roller. 

The  huge  machine  used  for  levehng  the  carriage-way  in  some  of 
the  streets  of  Liverpool,  England,  has  so  injured  the  network  of  gas 
and  water-pipes  underneath,  that  the  corporate  authorities  find  that 
they  must  greatly  decrease  its  weight,  or  cease  using  it  altogether  in 
certain  parts  of  the  town. 

The  Bleaching  of  "Wood  Pulp. 

The  objectionable  results  of  the  process  of  bleaching  by  chloride  of 
lime  are,  that  any  excess  of  the  chloride  has  a  tendency  to  produce  a 
yellow  tint,  that  all  strong  acids  are  apt  to  turn  the  paste  red  under 
the  action  of  the  sun,  or  sometimes  solely  by  the  presence  of  moisture; 
that  the  smallest  trace  of  iron  will  blacken  the  paste  in  a  short  time. 
These  difficulties  have  been  obviated  by  M.  Orioli,  of  Paris,  who  mixes 
with  every  100  kilogrammes  of  wood  pnlp  800  grammes  of  oxalic 
acid,  which  serves  the  double  purpose  of  bleaching  the  coloring  mat- 
ter already  oxydized,  and  of  neutralizing  the  alkaline  principles  favor- 
able to  oxydation  ;  two  kilogrammes  of  sulphate  of  alumina  are  added, 
forming  with  the  coloring  matter  of  the  wood  a  nearly  colorless  lake, 
which  enables  the  brilliancy  of  the  product  to  be  heightened. 

Enameling  of  Ikon. 

The  process  of  enameling  cast  or  wrought  iron  most  commonly 
used  is  to  cover  the  previously  well  cleaned  and  smooth  surface  of 
the  metal  with  finely  pulverized  enamel  or  glass,  and  subject  it  to  a 
high  heat  in  a  muffle  or  oven,  by  which  the  fused  coating  is  made  to 
adhere  more  firmly  to  the  metal.  To  secure  this  adherence  a  new 
plan  has  been  proposed  in  Germany  by  Mr.  Ballouhey,  which  is  to 
first  oxydize  the  surface  of  the  iron,  forming  the  protoxyd  and  sesqui- 
oxyd  of  iron  by  pouring  upon  it  the  hot  liquid  material  forming 
white  glass,  or  by  placing  the  material  in  powder  upon  the  metal  and 
vitrifying  it  by  heat.  In  this  case  the  silicate  of  iron  is  formed 
which  is  said  to  unite  more  firmly  with  the  metal.  This  plan  may. 
be  an  improvement  over  the  old  one,  but  it  is  plain  that  the  great 
difficulty  in  adherence  arises  from  the  diflference  in  the  expansibility 
of  the  metal  and  the  enamel,  and  is  one  that  cannot  be  entirely 
obviated. 

Market  Approaches. 

A  correspondent  of  The  London  Builder  suggests  that  every  new 
mai'ket  erected  should  practically  carry  out  two  leading  principles ; 
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the  one  to  coinmaiul  sup^^ly,  and  the  other  to  make  the  heavy  traffic 
disappear  from  the  surface,  which,  he  says,  can  best  be  done  by 
liavinrrbeneatli  the  markets  underground  railway  branches  connected 
with  all  the  main  lines,  bo  that  the  products  from  agreat  distance  can 
be  brought  to  the  stalls  without  transhipment,  and  in  the  same  man- 
ner articles  purchased  at  the  market  could  be  forwarded  directly 
therefrom  to  any  part  of  the  kingdom  by  rail.  It  seems  a  plain  pro- 
position that  there  cannot  be  too  many  approaches  to  a  great  public 
market ;  and  there  are  many  other  imprcjvenients  of  a  scientific  and 
sanitary  character  yet  to  be  made  in  all  structures  of  this  class. 

Pai'uyoxyle, 
This  compound,  used  as  a  substitute  for  pyroxyline  in  photograghy, 
is  perfectly  soluble  in  a  mixture  of  alcohol  and  ether.  The  absolute 
absence  of  structure  produced  by  a  complete  solution  is  said  to 
increase  tlie  sensibility  of  the  iilm.  Dr.  Liesegang  publishes  in  a 
foreign  journal  liis  process  for  making  papyroxyle. .  He  plunges  line 
tissue  paper  into  a  cold  mixture  of  equal  volumes  of  sulphuric  acid 
of  the  usual  strength  and  nitric  acid  of  1.40  degrees.  The  paper 
remains  in  the  mixture  until  a  portion  of  it  can  be  completely  dis- 
solved in  a  mixture  of  equal  parts  of  alcohol  and  ether.  Diiferent 
varieties  of  paper  require  slightly  different  proportions  of  acid  to 
form  the  mixture.  The  paper  on  being  withdrawn  from  the  mixture 
is  hung  over  strings,  and  may  be  completely  dried  in  half  an  hour. 

The  Bahamas  Hurricane. 
Mr.  John  H.  Eedfield  of  Pliiladelphia,  son  of  the  late  "William  C. 
Redfield  of  ISTew  York,  author  of  the  theory  of  cyclones,  has  made 
a  diagram  of  the  directions  of  the  wind  at  thirty-four  different  points 
at  noon  on  the  first  day  of  October,  1866,  from  observations  col- 
lected by  Governor  Rawson,  W.  Rawson,  C.  B.  and  Captain  W.  H. 
Stuart,  Bahamas.  From  the  letter  of  Mr.  Iledfield,  accompanjang- 
the  diagram,  we  learn  that  at  the  time  mentioned  the  center  of. the 
hurricane  was  but  a  few  miles  southeastward  from  Shroud  Cay,  the 
wind  at  that  Cay  being  from  the  northeast  .tiutil  one  p.  m.,  when  there 
was  a  lull  of  an  hour,  followed  by  a  gale  .from  the  southwest.  The 
line  of  progress  of  the  axis  of  this  storm,.after  leaving  Turk's  Island, 
seems  to  have  been  almost  identical  with  »that  of  the  Antigua  hurri- 
cane of  August  22d,  181S,  which  also  passed  over  the  Bahamas, 
beginning  its  easterly  recurvature  also  about  latitude  twenty-eight 
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degrees  or  twenty-nine  degrees,  and  pursuing  its  northeasterly  ti'ack 
at  least  to  longitude  thirty-live  degrees  and  latitude  forty-five 
degrees,  occupying  twelve  days  in  its  journey. 

"Worms  Infesting  tue  Bkain  of  Birds, 
Dr.  Jeffries  Wyman  has  communicated  to  the  Boston  Society  of 
Natural  History  a  description  of  an  animal  parasite,  the  thread  worm, 
found  in  the  brain  of  seventeen  out  of  nineteen  specimens  of  the 
snake  bird,  or  water  turkey,  shot  in  Florida.  The  presence  of  these 
parasites  in  the  cranial  cavity  of  the  Anhlnga  seems  to  be  its  normal 
condition  ;  yet  nothing  is  known  of  the  manner  in  which  the  embryo 
finds  its  Avay  into  the  bird.  Dr.  Wyman  says  parasites  have  occa- 
sionally been  found  infesting  the  brain  or  its  membranes  in  man  and 
animals,  but  far  less  frequently  than  in  other  regions  of  the  body. 
The  species,  referrabie  chiefly  to  four  genera,  are  confined  almost 
wholly  to  man  and  domestic  animals,  such  as  sheep,  reindeer,  drome- 
dary, horse  and  ox ;  and  among  the  wild  animals,  to  the  chamois, 
roebuck,  and  a  few  others.  That  they  have  not  been  more  frequently 
seen  in  wild  species  is  doubtless  due  to  the  fact  that  but  few  brains 
of  these  have  been  examined. 

Effect  of  Light  on  Mineral  Oils, 

Ilerr  Grotowski,  of  Halle  on  the  Saale,  Prussia,  has  made  some 
remarkable  communications  on  the  new  property  of  hydrocarbon  oils, 
whicli  was  discovered  by  him,  In  exposing  various  kinds  of  such 
oils  to  the  rays  of  light  in  glass  balloons,  he  invariably  found  that 
they  absorbed  oxygen,  and  converted  this  gas  into  its  allotropsic  con- 
dition, ozone.  It  was  further  ascertained  that  even  the  air  was  thus 
ozonized  in  well '  corked  vessels,  the  effect  being  to  some  degree 
dependent  upon  the  color  of  the  glass.  The  respective  results  were 
marked  down  after  the  space  of  three  months.  But,  before  enumer- 
ating them,  it  will  be  proper  to  remark  the  term  protogen  is  applied 
to  oils  from  peator  bituminous  coal  which  distil  between  212  degrees 
and  552  degrees  Fahrenheit,  having  a  specific  gravity  between  0.795 
and  0.805.  The  name  "  solar  oil "  is  given  b}'  the  Germans  to  oils 
having  a  specific  gravity  of  from  0,830  to  0.8.35,  and  distilling  above 
a  temperature  of  550  degrees  Fahrenheit,  The  former  are  burned  in 
lamps  adapted  for  that  object,  the  latter  in  Argand  and  Carcel  lamps. 
The  observations  of  Ilerr  Grotowski  are  the  following  : 

1.  Solar  oil  and  p^iotogen,  which  were  stored  in  barrels  and  cis- 
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terns,  lined  inside  with  iron,  remained  free  from  ozone,  and  conld  be 
completely  bnrned. 

2.  Photot^en  and  solar  oil,  kept  in  balloons  of  white  glass,  wrapped 
up  in  straw,  showed  traces  of  ozone,  bat  bnrned  well  otherwise. 
Both  the  color  of  the  oil  and  that  of  the  cork  were  found  slightly 
changed. 

3.  Photogen  and  solar  oil,  in  balloons  of  white  glass,  painted  black, 
showed  traces  of  ozone.  The  oils  were  less  changed  than  those  noted 
in  number  two.     The  corks  were  not  bleached. 

4.  Solar  oil  and  photogen  which  had  been  kept  in  unwrapped  white 
glass  balloons,  were  found  to  be  strongly  ozonized.  Tliey  burned 
very  badly,  charred  the  wicks,  and  nearly  extinguished  the  flame 
after  burning  for  six  or  eight  liours.  The  solar  oil  was  turned 
strongly  yellow,  and  showed  an  increase  of  0.003  in  its  specific 
gravity. 

5.  Solar  oil  which  had  been  exposed  to  the  light  in  unwrapped 
balloons  of  green  glass  gave  strong  indications  of  ozone.  Though 
the  wick  became  charred,  the  oil  burned  quite  well  and  was  little 
changed  in  color. 

6.  Solar  oil  in  balloons  of  green  glass,  painted  black,  was  found  to 
contain  some  ozone,  but  it  bnrned  perfectly  well.  That  in  green 
balloons,  wrapped  in  straw,  showed  about  the  same  results. 

T.  American  kerosene  which  had  been  exposed  to  light  in  balloons 
of  white  glass  became  strongly  ozonized,  so  much  so  that  it  scarcely 
burned.  The  formerly  bluish-white  oil  had  assumed  a  vivid  yellow 
tint,  and  its  specific  gravity  was  found  to  have  increased  0.005. 

8.  American  kerosene  which  had  been  kept  in  the  dark  for  three 
months  did  not  show  any  ozone  and  burned  perfectly. 

The  oils  had  been  exposed  to  light  from  April  to  July,  1868. 
Those  which  had  become  strongly  ozonized  were  changed  in  odor 
also,  and  the  corks  had  become  bleached,  as  if  attacked  by  chlorine, 
while  those  in  balloons,  containing  unaltered  oils,  were  entirely 
unchanged  in  that  respect. 

After  the  discussion  on  the  scientific  items  several  new  inventions 
were  exhibited. 

Xp:w  Stove  Pipe  Joint. 
Mr.  Faint,  of  Canada,  exhibited  a  stove  pipe  having  a  screw-thread 
on  the  ends,  similar  to  that  of  fruit  jars,  by  which  the  ends  of  the 
pipe  can  be  screwed  together,  making  a  strong  and  tight  joint. 
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New  Carpet  Beater. 

Mr.  John  Ferguson  exhibited  a  model  of  his  carpet  beater.  By 
turning  a  crank,  a  number  of  whips  are  made  to  strike  the  carpet, 
giving  an  elastic,  yet  effective  blow. 

Extracts  from  the  Hon,  Wm.  J.  McAlpine's  notes  on  the  trial  of 
ijuns  in  Ensland  were  read,  which  have  not  been  furnished  for  this 
report.  The  subject  drew  forth  some  debate,  after  which  Mr.  Lewis 
Masquerier,  of  Green  Point,  L.  L,  read  the  following : 

Plan  for  a  Bridge  Across  East  River. 

I  suggest  the  plan  of  a  floating  bridge  across  East  river,  to  rise  and 
fall  with  the  tide.  Let  it  be  built  of  an  appropriate  width,  in  sections 
hinged  together,  and  supported  by  three  piers  in  the  center  of  the 
river.  Let  a  floating  turnpike  or  turnstile  draw-bridge  with  four 
cross-arms,  turn  upon  a  center-post  in  the  central  pier,  for  vessels  to 
pass  through.  This  turnpike  draw  may  be  constructed  to  turn  round 
"with  the  force  of  the  tide,  always  in  the  same  direction,  with  the  aid 
of  additional  power  and  be  stopped  at  intervals.  The  arms  of  the 
draw-bridges  may  have  circling  passways,  so  that  vehicles  can  reverse 
their  directions.  With  large  iron  posts  in  each  pier,  the  whole  can 
rise  and  fall  with  the  tide.  This  turnstile  and  the  ends  of  the  bridges 
may  be  guarded  with  rollers  and  soft  materials  to  break  the  force  of 
the  vessels  and  to  let  them  pass  through  more  easily.  Separate  pass- 
ways  will  accommodate  both  passengers  and  vehicles  going  each  way. 
This  floating  bridge  may  be  braced  on  both  sides  with  anchors 
fastened  in  the  solid  stone  or  otherwise  in  the  river  bottom.  The  car 
lines  should  not  cross  bridges,  but  give  passengers  the  healthy  exer- 
cise of  walking  over.  If  this  plan  has  any  merit,  the  engineers  can 
make  out  the  details  for  its  construction. 

The  plan  of  Mr.  Masquerier  did  not  meet  with  general  approval. 

Safe  Petroleum  Oil  for  Illumination. 

The  chairman  read  an  interesting  sketch  of  trials  made  by  Profs. 
Ilorsford  and  R.  Ogden  Doremus  to  test  the  value  of  an  article 
termed  "  astral  oil,"  but  lately  brought  to  the  notice  of  the  public. 

This  oil  is  prepared  from  petroleum  by  improved  processes ;  and 
as  the  subject  of  the  production  of  an  oil  much  less  dangerous  than 
those  in  common  use  is  one  of  the  utmost  importance  to  all  wlio 
employ  lamps  for  illumination,  the  mode  taken  to  ascertain  whether 
any  of  the  more  volatile  and  dangerous  products  of  petroleum  were 
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present  in  the  astral  oil  is  here  appended.  The  process  was  carried 
on  with  Ilegnault's  apparatus  for  fractional  distillation  with  the  fol- 
lowing results  ;  One  hundred  cubic  centimeters  of  the  "  astral  oil  " 
were  employed  in  the  experiment.  No  perceptible  odor  reached  the 
receiver,  in  a  period  of  thirty  minutes,  at  a  temperature  of  125  degrees 
Fahrenheit.  In  the  following  thirty  minutes,  at  145  degrees  Fahren- 
heit, a  perceptible  odor  was  observed,  but  no  liquid  distilled.  At  the 
temperature  of  175  degrees,  in  the  same  time,  a  single  drop  was  con- 
densed. At  212  degrees  Fahrenheit,  for  thirty  minutes,  the  distillate 
amounted  to  one-third  {^)  of  one  cubic  centimeter.  At  250  degrees 
Fahrenheit,  for  thirty  minutes,  the  distillate  amounted  to  four  (4)  cubic 
centimeters  ;  and  at  300  degrees  Fahrenheit,  for  thirty  minutes,  to 
fourteen  (14)  cubic  centimeters ;  which  results  tabulate  as  follows  : 

No  odor. 

Perceptible  odor,  but  no  liquid. 

A  single  drop. 

One-third  cubic  centimeter. 

Four  cubic  centimeters. 

Fourteen. 

The  results  of  these  experiments  showed  that  thQ  flashing  point 
might  be  fairly  stated  at  125  degrees  Fahrenheit,  and  the  burning 
point  at  145  degrees  Fahrenheit.  These  tests,  furthermore,  led  to 
the  conclusion  on  the  part  of  those  familiar  with  them  that  the  com- 
mon methods  of  testing  the  inflammability  of  burning  oils  is  quite 
defective,  and  that  new  instruments  for  the  purposes  indicated  should 
be  invented  to  meet  the  growing  neccessities  of  the  day ;  it  being 
essential  that  the  element  of  time  should  always  be  taken  into  con- 
sideration in  determining  the  flasliing  and  burning  temperatures  of 
samples. 

The  oil  sold  under  the  name  of  astral  oil  is  that  manufactured  by 
Mr.  Chai-les  Pratt,  of  New  York  city.  He  puts  it  up  in  five-gallon 
cans,  hermetically  sealed,  so  that  the  contents  cannot  be  tampered 
with  or  adulterated  by  the  dealers  through  whose  hands  it  may  pass, 
the  purchaser  of  a  can  being  thus  guaranted  an  oil  safe  and  superior. 
A  discussion  of  some  length  and  considerable  interest  sprang  up  con- 
cerning the  use  and  characteristics  of  the  common  petroleum  oils, 
in  the  course  of  which  Dr.  Parinelee  spoke  as  follows : 

The  series  of  experiments  recently  made  by  Professors  Hors- 
ford  and  Doremus  prove  several  points  which  have  been  brought  pro- 
minently before  the  Polytechnic  on  several  occasions  during  the  last 


1004  TEAXSACTIOyS   OT  THE  AMERICAN  INSTITUTE. 

five  years.  And  it  is  unfortunate  that  facts  often  pointing  to  important 
public  wants  may  be  stated  and  reiterated  before  scientific  bodies 
without  attracting  the  general  notice  which  should  from  their  natures 
be  given  to  them.  Such  was  the  case  with  the  subject  to  which  the 
report  just  read  relates. 

When  the  Board  of  Health  became  impressed,  from  the  number  of 
accidents  constantly  occurring,  that  something  was  somewhere  wrong, 
they  requested  their  chemist,  Dr.  Chandler,  to  investigate  the  subject, 
and  he  failed  to  find,  out  of  a  hundred  or  more  samples  promiscuout-ly 
purchased  in  the  market,  that  any  of  these  samples  came  up  to  the 
requirements  of  a  safe  and  good  oil,  with  the  exception  of  one  which 
had  been  received  some  time  previous  as  a  sample  for  scientific 
examination.  The  Board  of  Health  made  public  this  condition  of  the 
trade,  and  everybody  was  talking  about  some  way  to  provide  a  remedy. 
The  mode  adopted  by  our  government  for  determining  the  safety  of 
petroleum  oil  does  not  compare  in  accurac3''or  convenience  with  those 
for  testing  other  articles  of  commerce  ;  and,  as  the  experiments  show, 
varies  considerably  with  different  instruments,  thougli  constructed  on 
the  same  principles. 

In  answer  to>  the  request  to  explain  the  philosophy  of  kerosene 
explosions,  he  stated  that  gasoline,  as  it  is  called,  is  the  lightest  portion 
of  the  petroleum,  and  is  volatile  at  the  common  temperature  of  our 
atmosphere ;  so  that  whatever  quantity  there  may  be  of  this  in  an 
oil  it  will  escape  if  placed  in  a  warm  room  or  during  unusual  warm 
weather,  and,  mixing  with  atmospheric  air  in  the  proportion  anywhere 
between  seven  and  twenty  per  cent,  constitutes  an  explosive  mixture. 
If  less  than  seven  per  cent,  ignition  forms  a  blue  flame;  if  more,  a 
continuous  burning  also  takes  place  ;  but  no  explosion  occurs. 

This  is  also  true  with  our  comm(m  burning  gas,  and  many  other 
products  when  mixed  with  air  in  gas  form.  If  a  glass  sphere  be 
filled  with  either  of  those  products  in  gas  form,  and  wires  be  so 
adjusted  as  to  pass  an  electrical  spark  through  it  no  explosion  or  ignition 
will  take  place.  But  if  air  has  been  mixed  with  it,  within  the  pro- 
portions stated,  and  the  spark  passed  through  the  mixture,  a  violent 
explosion  follows,  scattering  the  glass  into  thousands  of  fragments. 
To  say  that  any  petroleum  oil  is  absolutely  as  safe  in  every  respect 
as  whale  and  lard  oil  is  not  really  true.  It  may  be,  and  is  prepared 
of  so  uniform  quality  that  no  portion  of  it  will  volatilize  at  a  tempera- 
ture likely  to  occur  in  the  legitimate  use  of  it ;  but,  if  a  lamp  is  broken 
for  examjjle,  the  oil  it  contains  is  scattei*ed  over  the  table,  floor,  or 
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person  holding  it ;  if  it  is  petroleum,  immediate  ignition  may 
take  place,  and  the  heat  of  its  burning  is  so  intense  that  everything 
combustible  is  soon  involved  in  flames.  On  the  other  hand,  if  whale 
or  lard  oil  is  thus  scattered  it  is  comparatively  slow  to  ignite,  and 
slow  to  burn,  giving  ample  time  for  those  present  to  prevent  the  occur- 
rence of  damage. 

The  superior  light  afforded  by  petrolenra  is  the  great  inducement 
for  its  use,  and  when  properly  prepared  and  refined  it  is  not  unpleas- 
antly odorous,  and  tlie  only  precaution  requisite  is  to  avoid  breaking 
lamps,  spilling  the  oil,  and  thus  setting  fire  to  the  premises. 

Mr.  C.  E.  Emery  said  when  a  lamp  is  lighted  in  a  warm  room,  the 
temperature  of  the  gas  within  the  tube  of  the  lamp  is  high.  Now 
when  this  lamp  is  taken  into  a  cold  room,  the  gas  is  condensed,  so  as 
to  take  in  some  of  the  outer  air,  which  mixes  with  the  gas ;  and  again 
when  the  lamp  is  brought  back  to  the  warm  room,  this  explosive 
mixture  is  forced  out,  and  is  apt  to  cause  an  explosion. 

After  a  lengthy  but  interesting  discussion  the  Association  adjourned 
to  meet  again  in  one  week. 


March  11,  1868. 

Professor  S.  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emeky,  Secretary. 
The  attendance  at  the  meeting  was  unusually  large,  and  it  was 
quite  evident  that  the  room  in  which  these  meetings  are  held  is 
entirely  too  small  for  the  purpose  of  the  association.  The  chairman 
opened  the  proceedings  by  reading  a  series  of  exceedingly  valuable 
and  interesting  notes  on  the  scientific  novelties  which  have  .been 
recently  brought  forward. 

KiTROUS    OXYD   FOK   NeUEALGIA. 

The  first  item  related  to  the  recent  discovery  of  Dr.  G.  Q.  Colton, 
of 'New  York,  who  claims  that  nitrous  oxyd,  or  laughing  gas,  is  a 
specific  for  neuralgia.  The  doctor  has  successfully  administered  the 
laughing  gas  to  34,000  persons,  for  the  purpose  of  performing  dental 
operations  without  pain,  and,  by  persistent  personal  efforts  in  Europe, 
has  at  last  succeeded  in  introducing  the  use  of  this  for  similar 
purposes  in  Paris  and  London.  In  many  instances  persons  afflicted 
with  asthma  have  been  greatly  relieved. 

Dr.  L.  Feuchtwanger  remarked  that  chloroform  is  unquestionably 
a  better  anaesthetic  than  nitrous  oxyd.     Owing  to  the  short  duration 
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of  tlie  effects  produced  by  nitrous  oxyd,  it  is  doubtful  if  this  gas  can 
be  made  to  replace  cliloroform  in  surgical  operations. 

Dr.  D.  D.  Parmelee. — It  is  perliaps  not  generally  known  that 
chloroform  alone  is  not  now  used  in  our  best  hos|)itals.  The  effects 
of  cliloroform  are  such  that  the  patient  is  frequently  beyond  recovery 
before  any  indication  is  given  of  its  deleterious  effects.  For  pure 
chloroform,  has  been  substituted  either  ether,  or  a  mixture  of  etlier 
and  chloroform. 

Extra  Digits. 

Under  this  title.  Doctor  Burt  G.  Wilder,  Professor  of  Zoology  in 
the  Cornell  UniveBsity,  has  presented  manj-  curious  and  interesting 
facts  concerning  the  occurrence  of  supernumerary  fingers  and  toes. 
In  his  memoir  he  gives  an  account  of  152  cases,  and  is  anxious  to 
receive  any  information  which  may  be  sent  to  him. 

Mr.  A.  E.  Kendal  remarked  that  he  luid  known  a  number  of  cases 
of  six  fingers,  and  in  the  case  of  one  family  this  feature  seemed  to  be 
hereditary. 

Dr  Vanderv/eyde  stated  that  he  had  known  a  case  in  wliich  but 
one  finger  existed  in  the  hand,  the  bones  having  grown  together. 

ZiRcoNiA  Light. 

The  oxyd  of  zirconium  has  been  successfully  substituted  in  France 
for  lime  and  magnesia  pencils  in  the  hydro-oxygen  light.  Zirconia 
had  been  previously  and  often  subjected  to  the  action  of  the  hydro- 
oxygen  blow-pipe,  and  as  it  was  found  to  remain  entirely  unaltered, 
its  use  for  the  purpose  of  procuring  light  has  been  patented.  The 
inv6ntor  obtains  his  zirconia  by  transforming  the  native  silicate  of 
zirconia  into  the  chloride  of  zirconium,  and  then  substituting  oxygen 
for  chlorine  in  the  latter  compound.  The  zirconia  thus  obtained  is 
first  calcined,  then  moistened  and  poured  into  moulds,  with  or  with- 
out other  agglntinant  substances,  such  as  borax  or  clay.  As  zirconia 
is  more  expensive  than  lime  or  magnesia,  it  is  proposed  to  make  the 
exterior  only  of  the  pencils  of  zirconia,  the  interior  being  composed 
of  cheaper  material. 

Dr.  Feuchtwanger. — The  great  difliculty  in  this  case  will  be  the 
expense  of  the  zirconia.  Zirconia  is  one  of  the  rare  minerals,  being 
found  in  but  few  localities  and  not  very  plentifully  in  these. 

In  reply  to  a  question  relating  to  the  quality  of  the  light,  Dr. 
Vanderweyd©    said:    The  zirconia  light   is  nothing  new.      It    is 
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merely  the  old  Hare  or  oxy-hydrogen  light  with  zirconia  substituted 
for  lime  or  magnesia.  Zirconia  has  been  used  before  for  producing 
light,  and  so  have  most  of  the  earths,  but  the  present  improvement 
consists  in  a  better  method  of  preparing  the  zirconia.  Lime  gives  an 
intense  light  when  placed  in  the  flame  of  the  oxy-hydrogen  blow-pipe, 
but  it  crumbles  away.  Different  specimens  of  lime  are  of  different 
values  for  this  purpose.  Some  are  almost  worthless,  while  some  good 
pieces  of  lime  will  last  for  a  long  time.  The  lime  from  Glen's  Falls 
has  been  found  to  be  the  best  in  this  country.  But  magnesia  is  bet- 
ter than  lime,  and  zirconia  is  still  better  than  magnesia,  as  it  not 
only  gives  a  very  intense  light,  but  it  lasts  a  long  time. 

Mr.  John  Phin. — The  probability  is  that  the  quality  of  any  pencil 
of  lime  will  depend  upon  two  things.  Its  freedom  from  such  foreign 
substances  as  tend  to  render  it  fusible,  and  its  freshness.  If  the  pen- 
cil is  not  freshly  burned ;  if  it  has  become  hydrated  in  the  slightest 
degree,  it  will  fall  to  powder  at  the  first  touch  of  the  oxy-hydrogen 
flame.  In  luy  experience,  whenever  the  light  begins  to  fail,  I  look 
with  confidence  for  evidences  of  fusion  on  the  surface  of  the  pencil. 
It  is  well  known  that  various  substances,  such  as  silica  and  some 
alkalies  and  metals,  render  lime  veiy  fusible  when  tJiey  are  mixed 
with  it. 

A  gentleman  present,  here  asked  if  the  new  light  could  be  made 
so  steady  and  so  easily  used  tliat  it  would  serve  for  ordinary  purpo- 
ses of  illumination. 

Dr.  P.  Yanderweyde. — There  is  no  diffculty  in  the  matter  if  the 
apparatus  be  in  charge  of  a  good  chemist.  The  lime  light  can  be 
maintained  for  hours,  if  the  gases  are  regularly  supplied  and  the 
apparatus  properly  attended  to.  But  the  ordinary  attendants  of 
lighthouses,  etc.,  are  not  chemists,  and  cannot  manage  the  appar- 
atus. 

Mr.  T.  D.  Stetson, — It  is  strange  that  this  light,  invented  by  Dr. 
Robert  Hare  of  Philadelphia,  should  still  be  called  the  Drummond 
light.  This  name  was  given  to  it  by  the  English,  who  have  not  yet 
found  out  that  we  Americans  can  do  anything,  and  have  not  yet  dis- 
covered, or  at  least  have  not  yet  published  in  their  books,  that 
Morse  had  anything  to  do  with  the  telegraph,  or  Field  anything  to 
do  with  the  Atlantic  cable. 

Mr.  J.  K.  Fisher. — The  lime  light  was  discovered  by  Dr.  Ilare,  of 
Pliiladelphia.  Goldsworthy  Gurney  used  it  and  called  it  the  "  Bude 
light,"  and  Lieutenant  Drummond  used  it  as  a  signal  in  the  great 


1008         Transactions  OF  the  American  Institute. 

English  survey,  and  it  was  called  the  Drumniond  light.     It  should 
be  called  the  Hare  light. 

Mr.  John  Pliin.— If  my  memory  serves  me  right,  the  Bude  light 
was  not  a  lime  light  at  all,  hut  a  light  produced  by  sending  a  stream 
of  oxygen  through  the  center  of  an  Argand  lamp.  The  name  was 
derived  from  the  residence  of  Mr.  Gui'iiey,  in  the  south  of  England. 
Afterward  it  was  applied  to  the  illumination  of  the  British  Houses 
of  Parliament,  the  stream  uf  oxygen  being  passed  through  the  cen- 
ter of  Argand  gas  burners.  But  it  was  found  difficult  to  regulate  it 
and  it  was  abandoned. 

Mr.  J.  K.  Fisher. — I  am  very  much  surprised  at  this,  for  I  under- 
stood that  a  stream  of  oxygen  passed  through  the  center  of  an  Argand 
burner  would  diminish  the  light  rather  than  increase  it.  Dr.  Van- 
derweyde  has,  if  I  recollect  aright,  exhibited  some  experiments  before 
the  club  which  go  to  prove  this.  By  passing  too  much  air  through 
the  center  of  an  Argand  burner  the  light  is  diminished. 

Dr.  Yanderweyde  corroborated  the  views  of  the  last  speaker,  and 
thought  Mr.  Phin  must  have  made  a  mistake.  He  gave  a  minute 
description  of  the  mode  of  operation  of  the  Drummond  light,  and  two 
kinds  of  apparatus  which  he  employs  for  producing  it,  and  promised 
to  bring  the  apparatus  to  the  club  next  Thursday  night. 

Mr.  J.  Phin. — There  cannot  be  any  mistake  about  what  the  Bude 
light  was.  This  is  a  mere  question  of  history  and  fact.  All  writers 
on  the  subject  will  tell  you  that  the  Bude  light  was  produced  by  the 
combustion  of  a  hydro-carbon,  either  oil  or  gas,  in  the  presence  of 
pure  oxygen.  As  to  the  possibility  of  producing  an  intense  light  in 
this  way  there  can  be  no  doubt,  as  I  have  performed  the  experiment 
many  times  myself.  It  is  no  doubt  true  that  too  much  oxygen  or  too 
mncli  air  will  diminish  the  light.  Hence,  when  we  mix  gas  with  air, 
and  then  burn  it,  we  find  that  it  gives  no  light.  This  is  illustrated 
in  the  Bunsen  burner,  or,  to  take  a  more  common  object,  the  gas 
stoves  used  for  heating  and  for  cooking.  But  it  is  also  true  that  the 
intensity  of  the  light  depends  upon  the  degree  of  heat  produced  in 
the  flame.  Hence,  the  fact  that  it  requires  the  intense  heat  of  the 
oxy-hydrogen  flame  to  make  lime  luminous ;  but,  if  we  could  get  the 
same  degree  of  heat  by  the  use  of  common  air  as  by  the  use  of  oxy- 
gen, we  would  get  an  equal  amount  of  light.  Now,  the  reason  why 
common  air  fails  to  produce  the  same  intense  heat  that  oxygen  does, 
is  this:  Common  air  contains  a  great  deal  of  inert  matter,  nitrogen. 
This  nitrogen  has   to  be  heated   to  the  same    temperature  as  the 
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burning  gases,  and  consequently  the  temperature  of  tlie  flame  is  low- 
ered ;  the  same  amount  of  heat  will  evidently  impart  a  higher  tem- 
perature to  one  pound  of  material  than  it  will  to  live  pounds,  just  as 
sa  kettle  half  full  will  boil  more  quickly  than  a  kettle  entirely  filled. 
A  very  ingenious  gentleman  of  western  N"ew  York,  Dr.  George  H. 
Smith,  acting  on  this  principle,  adopted  the  plan,  using  common  air 
and  common  gas  for  producing  the  oxy-hydrogen  light,  biit^  he  heated 
the  gases  before  bringing  them  together.  In  this  manner  he  attained 
a  starting  point  so  far  in  advance  of  that  secured  by  the  previous 
methods  that  the  final  temperature  given  out  by  the  flame  was  abund- 
antly capable  of  producing  an  intense  light.  In  the  Budedight,  the 
temperature  of  the  luminous  portion  of  the  flame  is  increased,  pro- 
vided there  be  not  introduced  so  much  oxygen  as  will  combine  with 
all  tlie  luminous'material  of  the  flame  before  its  light  giving  proper- 
ties are  evolved.  Where  oil  lamps  are  used,  the  m.anipulation  is 
easy,  but  where  coal  gas  is  employed,  the  relative  pi-essures  of  the  coal 
gas  and  oxygen  must  be  carefully  regulated,  or  failure  is  the  result. 
If  Dr.  Tanderweyde  shoidd  bring  a  supply  of  oxygen .  to  our  next 
meeting,  I  will  try  to  reproduce  the  experiment. 

Aluminium   Broxze. 

This  beautiful  alloy,  which  closely  resembles  gold,  a'nd  which  'is 
composed  of  nine  parts  of  -copper  with  one  of  ftluminum,  is  rapidly 
making  its  way  in  the  arts.  M.  Dumas  stated  to  a  late  meeting  of 
the  French.  Academy  of  Sciences  that  this  bronze  was  now  &itccC;s>s- 
fully  used  in  various  kinds  of  mechanism,  especially  in  saws  driven 
by  steam  power,  which  saws,  although  much  thinner,  lasted  a  mu«h 
longer  time  than  those  of  steel.  It  lias  also  been  applied  with  'great 
success  to  the  construction  of  journals  in  machinery  intended  ^to  be 
run  at  a  high  speed.  ^ 

Dr.  L.  Feuchtwanger  presented  a  spechnen  which  he  had.  carried 
in  his  pocket  for  some  years. 

Valuable  Preservative  PREPARATioif. 

Although  the  useful  properties  of  carbolic  acid  are  wedl  known,  its 
use  has  not  been  extensive  on  account  of  its  objection^fele  odor.  To 
remove  the  odor,  Dr.  Harris,  health  ofiicer  of  New  York,  recom- 
mended camphor.  Two  parts  by  weight  of  gum  camphor  may  be 
added  to  one  part  ^i  carbolic  acid  in  crystals.  These  solids,  on 
being  rubbed  together  for  a  few  minutes,  form  a.  liquid.     It  is  a  pow- 

[Inst.]  ~  64: 
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erful  disinfectant,  but  must  not  be  applied  to  tlie  skin  unless  very 
gi-eatly  diluted.  When  the  preparation  is  required  to  prevent  the 
ravages  of  insects  it  niav  bo  more  conveniently  used  in  a  solid  form, 
which  may  be  obtained  by  adding  -whiting  to  the  liquid.  Ladies  will 
find  the  presence  of  this  powder  very  effective  in  the  preservation  of 
furs. 

Dr.  Parmelee  suggested  that  there  must  be  some  mistake  about  the 
formula  given  for  the  preparation  of  the  new  article.  Solid  carbolic 
acid  is  an  article  never  seen  in  the  New  York  market,  being  alto- 
gether too  expensive  on  account  of  the  very  great  trouble  involved  in 
its  preparation.  Unless  some  way  of  using  the  liquid  acid  could  be 
devised  he  did  not  think  that  the  discovery  promised  to  amount  to 
much. 

Dr.  L.  Feuchtwanger :  Why  use  carbolic  acid  when  permanganate  of 
soda  IS  so  much  superior.  A  body  was  recently  sent  from  this  city 
to  the  south,  and  kept  in  a  state  of  perfect  preservation  by  the  occa- 
sional application  of  a  solution  of  permanganate  of  soda.  Solid  car- 
bolic acid  undergoes  a  change  by  keeping,  becoming  red,  and  this 
change  renders  its  use  unpleasant. 

The  chairman  thought  that  the  doctor  was  laboring  under  an  error 
with  regard  to  the  superior  virtue  of  permanganate  of  soda.  Experi- 
ments have  proved  that  carbolic  acid  is  superior  to  all  other  disinfect- 
ants.    Sulphurous  acid  and  the  sulphites  stand  next. 

Dr.  Yanderweyde  here  remarked  that  carbolic  acid  had  been  used 
in  some  experiments  for  the  preservation  of  animals  by  suftocating 
them  in  a  room  filled  with  the  vapor  of  carbolic  acid.  The  plan 
succeeded  well  on  asmall  scale.  The  vapor  penetrated  the  flesh  very 
completely,  aifecting  even  the  most  minute  fibrils.  It  was  tried  first 
with  a  chicken,  then  with  a  sheep,  and  finally  with  a  bull.  It  worked 
very  well  with  the  chicken  ;  succeeded  tolerably  with  the  sheep,  but 
•the  bull  gave  a  good  deal  of  trouble.  He  became  rather  unmanage- 
able before  he  succumbed.  A  question  here  arose  as  to  the  peculiar 
action  in  the  case  of  Dr.  Harris'  preparation.  Does  the  camphor 
merely  neutralize  the  order  of  the  carbolic  acid,  and  does  carbolic 
acid  neutralize  the  odor  of  the  camphor  ?  It  was  a  general  impres- 
sion that  the  odor  of  the  carbolic  acid  is  fully  neutralized,  but  no 
information  was  given  in  regard  to  the  odoi-  of  the  camphor. 

Mr.  T.  D.  Stetson  made  some  genenral  remarks  in  regard  to  the 
distinction  to  be  maintained  between  antiseptics  and  disinfectants. 
Salt  is  an  antiseptic,  for  it  prevents  putrification.     Carbolic  acid  is  a 
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ilisinfectant    as    it    destroys,    or,    at    least,    neutralizes    contagious 
infection. 

Gun  Cotton. 
This  material  seems  to  be  attracting  public  attention  as  an  explo- 
sive agent  in  mining  operations.  The  principal  objection  to  its  use, 
its  liability  to  spontaneous  decomposition,  it  is  said,  has  been  removed 
by  the  use  of  a  weak  alkali,  and  it  has  been  successfully  employed  in 
the  form  of  compressed  charges.  Messrs.  Abel  &  Brown,  of  the 
Royal  Arsenal,  Woolwicli,  the  gentlemen  who  introduced  these 
improvements,  have  recently'  made  a  still  more  important  discovery. 
In  experimenting  with  nitro-glycerine  and  gun  cotton  combined,  it 
occured  to  them  to  try  the  detonating  fuse  in  exploding  gun  cotton 
alone.  The  results  showed  that  gun  cotton  exploded  in  this  Avay  has 
even  more  destructive  force  than  nitro-glycerine.  A  detailed  account 
of  these  experiments  has  not  yet  been  made  public ;  but  if  the  reports 
which  liave  reached  us  are  correct,  the  discovery  will  be  of  great 
importance  to  mining  engineers. 

Dr.  D.  D.  Parmelee. — •!  do  not  know  that  any  explanation  can 
bo  given  of  the  strange  facts  here  announced.  We  know  that  if  a 
powder  magazine  should  ex])lode,  any  other  magazine  existing  in  the 
vicinity  will  be  likely  to  explode  too.  If  a  little  of  any  of  the 
fulminates  be  exploded,  all  the  other  packages  of  fulminates  in  the 
neighborhood  will  explode.  This  is  one  of  the  circumstances  which 
render  the  use  of  fulminates  so  dangerous. 

Mr.  J.  Pliin. — It  is  announced  that  the  peculiar  detonating  or 
fulminating  property,  which  is  described  in  the  article  read  by  the 
chair,  may  be  propagated  even  through  explosive  material  which  is 
not  confined.  Thus  it  is  said  that  if  a  train  of  gun  cotton  be  laid  on 
the  floor,  and  one  end  of  it  be  ignited  by  some  sharply  explosive 
substance,  the  whole  of  the  cotton  will  explode  with  great  violence, 
whereas  if  it  be  simply  fired  with  a  liglit  or  a  flame  it  will  burn 
quietly.  The  action  of  various  fulminates  was  then  discussed,  and 
the  well  known  j)iclvis  fuhninans,  a  preparation  which  has  been 
known  for  centuries,  was  adduced  as  an  illustration  of  the  subject  on 
hand.  When  simply  fired  it  fizzles  away,  burning  slowly  and  quietly  ; 
but  if  heated  until  it  melts,  so  that  the  particles  can  all  unite  at  the 
same  moment,  it  explodes  with  terrific  violence,  more  resembling 
the  action  of  the  metallic  fulminates  than  the  operation  of  a  sub- 
stance composed  of  materials  resembling  those  which  enter  into  the 
composition  of  gunpowder. 
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Dr.  Vanderweyde. — The  property  which  confers  its  great  value 
upon  gunpowder  is  that  it  cannot  be  exph)ded  by  ordinary  concussion, 
and  it  is  even  difficult  to  ignite  it  with  a  flame.  There  is  a  common 
lecture-room  experiment  which  I  have  often  performed  and  it  is  this : 
I  have  taken  a  basin  of  alcohol  and  set  it  on  fire,  and  then  taken  a 
handful  of  iron  filings  mixed  with  gunpoAvder  and  shaken  them  into 
the  flame.  The  filings  will  burn  and  the  gunpowder  will  not.  Iron 
is  actually  more  combustible  than  gunpowder. 

Mr. "John  Phin. — I  have  tried  the  experiment  described. by  Dr. 
Variderweyde,  and '  it  succeeds  perfectly.  There  is  another  experi- 
ment which  illustrates  the  same  thing.  I  have  strewed,  a  train  of 
gunpowder  on  a  board  for  a  length  of  two  or  three  feet  and  tlien 
crossed  it  at  right  a,ngles  with  a 'train  of  fulminating  mercury.  On 
fii4T>g  the  train  of  powder  at  on€  end  it  burns  slowly  up  to  the 
fulminate,  which  explodes  and  blows  the  powder  all  about.  In 
generjil  the  powder '  is  extinguished  at  the  crossing  of  the  train  of 
fulminate,  and  the  part  of  the  train  of  powder  whidi  lies  beyond  this 
point  does  not  burn. 

Zoological  Discoyeeies  in  MadagasciVr. 
Recent  explorations  of  M.  Grandidier  prove  that,  at  the  time  the 
island  was  inhabited  by  the  gigantic  dodo  or  epiornis,  it  also  pos- 
sessed-certain huge  pachydermata,  strongly  resembling  one  of  the 
most  remaVkable  African  species,  viz. :  A  kind  of  hippopotamus. 
The  remains  of  about  fifty  hippopotami,  mingled  with  those  of  the 
dodo,  were  found  in  a  marshy  district  on  the  west  coast  of  Mada- 
gascar. 

Basement  Flooes. 

Professor  Rolliston,  of  Oxford,  in  a  communication  to  the  London 
Lancet,  calls  attention  to  certain  important  points  which  the  study 
of  recent  sanitary  literature  and  of  mechanical  house  building  has 
impressed  upon  his  attention.  The  most  important  is  that  relating 
to  floors  and  foundations.  It  seems  to  be  clearly  made  out  that  the 
interposition  of  a  layer  df  impervious  substance,  of  whatever  kind, 
so,  that  it  be  impervious,  between  the  level  of  the  ground  water  in 
the  soil,  and  the  floor  of  the  house  built  upon  it,  confers  upon  such  a 
house  an  immunity  m  cholera  epidemics.  Facts  in  support  of  the 
truth  of  this  statement  are  contained  in  a  recent  paper  published  by 
Professor  Pfeiffer;  and  Dr.  Kolleston  is  of  opinion  that  the  indi- 
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cations  tliey  afford  should  lead  us  to  extend,  over  the  entire  area 
occupied  by  a  house,  a  layer  of  the  same  impervious  materials  which 
are  put  into  the  so-called  "damp  course"  of  the  walls.  Such  a 
superficial  stratum  can  be  easily  made  by  a  mixture  of  gravel  and 
gas  tar.  It  would  effectually  prevent  the  rising  of  the  water}'^  vapor 
out  of  the  damp  soil,  which  the  "  aspiring"  effect  of  a  warm  house 
does  so  much  to  intensify  over  the  area  which  it  covers.  Where  the 
doors  and  windows  fit  closely,  the  draft  of  chimneys  is  constantly 
acting  upon  the  air  in  the  soil  covered  by  the  house  in  the  fashion  of 
an  imperfectly  exhausted  receiver,  and  wliat  is  thus  drawn  up  must 
be  more  or  less  malarious.  Dr.  Rolleston  refers  further  to  the 
necessity  of  removing  the  subsoil  dampness,  as  a  preventive  of  con- 
sumption, as  shown  by  the  researches  of  Drs.  Bowditch  and 
Buchanan ;  and  he  remarks  that  there  is  some  little  difficulty  in 
reconciling  its  attainment  with  the  present  system  of  sewerage,  but 
notes,  that  at  Lubeck,  the  ends  of  the  sewers  have  been  secured  by 
surrounding  the  ends  of  the  drain  pipes  with  a  layer  of  gravel. 

]\Ir.  T.  D,  Stetson, — Tliis  is  a  very  important  subject.  It  does  not 
always  happen,  however,  that  a  house  with  a  moist  foundation  is  an 
unkealthy  house.  I  know  a  house  in  iSTew  England  which  is  built 
over  a  spring  of  clear  water,  and  the  health  of  the  inhabitants  of  that 
house  has  always  been  remarkably  good.  If  I  wished  to  render  that 
house  malarious  I  will  tell  you  how  I  would  do  it :  I  would  dam  up 
that  spring  so  as  to  have  stagnant  water  in  the  cellar;  I  would  plant 
trees  all  round  so  as  to  prevent  the  light  of  the  sun  from  ever  reach- 
ing the  house,  and  I  would  build  high  and  tight  fences  all  round  so 
as  to  cut  off  all  circulation  of  air.  Then  I  think  I  would  have  suc- 
ceeded in  making  the  house  unhealthy. 

Dr.  L.  Feuehtwanger  then  read  a  very  interesting  paper  on  breccia 
and  other  marbles,  illustrating  his  remarks  by  some  beautiful  speci- 
mens, highly  polished. 

The  Sceew  versus  the  Paddle  Wheei,. 
Mr.  J.  K.  Fisher  read  an  article  from  Colburn's  Engineering,  in 
which  were  given  numerous  instances  of  the  superiority  of  the  screW 
over  the  paddle  wheel  as  a  means  of  propelling  vessels.  Mr.  Fisher 
thought  if  the  commercial  question  had  been  left  to  solve  itself,  and 
the  paddle  wheel  steamers  had  not  been  aided  by  government  sub- 
sidies, the  screw  would  have  driven  them  out  of  use.  Attention  was 
called  to  the  advantage  possessed  by  twin  screws  over  single  screws. 
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Mr.  Fisher  thought  that  this  might  be  accounted  for  by  the  fiict  that 
in  the  single  screw  propeller  the  water  from  the  propeller  is  driven 
against  the  rudder,  and  does  not  have  clear  way. 

Mr.  C.  E.  Emery  thought  that  the  reason  why  twin  screws  placed 
at  the  sides  of  a  vessel  are  more  effective  than  a  single  screw  at  the 
stern,  is  that  the  twin  screws  work  in  more  solid  water  than  the 
other.  ■ 

Mr.  J.  Johnson  presented  his  method  of  forming  a  tunnel  under- 
neath the  East  river.  The  subject  has  been  fully  discussed  at  former 
meetings. 

Self-acting  Alakm  foe  Boileks. 
Mr.  Edwin  Ferguson  exhibited  a  model  of  his  self-acting  alarm  for 
low  water  in  boilers.     The  apparatus  seemed  to  promise  efficiency 
and  durability. 


March  18th,  1869. 

Professor  S.  D.  Tillman  in  the  chair;  Mr.  C.  E.  Emery,  Secretary. 

In  relation  to  the  first  item  of  scientific  news  on  "zinc  in  boilers 
to  prevent  scale,"  read  by  the  chairman,  Dr.  L.  Feuchtwanger 
remarked  that  he  tried  this  method  in  1835 ;  he  cast  cylinders  of  zinc 
for  this  purpose.  They  were  some  six  inches  long,  and  suspended  in 
the  water. 

Dr.  P.  H.  Vanderweyde  said  that,  if  the  zinc  is  in  contact  with  the 
iron,  it  should  have  the  opposite  eftect.  Copper  vessels  have  been 
plated  with  zinc  to  prevent  this.  So  when  zinc  is  in  contact  with 
tlie  iron  it  has  the  opposite  effect.  Zinc  is  the  most  electro-positive 
of  the  common  metals.  The  iron  will  be  protected  at  the  expense  of 
the  zinc.  There  was  a  patent  granted  some  three  years  ago,  for  put- 
ting a  plate  of  copper  in  the  boiler,  which  keeps  the  boiler  very  clean  ; 
but,  at  the  same  time,  the  boiler  is  covered  with  the  oxyd  of  iron, 
Avhich  slowly  dissolves  the  iron.  Zinc  is  a  very  active  agent  in  pro- 
ducing galvanic  currents!  The  zinc  will  prevent  the  iron  from  oxy- 
dation,  but  copper  will  have  the  opposite  effect. 

Mr.  C.  E.  Emery  stated  that,  if  a  piece  of  zinc  is  suspended  in  the 
water  in  a  boiler,  the  pitting  of  iron  of  the  boiler  is  prevented,  and  it 
stops  galvanic  action  also. 
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POLSOXOUS    COLOKING    M.VTTER    IX    HoSIERY. 

SeveraLremai-kable  cases  of  poisoning  from  wearing  colored  hosiery 
have  hcen  lately  reported.  The  Paris  Zes  3lonrIes  states  that  M. 
Bidard,  of  Rouen,  France,  o])tained  from  an  Engh'shnian  a  pair  of 
stockings  of  lilac  color,  in  which  were  woven  circular  stripes  of  bright 
red  silk.  The  wearing  of  the  stockings  produced  an  intensely  pain- 
ful inflammation  of  the  skin  in  circular  lines  around  the  limb.  On 
analyzing  the  red  silk  in  the  stockings  the  coloring  matter  was  found 
to  be  corallin,  a  new  dye  derived  from  carbolic  (phenic)  acid. 

Mr.  Webber,  of  London,  recently  brouglit  to  the  notice  of  the 
sitting  aldermen,  the  fact  that  the  dye  used  in  some  of  the  gorgeous 
socks  and  other  underclothing  displayed  in  the  windows  of  metro- 
politan hosiers  exercises  a  very  deleterious  influence  upon  the  skins 
of  the  wearers,  producing  irritation,  and  an  eruption,  and  leading,  if 
persisted  in,  to  actual  sores.  The  London  Lancet^  in  commenting  on 
this  statement,  adds,  that  last  year  during  the  time  of  the  perfor- 
mance of  the  "Doo;e  of  Venice,"  at  Drurv  Lane  theatre,  one  of  the 
dansneses  applied  to  one  of  the  metropolitan  hospitals  with  an 
anomalous  eruption  affecting  one  foot,  and  exactly  those  parts  which 
are  covered  by  an  ordinary  dancing  shoe.  It  was  immediately 
perceived  that  the  heat  of  the  foot,  where  covered  by  the  shoe,  acted 
upon  the  dye  of  the  stocking,  which  the  patient  stated  was  of  a 
brilliant  red  color,  and  thus  affected  the  skin ;  but  the  absolute 
immunity  of  the  opposite  foot  was  not  readily  intelligible,  until  the 
fact  was  avowed  that  the  exigencies  of  the  ballet  necessitated  another 
color  on  the  other  lind).  In  this  instance,  it  appeared  that  the  other 
performers  who  wore  white  hose  beneath  their  colored  garments 
escaped  all  injury ;  and  the  patient's  skin  recovered  its  normal  con- 
dition shortly  after  adopting  this  plan.  The  manufacturers  of  the 
dangerous  articles  alluded  to  by  Mr.  Webber,  have  already  taken 
steps  to  abate  the  evil.  In  reference  to  this  subject,  Prof.  Wanklyn, 
of  the  London  Institution,  states  in  the  British  Medical  Jou-rnal^ 
that  he  had  made  an  examination  of  the  beautifully. crystallized 
magenta  dye,  which  was  being  manutaetured  by  one  of  the  largest 
coal  tar  works  of  Europe,  and  found  it  to  be  arseniate  of  roseine.  The 
crude  magenta  cake  and  liquor  found  in  the  market  soon  after  the 
first  introduction  of  this  coloring  matter,  was  found  to  be  largely- 
contaminated  with  arsenic. 

Dr.  P.   Vanderweyde  remarked  that  t»lie  pure  aniline  eoiWrs  ai'e 
v^yy  harmless  to  the  skin,  but  are  poisonous  .if  t^^teu  JixternaUj^    It 
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is  a  great  pity  that  manufacturers  introduce  dyes  that  are  poisonous. 
For  instance,  those  used  on  paper  collars.  These  paper  collars  are 
covered  with  sulphate  of  baryta.  All  the  baryta  compounds  are 
poisonous.  Then  again  they  are  covered  with  zinc  white,  and  many 
cases  of  sore  neck  are  occasioned  by  this. 

Iron  Clads  under  FmE. 

The  A7iglo  Brazilian  Times  gives  an  account  of  the  behavior  of 
iron  clads  in  an  engagement  with  the  Paraguayan  batteries.  To 
those  who  are  studying  the  question  whether  the  best  defended  ves- 
sels can  resist  the  power  of  the  best  constructed  forts,  this  following 
description  of  a  rather  small  engagement  may  be  of  some  interest : 
The  ironclads  first  encountered  the  batteries  of  the  enemy  at  Fortines 
Bluif,  consisting  of  fifteen,  cannon  in  redoubts,  seven  of  which  were 
sixty-eight-pounders,  one  thirty-two,  four  rifles  and  four  of  unascer- 
tained calibre. .  Owing  to  the  curve  of  the  bluff,  the  fire  of  the  can- 
noni  converged  upon  the  narrowest  part  of  the  channel  at  a  very  short 
range.  Two  successive  shots  struck  and  shook  the  vessels,  and  did 
much  damage,  but  the  vessels  continued  to  steam  up  at  full  speed, 
finding  no  boom  or  torpedoes,  as  anticipated.  The  second  redoubt 
raked  the  two  vessels  from  aheadj  while  tlie  sixty-eight-pounders  shook 
the  plating  with  shots  discharged  witliin  thirty  yards.  However,  only 
fifteen, shots  struck,  seven  on  the  "  Bahia"  and  eight  on  the  turret 
and  other  exposed  parts  of  the  "  Alagoas,"  owing  to  the  haste  of  the 
enemy,  who  evidently  supposed  the  whole  division  was  coming  up. 
The  vessels  passed  up  the  river  without  further  opposition,  and, 
after  bombarding  the  works  of  the  Paraguayans  for  about  four 
hours,  the  vessels  returned.  In  passing  the  batteries  again, 
the  fire  was  very  heavy.  A  ball  entered  the  wheel  turret  of  the 
"-Bahia,"  killing  the  pilot,  by  which  the  vessel  would  have  been 
unmanageable  had  not  the  engineer  steered  the  vessel  by  means  of 
the  twin  screw  propellers.  During  the  twenty  minutes  occupied  in 
repassing  the  "Bahia"  she  received  serious  injury;  for  of  the  sixteen 
shots  which  then  struck  her  on  the  port  side,  four  smashed  and  trans- 
versed  the  plating  almost  to  the  water-line,  so  that,  after  anchoring, 
it  was  necessary  to  stop  tlie  breaches  with  pitch.  No  shot  had  before 
injured  the  plating  of  this  vessel,  but  it  could  not  resist  the  sixty- 
eiglit  pounders  sent  at  such  short  range.  Tlie  "Alagoas"  was 
struck  eight  times  in  both  passages,  and,  in  ascending,  had  her 
eugiae  iiisabled  four  hours. .  The  "  Silvadu  "  was  struck  twenty-nine 
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times,  and  received  damages  which,  for  the  most  part,  could  not  be 
repaii-ed  with  the  means  at  the  disposal  of  the  division.  One  ball 
struck  her  a  foot  under  water,  and  another  two  feet  under  w^ater,  at 
the  junction  of  the  plates,  loosened  both  and  stuck  in  the  backing. 
The  "Piauhy,"  "  Barroso,"  and  "Rio  Grande"  engaged  the  bat- 
teries, while  the  three  before  mentioned  went  up  the  river.  The 
"Barroso"  was  not  hit ;  the  "Rio  Grande"  received  two  shots,  and 
the  "  Piauhy  "  ten.  Tlie  latter,  toward  the  end  of  the  engagement, 
had  her  turret  disabled  bv  a  splinter,  but  the  gun  was  brought  to 
bear  by  aid  of  the  twin  screws.  The  Times'  whole  description  of 
this  engagement  leads  the  reader  to  infer  that  iron  elads  cannot  resist 
batteries  under  close  fire.  However,  in  this  case,  the  vessels  accom- 
plished the  work  marked  out  for  tliem.  We  have  no  plan  of  the 
construction  of  these  iron  clads,  but  we  may  here  add  a  recent 
remark  made  by  an  American  admiral,  that  with  iron  clads  properly 
made,  and  enongh  of  them,  he  would  agree  to  pass  any  number  of 
forts  and  land  batteries, 

Mr.  Emery  said  that  an  iron  clad  ship  that^would  be  injured  by  a 
sixty-eight  pound  shot  must  be  a  very  poor  one.  The  smashing 
effect  of  our  fifteen  inch  shells  was  greater  with  a  slower  velocity 
than  one  from  a  small  gun  at  greater  speed. 

Dr.  P.  H.  Yanderweyde  remarked  that  he  examined  the  iron  clads 
when  they  came  from  Fort  Fisher,  and  they  were  simple  indentations 
in  them.  The  effect  could  be  compared  with  the  blow  of  a  small 
and  large  hammer.  The  small  shot  confines  its  effect  to  the  place 
it  strikes.  A  large  shot  gives  out  more  force  in  proportion  to  its 
area. 

Railway  Apparatus  for  Receiving  ajst)  Delxvering  Mails. 

Mr.  Freeman  R.  Sibley,  of  Auburndale,  Mass.,  exhibited  a  model 
of  his  and  L.  C.  Wade's  new  plan  for  receiving  and  delivering  mail 
bags  on  railway  trains,  and  spoken  substantially  as  follows: 

It  has  long  been  a  desideratum  that  some  means  should  be  pro- 
vided whereby  mail  bags,  express  matter,  and  the  like  could  be 
delivered  to  and  from  express  trains  without  stopping,  thereby 
obviating  the  delay,  exposure,  and  inconvenience  incident  to  the 
usual  method.  Several  means  of  accomplishing  this  result  have  been 
brought  forward  from  time  to  time ;  but  hitherto  have  been  subject 
to  inherent  defects  that  have  destroyed  their  usefulness  and  availa- 
bility.    The  apparatus,  however,  represented  iu  the  accompanying 
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ez^n^vings  having  been  successfully  tested  upon  the  Boston  and 
Albany  Railroad  has  proved  an  exception  to  the  rule,  and  is  now 
bi  ongh  before  the  public  by  the  inventors  as  an  apparatus  the  value 
of  which  has  been  proved  by  the  crucial  test  of  use! 

The  larger  of  the  two  engravings  is  an  external  view  of  a  mail  car 
fatted  Math  the  invention,  and  the  smaller  is  an  internal  view  of  the 

rfXivT'""'' "''''  ^'"^'"^^  ""-^  '^  ''^'"^  '''^  -^^^  p-^« 

In  one  side  of  the  car,  near  the  roof  thereof,  is  formed  an  oblong 
openmg  in  which,  on  a  vertical  axis,  is  arranged  a  scoop,  A.  Tl^ 
shape  of  this  scoop  may  be  described  as  that  of  die  one-half  of  an  oval 
vessel  divided  longitudinally  through  its  center.  The  pivots,."^ 
which  the  scoop  IS  attached  in  place,  are  arranged  at  its  center  close 
n  wl.M^?  '"       '""?  ''  '^''  ""^^^^  "^  '^'^  ^P^^^^"g  i^-t  ^-^-bed, 

ti  )  ough  Mdiich  passes  the  horizontal  portion  of  an  angular  hook,  .,  lie 
pu  pose  of  which  will  be  presently  explained.  Attached  by  a  staple 
to  the  inner  surfa.>e  of  the  side  of  the  car,  and  adjacent  to  dther  eiid 
of  the  scoop,  IS  a  rod,  B,  furnished  at  its  fi-ee  extremity  with  a  hook. 
By  hooking  the  extremity  of  one  of  these  rods  upon  the  contiguous 
end  of  the  scoop  the  scoop  will  be  held  in  a  position  at  an  angle  to 
tiie  side  of  the  car,  as  indicated  in  the  above  engraving.  One  or  the 
other  of  the  rods  being  used  according  as  the  car  is  moving  in  one 
direction  or  the  other,  that  the  end  of  the  scoop  which  is  foremost 
when  the  ear  is  in  motion  projecting  outward  from  the  side  of  the 
car  while  the  opposite  end,  as  a  matter  of  course,  projects  inward  as 
will  be  understood  by  a  reference  to  the  smaller  cut. 

In  order  to  use  the  apparatus  the  mail  bag,  C,  to  be  delivered  to  or 
deposited  within  the  car,  is  suspened  as  represented  in  the  larger 
engraving,  upon  a  suitable  hook,  supported  bv  a  fixed  post  dose  to 
the  track,  at  the  same  height  from  the  level  of  the  track  as  the  open- 
ing m  the  car;  this  hook  being  at  snch  distance  from  the  track  that 
when  the  bag  is  suspended  therefrom  it  will  be  in  the  same  line  with 
the  outwardly  projecting  portion  of  the  scoop  as  the  car  advances. 
The  bag,  D,  to  be  delivered  from  the  car  is  suspended  from  that  one 
of  the  hooks,  c,  behind  the  rear  or  inwardly  projecting  part  of  the 
scoop.  .  ' 

As  the  car  passes  along,  the  forward  portion  of  the  scoop  passes 
outside  of  the  bag  to  be  taken  aboard,  and  striking  the  bag  pushes  it 


ji  c   o  a    Hi 

B    O    S  g:   r. 

O     ?  —    ta 

3  ■?  W  5  "^ 

■o    o.  -  T5    C 

«=   5    c  ^    -- 


^   n    <    i^f 


~    2    '"     rf    <- 
P     C''    ^    §,  -TS 


a^r  5 


3-    P 


t»  g"  rt  — 

0=  ^  O  .J. 

^  ^  3  E 

o  »  ^  r 

'^  a  a  B- 

2,  c*  "  <* 

T  c  c 

S  !^  »  •S 


c-  ffi    =^    c 
2    o    §    § 

»  «>  „  X 


s  «  ^^ 
3.  o  X^S 

=•  ""•   O    o 

re    P    o  ~ 


o    -    < 

Br? 


'f  =  -^    r 


05     ►-    « 


c:  1    <    rt 


> 

—  —  i2 

S  s-  2 

o  o  I 


Proceedings  of  the  Polytechsic  Association.  ,   1019 

from  the  hook,  whereupon  the  velocit}'  of  the  car  causes  the  bag  to 
strike  tlie  inclined  surface  of  the  rearmost  part  of  the  scoop  with  such 
force  as  to  disengage  the  hook  on  the  rod,  B,  from  the  rear  end  of 
the  scoop,  and  to  move  such  end  forcibly  outward  until  the  scoop 
assumes  a  position  parallel  with  the  side  of  the  car.  This  movement 
of  the  scoop,  by  bringing  its  forward  end  inward,  throws  the  bag,  C, 
inward  through  the  opening  into  the  car,  and  simultaneously  with 
this  the  rearward  end  of  the  scoop  in  its  outward  motion  strikes  the 
bag,  D,  and  pushing  it  from  its  hook,  <?,  throws  it  outward  to  the 
ground.  It  should  be  mentioned  that  this  expulsion  or  removal  of 
the  bag,  D,  from  its  hook  is  assisted  by  means  of  a  small  hook-shaped 
arm,  against  which  the  lower  part  of  the  bag  rests  when  suspended, 
as  just  set  forth  ;  one  of  these  small  hooked  arms  being  provided  at 
either  end  of  the  back  of  the  scoop  for  use  as  the  car  is  going  in  one 
direction  or  the  other. 

To  illustrate  the  success  which  has  attended  the  introduction  of 
this  apparatus  into  actual  use,  and  its  merits  as  compared  with 
apparatus  hitherto  devised,  we  append  a  sketch  of  its  trial  on  the 
Boston  and  Albany  railroad.  "  The  method  hitherto  adopted  has 
been  to  suspend  the  bags  on  cranes  and  snatcli  them  with  a  hook. 
This,  however,  occasionally  injured  the  bags,  and  at  other  times 
missed  them,  and  they  had  to  be  sent  by  a  later  train.  The  new 
method  was  tested  on  a  train  going  from  Worcester  depot.  Bags 
were  taken  up  at  Xewton  Corner,  Xewtonville,  West  Jsewton,  and 
Natick,  and  at  Auburndale  a  basket  containing  a  live  dove,  two 
bottles  of  wine,  crackers,  wine  glasses,  cigars,  etc.,  was  suspended  and 
was  easily  scooped  up  while  the  train  was  proceeding  at  its  average 
speed  —  thirty-three  miles  an  hour.  The  dove  was  uninjured, 
and  the  bottles  of  wine  were  found  intact.  Whererer  the  bags  were 
suspended  at  the  proper  distance  the  experiment  was  thoroughly 
successful." 

This  invention  met  with  very  general  approval  of  members  who 
expressed  any  opinion  on  the  subject. 

New  Check  Bolt  foe  !N'ut3. 

Mr.  Chapman  exhibited  a  check  bolt,  the  invention  of  Mr.  David 
Gumming,  Jr.  It  consists  of  a  copper  wire  placed  in  a  slot  in  the 
screw,  when  the  nut  is  screwed  to  the  required  place,  the  end  of  the 
wire  turned  over,  which  prevents  the  nut  from  shifting. 

Mr.  Dudley  Blanchard  said  the  only  security  we  have  to  keep 
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nuts  in  order  is  "svatclifulness.     A   check   nut   is   the   most   simple 
device  we  have. 

Diagram  of  Colors. 
Mr.  John  Johnson,  of  Saco,  Maine,  presented  a  diagram  of  the 
corapositon  of  various  colors.     The  subject  of  colors  w'^as  selected  for 
discussion  at  a  future  meeting. 

Ice  Machines  in  New  Orleans. 
Dr.  P.  H.  Yanderweyde  said  he  had  recently  traveled  some  3,000 
miles,  and  passed  through  eighteen  States  of  the  Union.  At  Xew 
Orleans,  on  last  Friday,  1,000,000  pounds  of  ice  was  sold  in  that 
one  day.  While  in  New  Orleans  he  inspected  an  ice  machine 
which  was  in  successful  operation.  This  apparatus  was  worked  by 
the  ammonia  process.  There  were  six  machines  in  operation,  with 
fifty-two  compartments,  filled  with  distilled  Mississippi  water.  These 
compartments  are  lined  with  ammonia  pipes  ;  in  about  a  minute 
after  the  water  comes  in,  it  is  converted  into  ice.  They  make  120 
tons  a  day,  which  sells  at  four  and  five  dollars  a  ton  ;  each  of  the 
cakes  of  ice  weigh  some  forty  pounds ;  they  are  about  two  inches 
thick.  The  water  is  converted  into  ice,  on  an  average,  in  one  min- 
ute and  a  half.  At  the  World's  fair  in  London,  the  ammonia  ice 
machine  was  first  exhibited  by  Mr.  Gary.  It  had  two  simple  ves- 
sels, a  large  and  a  small  one.  It  was  called  the  alternative  ice 
machine.  No  brass  can  be  used  about  these  ammonia  ice  machines, 
because  ammonia  attacks  that  metal.  He  had  a  gasoline  ice 
machine  which  he  was  about  getting  into  operation  at  New  Orleans. 

Communications  between  New  York  and  Brooklyn. 
The  regular  subject  for  the  evening  being  reached,  tlie  chairman 
made  a  few  introductory  remarks  concerning  the  necessity  of  action 
in  a  subject  of  much  ulteriDr  as  well  as  present  importance.  The 
demands  of  the  business  portion  of  the  community  sliould  be  con- 
ceded in  preference  to  those  of  the  shipping  interests  ;  and,  instead  of 
reaching  out  to  White  Plains,  population  should  seek  the  one  hun- 
dred square  miles  of  unoccupied  land  on  Long  Island,  that  lies  within 
easy  access  from  the  City  Hall.  Sooner  or  later,  homes  must  be  pro- 
vided in  New  York  and  vicinity  for  5,000,000  of  people,  and,  as 
in  every  other  project  of  relgrm  or  advancement,  agitation  is  neceS'- 
Bary  in  this. 


* 
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A  gentlemen  compared  the  probable  results  of  damming  the  East 
river,  with  what  had  evidently  occurred  in  times  past  in  the  case  of 
the  Harlem  river.  The  channel  would  be  filled  up  with  deposits, 
and  the  outlet  to  tlie  ocean  be  lost.  We  should  not  risk  the  advan- 
tages which  we  now  possess  for  the  sake  of  uncertain  results  of  an 
enterprise  like  the  dam  proposed. 

Prof.  Yanderwevde  explained  at  length  the  formation  of  cur- 
rents through  the  East  river,  from  the  difference  between  tlte  time 
of  flood  tide  in  tiie  Sound  and  at  other  points  on  the  shore  of  Man- 
hattan Island. 

Dr.  Bradley  favored  a  tunnel  under  the  East  river.  The  tunnel 
should  have  a  level  grade,  and  be  reached  at  either  end  by  elevators 
worked  by  steam  power. 

Dr.  Hallock  said  that,  with  reference  to  the  dams  or  causeways, 
no  matter  what  the  width  of  the  passages  left  therein,  slack  water 
would  be  caused,  and  from  this  at  the  sides  of  the  channel  silt 
would  be  gradually  deposited,  which  in  the  course  of  time  would 
narrow  and  destroy  the  channel. 

Remarks  were  also  made  by  several  others  among  the  crowded 
audience  who  attended  the  meeting. 

Prof.  Yanderweyde  stated  that  tlie  Xorth  river  has  two  outlets 
to  the  ocean,  that  of  Sandy  Hook  and  the  East  river.  He  was  con- 
vinced that  the  filling  up  of  th#East  river  will  improve  the  navigation 
of  Sandy  Hook.  Twenty-five  years  ago  there  was  a  necessity  for 
making  a  ship  canal  at  North  Holland  on  account  of  the  river  filling 
up. 

The  debate  continued  to  a  late  hour,  and  it  was  evident  that  the 
meeting  was  of  opinion  that  both  the  State  and  N^ational  Governments 
should  institute  a  series  of  examinations  and  inquiries  which  would 
throw  some  new  liglit  as  to  the  question  whether  the  East  river  tide 
is  the  cause  of  the  gradually  filling  up  of  the  bay  at  Sandy  Hook. 

Phenol-Camphok  Disinfectant. 
Mr.  O.  G.  Mason,  exhibited  a  specimen  of  carbolic  acid  and 
camphor  combined.  The  mixture  is  two  ounces  of  gum  camphor 
and  one  of  carbolic  acid  in  crystals  .which  makes  a  liquid ;  from  this 
was  taken  one  ounce,  and  mixed  with  thirteen  ounces  of  prepared 
chalk,  making  about  one  pound.  The  object  of  camplior  in  this 
compound  is  to  destroy  or  neutralize  the  peculiar  smell  of  carbolic 
acid  wlien  usedfor  disinfecting  and  other  purposes. 
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Dr.  Parmelee  said  that  it  was  wuU  known  that  constantly  breathing 
camphor  is  very  injurious.  Most  people  are  not  aware  of  the  small 
quantity  that  will  produce  serious  effects.  This  should  bo  more 
generally  known,  if  this  drug  is  to  come  into  general  use. 

The  chairman  remarked  that  phenol  or  carbolic  acid  has  been  tlte 
germ  of  numerous  and  decided  improvements  in  many  branches  of 
practical  science.  It  is  death  to  all  parasites,  as  they  cannot  resist 
the  action  of  this  acid.  It  is  one  of  the  best  remedies  for  the  foot- 
rot  in  sheep,  as  this  disease  is  probably  caused  by  a  parasite.  It  has 
also  been  successfully  employed  in  curing  the  scab  in  sheep.  The 
sulphite  of  soda  is  now  much  used  in  the  treatment  of  scarlet  fever, 
which  is  believed  to  be  caused  by  some  minute  organism,  but  experi- 
ment has  not  yet  determined  whether  it  is  vegetable  or  animal. 
The  trouble  with  this  disease  is  that  after  the  fever  is  conquered,  the 
patient  but  half  cured,  for  a  long  time  evils  often  follow,  such  as 
deafness,  catarrh,  etc.,  wdiich  sometimes  last  for  life. 

Mr.  J.  Phin  said  that  it  seems  that  many  of  the  lives  of  the  lower 
order  of  animals  are  destroyed  by  sulphur.  While  it  is  conclusive  to 
all  the  higher  animals,  it  is  destructive  to  the  lower.  The  itching 
class  find  it  a  poison,  while  the  higher  forms  of  life  find  it  an  advan- 
tage. Sulphur  is  the  only  good  remedy  for  mildew  on  grape  vines. 
It  does  not  form  sulphurous  acid  by  being  in  the  open  air.  The 
sulphide  of  calcium  has  been  found  very  effectual  on  vines. 

Mr.  T.  D.  Stetson  stated  that  fresh  burned  charcoal  has  a  very 
practical  effect  in  arresting  putrefaction.  It  has  also  a  good  effect 
when  taken  in  the  stomach.  If  fresh  burned  charcoal  is  mixed  with 
the  food  of  the  horse,  it  will  benefit  the  animal  much ;  but,  it  is  par- 
ticularly of  advantage  to  those  animals  that  get  their  food  in  a  half 
decayed  condition. 

The  chairman  remarked  that  charcoal  is  a  deodorizer,  but  not  a 
disinfectant.     It  is  a  deodorizer  by  its  property  of  absorption. 

Analysis  of  Zinc  Compound. 

Mr.  William  E.  Gifford  stated  that  he  had  analyzed  a  piece  of 
corroded  zinc,  shown  at  a  previous  meeting,  which  had  been  sus- 
pended in  a  steam-boiler  to  prevent  corrosion.  He  found  it  to  con- 
tain forty-three  per  cent  of  metallic  zinc,  and  fifty-three  per  cent  of 
oxydized  metal,  and  the  balance  consisted  of  fatty  acids. 

Mr.  C.  E.  Emery  said  this  piece  of  zinc  was  suspended  in  a  boiler, 
in  order  that  the  metal  which  was  more  readily  oxydizable  than  the 
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iron  should  be  corroded.     The  piece  was  one  and  a  half  inches  square 

and  five  inches  long.     The  oxydized  portion  was  ninety -two  per  cent 

zinc.     The  curved  sliape  this  piece  of  zinc  is   common  to  all  cases 

of  oxydation. 

Patent  Laws. 

Mr.  Thomas  D.  Stetson  spoke  at  length  on  tlie  patent  laws  of  dif- 
ferent countries.  The  United  States  patents  are  the  most  neatly 
executed.  We  have  the  finest  patent  office  in  the  world.  It  is  built 
'  in  the  form  of  a  hollow  square,  and  covers  two  blocks.  It  has  some 
50,000  models,  a  great  number  of  drawings,  &c.  About  200  patents 
are  issued  every  week.  The  Patent  office,  as  now  managed,  is  a 
source  of  pride  to  every  American.  The  English  Patent  office  requires 
no  models,  and  makes  no  examinations.  With  us,  novelty,  utility 
and  improvement  are  the  essentials  that  make  a  good  patent.  The 
English  patents  are  elaborately  made  out  on  parchment,  with  a  num- 
ber of  verbose  legal  formulas ;  with  a  waxen  seal  some  five  inches  in 
diameter  and  one  inch  thick  (Mr.  Stetson  here  exhibited  the  seal). 
An  English  patent  costs  some  eleven  dollars,  but  the  patent  fee  is 
now  payable  in  installments.  In  France  a  patent  can  be  had  for  a 
government  fee,  which  has  to  be  paid  yearly.  The  American  govern- 
ment patent  costs  only  thirty-five  dollars  for  seventeen  years.  Here 
it  is  very  easy  to  procure  a  patent.  Within  a  few  years  the  regula- 
tions have  been  radically  improved.  A  patent  can  be  got  through 
with  all  that  is  required  in  about  twenty-five  minutes.  The  system 
of  examinations  pursued  here  cause  many  bad  patents  to  be  rejected. 
We  make  one  general  round  charge,  and  that  covers  all  expenses.  A 
Spanish  patent  will  cost  some  ^200,  They  are  engrossed  on  single 
sheets  of  common  foolscap  paper,  and  merely  stamped  in  the  place 

of  seals. 

Aetificial   Illumination. 

Dr.  Vanderweyde  briefly  explained  the  theory  and  practice,  lighting 
by  means  of  the  calcium  light  and  the  Argand  burner.  With  this 
burner,  he  said,  the  more  air  admitted  to  it,  the  less  gas  is  consumed ; 
but,  if  too  much  air,  the  flame  will  become  blue.  The  gi-eatest  lumi- 
nosity at  the  smoking  point ;  when  the  smoking  just  stops,  the  light 
is  at  its  maximum.  Zirconia,  lime  and  magnesia  are  the  three  sub- 
stances which  are  used  in  the  hydro-oxygen  apparatus  for  an  intense 
light.  The  magnesium  light  is  produced  b}^  simply  burning  that 
metal.  Strips  of  magnesium  metal  are  now  used  by  photographers 
to    take    pictures    in    the    evening.       The    doctor   illustrated    his 
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remarks  by  many   interesting  experiments.     The   following  paper 
was  presented : 

On  the  Manufacture  of  Oxygen  Gas. 

Prof.  C.  A.  Joy. — Althoiigli  one-lialf,  if  not  two-tliirrls,  of  the 
weic;lit  of  the  globe  is  made  up  of  oxygen,  yet  a  thoroughly  cheap 
and  ])ractlcal  method  for  the  manufacture  of  this  gas  on  a  large  scale 
has  not  been  discovered.  There  is  no  want  of  oxygen  compounds, 
but  how  to  decompose  them  is  a  difficult  problem.  We  propose  to 
recapitulate  some  of  the  most  important  methods  now  employed, 
and  from  them  our  readers  may  be  able  to  select  those  which  will  be 
most  available. 

1.  The  old  historical  method  of  heating  the  red  oxyd  of  mercury 
and  of  driving  off  the  oxygen  contained  in  it,  is  given  still  in  our 
chemical  text-books,  and  is  employed  as  a  lecture  room  experiment. 
It  is  easily  enough  accomplished,  but  would  be  too  expensive  on  a 
large  scale.  It  may  be  worthy  of  note  that  the  original  burning- 
glass  which  Dr.  Priestley  used  in  the  first  preparation  of  oxygen  was 
brought  by  him  to  this  country,  and  is  now  preserved  in  the  cabinet 
of  a  college  in  Pennsylvania.  One  of  Priestley's  tubes  for  collecting 
the  gas  is  in  the  possession  of  the  eminent  American  chemist,  Dr. 
"Wolcott  Gibbs,  of  Cambridge. 

2.  The  chlorate  of  potash  method  is  more  frequently  employed 
than  any  other.  It  is  a  curious  fact  that  in  nearly  all  of  the  estab- 
lishments where  an  effort  has  been  made  to  introduce  a  new  way  of 
preparing  oxygen,  all  of  the  gas  used  for  showing  the  value  of  the 
invention  has  been  prepared  from  the  chlorate  of  potash,  and  the 
excuse  given  is  that  "  our  works  are  not  yet  in  running  order,  and 
cannot  be  until  a  sufficient  amount  of  stock  has  been  subscribed.*^ 
After  the  stock  is  sold  we  usually  hear  nothing  more  of  the  inven- 
tion. 

For  all  purposes  of  the  lecture  room  and  laboratory  the  preparation 
of  oxygen  from  chlorate  of  potash  is  the  most  convenient  and  eco- 
nomical. In  order  to  ascertain  the  amount  of  oxygen  we  can  make 
from  a  given  weight  of  the  chlorate  of  potash,  we  take  the  weight  of 
the  combinino:  numbers  and  make  a  rule-of-three  statement.  For 
example,  how  much  oxygen  can  be  made  from  100  j^ounds  of  the 
chlorate,  123,  5  :  48  :  :  100  :  X. 

It  is  always  well  in  actual  operations  to  mix  a  little  black  oxyd  of 
-^manganese  with  the  chlorate  to  prevent  the  too  rapid  evoltition  of 
kthe  gas. 
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3.  The  black  oxyd  of  manganese,  when  heated  in  an  iron  vessel, 
will  give  off  a  portion  of  its  oxygen,  but  the  heat  required  is  incon- 
veniently high,  and  this  method  is  rarely  employed. 

4.  A  very  neat  laboratory  method  is  to  heat  the  bichromate  of 
potash  and  sulphuric  acid  together  in  a  glass  vessel ;  considerable 
oxygen  is  thus  given  off  in  a  pure  state.  The  proportions  to  be 
emp  loyed  can  be  represented  by  the  formula: 

KO,  2Cr03  +  4  HO,  SO^  =Cr2  O^  3  SO^  +  KO,  S0=^  +  4  HO  +  3  O. 

Chrome  alum  is  usually  produced,  and  it  is  this  mixture  that  is 
employed  in  tlie  bichromate  of  potash  batteries. 

This  method  is  valuable  where  the  materials  are  cheap,  but  is  not 
available  on  a  large  scale. 

5.  The  action  of  sulphuric  acid  upon  the  black  oxyd  of  manganese 
is  somewhat  similar,  and  may  be  represented  by  the  following 
equation : 

2Mn02  +  HO,  SO«=Mn^O^  SO^+HO+O. 
Tlie  oxygen  obtained  is  likely  to  be  imjoure,  owing  to  the  foreign 
matter  in  the  black  oxyd  of  manganese. 

6.  For  a  long  time  nitrate  of  potash  or  saltpetre  was  employed  in 
the  preparation  of  oxygen.  The  salt  only  requires  to  be  heated 
gently  to  disengage  the  gas,  but  the  difficulty  is  to  regulate  the  heat 
so  as  to  prevent  the  entire  decomposition  of  the  saltpetre.  The 
method  is  not  available  and  is  pretty  much  abandoned. 

7.  The  bi-sulphate  of  soda,  the  salt  cake  of  commerce,  when  heated 
with  the  black  oxyd  of  manganese,  yields  sulphate  of  soda,  sulphate 
bf  manganese  and,  oxygen  gas. 

mO,  2  SO'^+MnO^^ISTaO,  SO"^+MnO,  SO'+O. 
This  method  could  be  employed  in  England,  where  many  thousand 
tons  of  the  salt  cake  are  annually  made,  and  where  the  consumption  of 
manganese  is  very  great.     It  is  not  available  in  America,  owing  to 
the  cost  of  the  materials. 

8.  The  decomposition  of  water  by  means  of  a  powerful  battery 
gives  both  hydrogen  and  oxygen  in  a  very  pure  state,  but  the  cost  of 
running  the  battery  makes  this  method  very  expensive.  It  is  not 
im]Dossible  that  we  may  some  day  be  able  to  accomplish  the  decomj^o- 
sition  of  water  economically,  and  this  result  is  highly  to  be  desired, 
as  large  sums  are  now  annually  expended  in  experiments  in  this 
direction. 

9.  It  is  said  that  if  sand  be  heated  with  gypsum,  the  sulphuric  acid 
[Inst.]  65 
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will  be  displaced  from  the  liine  and  afterward  be  decomposed  into 
sulphurous  acid  and  oxygen,  and  that  silicate  of  lime  will  remain. 
"We  give  this  method  without  being  able  to  state  what  the  practical 
working  of  it  would  be.  It  has  never  been  tried  on  a  large  scale,  the 
nearest  approach  to  a  trial  being  in  the  manufacture  of  glass.  The 
heat  required  to  fuse  silicate  of  lime  alone  is  very  great,  and  it  is 
probable  that  oxygen  would  be  liberated  much  below  this  point  of 
fusion.  If  any  of  our  readers  try  this  method  we  should  be  glad  to 
hear  the  results  of  their. experiments. 

10.  A  method  recommended  by  Deville,  and  largely  employed  in 
France,  is  the  decomposition  of  sulphuric  acid  by  heat.  At  the 
Paris  exhibition  of  1867,  the  plan  proposed  for  the  accomplishment 
of  this  decomposition  was  to  sufier  the  sulphuric  acid  to  trickle  down 
upon  a  highly  heated  floor  of  sulphate  of  alumina,  and  to  pass  the 
sulphurous    acid  gas  through  soda  or  magnesia. 

The  sulphate  of  alumina  protected  the  bottom  of  the  furnace  and 
the  incidental  sulphurous  acid  was  economized.  There  are  few 
cheaper  methods  than  this,  especially  if  conducted  in  connection 
with  sulphuric  acid  works. 

It  is  a  curious  fact  that  although  Deville  recommends  this  method, 
lie  employs  the  old  fashioned  process  of  chlorate  of  potash  whenever 
he  requires  oxygen  for  his  laboratory  experiments.  It  goes  to  show 
that  a  convenient  apparatus  for  the  preparation  of  oxygen  gas  from 
sulphuric  acid  remains  to  be  invented. 

11.  AVebster  has  proposed  to  heat  ©ne  part  of  Chili  saltpetre  and 
two  parts  of  crude  oxyd.  of  zinc  to  a  point  sufficient  to  accomplish 
the  decomposition  of  the  nitrate  of  soda.  By  this  method  caustic 
soda  and  oxyd  of  zinc  are  left  in  the  retort.  The  same  oxyd  of 
zinc  serves  for  any  number  of  operations.  There  would  appear  to 
be  no  waste  in  this  process,  but  the  Chili  salti^etre  is  too  valuable  for 
■other  purposes  to  admit  of  its  employment  for  this.     ■ 

12.  It  is  sometimes  required  to  prepare  oxygen  for  medical  uses, 
and  for  this  purpose  it  is  desirable  to  have  a  method  for  its  evolu- 
tion without  the  intervention  of  heat.  By  employing  the  binoxyd 
of  barium,  the  bichromate  of  potash  and  sulphuric  acid,  we  are  able 
to  liberate  oxygen  in  considerable  quantity  as  easily  as  we  can  obtain 
hydrogen  from  water  by  means  of  zinc  and  sulphuric  acid  ;  but  the 
materials  are  expensive.  The  following  equation  represents  very 
nearly  the  reaction  that  is  supposed  to  take  place : 

3  "BaO-"+4nO,  SO^'+KO,  CrO  ==3  BaO,  SO-^+KO,  HO,  S0='+ 
Cj.2  03+6  0. 
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This  method  is  one  of  the  most  interesting,  from  a  scientific  point 
of  view,  as  two  kinds  of  oxygen,  ozone  and  antozone,  are  libera- 
ted. According  to  Schoenbem,  we  .  obtain  ozone  from  the  chromic 
acid  and  antozone  from  the  binoxyd  of  Iiydrogen,  and  these  two 
conditions  of  oxygen  nnite  to  produce  the  ordinary  gas. 

13.  By  boiling  a  solution  of  bleaching  powders  in  a  glass  flask, 
with  a  few  drops  of  nitrate  of  cobalt,  oxygen  gas  is  copiously  evolved. 
The  cobalt  salt  is  not  consumed,  as  it  acts  by  its  presence. 

This  method  works  very  well  in  a  small  way,  as  we  have  had 
occasion  to  prove  in  our  laboratory.  It  is,  however,  more  inconven- 
ient than  the  employment  of  chlorate  of  potash. 

14.  Sulphate  of  zinc,  at  a  high  heat,  yields  oxyd  of  zinc,  sulphur- 
ous acid  and  oxygen.  In  establishments  where  the  zinc  salt  is  pro- 
duced from  galvanic  batteries,  it  is  sometimes  advantageously 
employed  in  the  preparation  of  oxygen. 

15.  The  permanganate  of  potash,  when  subjected  to  heat,  yields 
very  pure  oxygen.  This  method  could  be  employed  in  medical 
cases,  but  would  be  too  expensive  on  a  larger  scale. 

16.  Schoenbein  once  exhibited  to  us  an  experiment  in  his  labora- 
tory which  we  have  never  seen  attempted  elsewhere.  It  may  sug- 
gest a  method  for  the  preparation  of  oxygen  on  a  large  scale.  When 
spongy  ruthenium  is  plunged  into  chlorine  water,  oxygen  gas  is  given 
off  in  large  quantities,  and  this  will  continue  as  long  as  there  is  any 
chlorine  present  in  the  water.  The  hydrogen  of  the  water  goes  to 
the  chlorine  forming  hydrochloric  acid,  and  the  oxygen  is  set  free. 

Schoenbein  was  of  the  opinion  that  by  passing  a  continuous 
stream  of  chlorine  gas  into  a  yessel  containing  water  and  spongy 
ruthenium,  oxygen  gas  would  be  given  off  in  great  quantity.  As 
the  result  of  hydrochloric  acid  could  be  used  for  the  preparation  of 
chlorine  gas,  and  as  the  spongy  ruthenium  is  not  all  affected,  the 
expense  of  this  method  resolves  itself  into  the  cost  of  the  chlorine 
and  the  original  outline  for  the  spongy  ruthenium.  We  can  hardly 
hope  to  see  this  proof  employed  on  a  large  scale  ;  but  in  a  small  way 
it  is  certainly  very  interesting  and  instructive. 

17.  It  has  long  been  considered  desirable  to  obtain  oxygen  either 
from  the  atmosphere  or  from  water.  The  water  methods  have  not 
proved  practicable,  and  we  will  give  three  ways  where  the  oxygen  is 
derived  from  the  air. 

The  French  chemist  Boussingault  proposes  to  heat  gently  the 
oxygen  of  barium  (baryta)  in  a  current  of  air,  by  which  it  would  be 
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converted  into  the  Linoxyd  of  barium,  and  then  to  drive  off'  the 
oxygen  at  a  higlier  temperature.  It  was  supposed  that  tlie  same 
portion  of  baryta  would  answer  for  an  indefinite  number  of  opera- 
tions. It  is  found,  however,  in  an  actual  experiment,  that  the  pores 
of  the  baryta  become  stopped  up,  and  that  tlie  operation  ceases  after 
a  few  trials.  This  objection  has  been  remedied  to  a  considerable 
extent  by'  adding  caustic  soda,  or  manganese,  to  the  baryta,  and  it  is 
then  said  to  be  highly  successful, 

18.  The  subchloride  of  copper,  when  exposed  to  the  air,  absorbs 
oxygen,  and  this  oxygen  can  be  again  dispelled  by  heat.  The  reac- 
tion can  be  represented  by  the  the  following  equations : 

Cu2  Cl+Cu+air=Cu  Cl-fCuO,  and  Cu  CH-CuO+400  degrees 
Fahrenheit,  Cu-^  Cl+0. 

This  process,  recommended  by  Mallet,  has  been  highly  commended 
by  scientific  journals,  and  companies  have  been  organized  for  work- 
ing it.     It  is  probably  one  of  the  best  thus  far  proposed. 

19.  The  method  of  Tessie  du  Motay,  for  the  preparation  of  oxy- 
gen on  a  manufacturing  scale  from  the  atmosphere,  by  the  interven- 
tion of  caustic  soda,  black  oxyd  of  manganese,  and  super-heated 
steam,  has  lately  attracted  a  great  deal  of  attention.  A  small  working 
model  of  the  apparatus  required  in  its  preparation  was  exposed  at 
the  Paris  exhibition  of  1867.  The  tlieory  of  this  process  is  that  the 
caustic  soda  of  manganese  in  a  current  of  dry  air  becomes  manganate 
of  soda  and  water,  and  that  super-heated  steam  reconverts  the  man- 
ganate into  caustic  soda  and  binoxyd  of  manganese,  and  liberates 
the  oxygen.  The  oxygen  is  separated  from  the  steam  by  the  conden- 
sation of  the  water.  It  is  said  that  the  same  materials  can  be 
employed   for  the  preparation   of  an  indefinite  quantity  of  gas.     A 

'  company  has  been  organized  for  the  working  of  this  patent  in  [N^ew 
York,  and  if  they  can  succeed  in  manufacturing  oxygen  at  a  cheap 

t  rate,  they  will  confer  a  great  boon  upon  the  community. 

We  have  thus  hastily  described  nineteen  processes  which  are  some- 
times employed  in  the  preparation  of  oxygen  gas.  We  do  not  pre- 
tend to  have  exiiausted  the  subject,  but  have  simply  aimed  at  com- 
prising in  one  list  the  best  known  methods.  The  process  from  sul- 
phuric acid,  and  the  three  latter  methods,  from  the- atmospheric  air, 
must  be  regarded  as  the  most  important  for  application  on  a  large 
scale.  For  laboratory  use,  and  until  better  means  are  offered,  the 
old  way  of  preparing  oxygen  from  chlorate  of  potash  will  retain  its 
supremacy. 
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Professor  S.  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emert,  Secretary. 
SusPENSioif   Beidges. 

The  chairman  exhibited  a  small  section  of  the  wire  ropes  forming 
the  cable  of  the  new  suspension  bridge  at  Niagara  Falls.  The  speci- 
men had  been  presented  to  the  Association  by  the  Hon.  William  J. 
McAl})ine.  The  bridge  has  the  longest  span  of  any  suspension 
bridge  yet  constructed.  The  cable  consisted  of  forty-nine  strands  of 
the  rope,  like  the  specimen  shown. 

Dr.  D.  D.  Parmelee  remarked  that  the  bridge  has  now  been  open 
for  three  months,  and  answers,  admirably  the  pur])ose  for  which  it 
was  erected.  A  curious  fact  connected  with  this  bridge  is,  that  the 
ordinary  difference  of  temperature  occurring  during  our  seasons, 
causes  an  elevation  or  depression  of  nearly  three  feet  in  the  roadway 
at  its  middle.  That  is  to  say,  during  cold  weather,  the  roadway  is 
three  feet  higher  than  it  is  during  very  warm  weather. 

Mr,  J.  K.  T'isher  said  that  iron  wire  is  better  than  steel  for  such 
purposes.  Iron  is  more  ductile  than  steel.  The  most  important 
property  of  the  wire  is  its  elasticity,  whereby  the  wires  expand,  and 
thus  every  one  of  the  wires  is  made  to  bear  its  share  of  the  strain. 
Iron  will  stretcli  and  steel  will  break,  in  the  contraction  of  a  bridge, 
from  the  effects  of  cold.  If  twisted  too  much,  the  cable  will  not  be 
so  strong. 

It  was  stated  that  some  cables  have  straight  central  wires,  and  the 
outer  layers  of  the  wires  are  laid  spirally  around  them. 

Dr.  J.  J.  Edwards  remarked  that  this  sj'stem  would  not  be  so 
good,  the  twist  gives  elasticity. 

Letj^ee  and  Envelop  made  of  Sheet  Ieon. 

The  chairman  exhibited  a  letter  he  had  receiv'ed  from  Mr.  Norman 
Wiard,  which  was  written  on  sheet-iron,  and  inclosed  in  a  sheet-iron 
envelop.  It  was  made  in  Pittsburg.  Similar  letters  have  been 
exhibited  before  the  Institute  on  former  occasions.  Careful  measure- 
ment with  a  reliable  micrometer,  shows  the  thickness  of  the  sheet- 
iron  composing  this  letter  to  be  -^\s  of  an  inch. 

Dr.  Vanderweyde  said  a  book,  of  which  the  leaves  were  sheet  iron, 
was  exhibited  at  the  exhibition  in  London.  It  contained  300  leaves, 
and  was  two  inches  thick,  showing  that  the  English  sheets  were 
much  thicker  than  the  American.     It  was  printed,  and  the  printing 
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"was  accomplished  by  the  use  of  elastic  type,  made  of  the  same  mate- 
rial that  is  used  for  the  inking  rollers  of  printing  presses. 

Mr.  J.  Johnson  remarked  that  these  sheets  were  probably  rolled 
out,  two  or  three  together,  that  is,  a  pile  of  two  or  three,  laid  one  on 
top  of  the  other,  was  probably  passed  through  the  rolling  mill  at 
once. 

Dr.  Feuchtwanger  said  this  was  the  way  in  which  tin-foil  is  made  ; 
or  rather  it  is  more  frequently  rolled  between  large  plates,  but  then 
tin-foil  is  much  softer  than  iron. 

New  Rails  for  Railways. 

Mr.  Edwin  Ferguson  exhibited  a  rail  of  peculiar  construction.  It 
is  so  made  that,  when  necessary,  it  may  be  inverted,  and  the  lower 
surface  made  to  perform  the  part  of  the  upper  surface.  It  is  iixed  in 
a  sliding  chair.  The  rail  is  made  of  iron,  and  case  hardened  or  car- 
bonized on  tlie  exterior. 

Dr.  D.  D.  Parmelee,  after  some  inquiries  in  regard  to  the  methods 
used  for  carbonizing  the  rails,  said  there  is  no  known  method  by 
which  large  plates  of  iron  can  be  carbonized,  except  by  cementation. 
All  the  plans  for  plunging,  etc.,  are  humbugs.  It  is  true  that  by 
various  processes  of  case-hardening  the  surface  can  be  rendered  hard, 
but  then  it  takes  eight  hours  to  penetrate  one-sixteenth  of  an  inch, 
and  after  that  depth  has  been  reached  the  process  becomes  still  slower. 

In  reply  to  a  question  of  Mr.  Fisher,  Mr.  Ferguson  stated  tliat  it 
cost  forty  dollars  per  ton  to  carbonize  the  rails.  Mr.  Fisher  said  this 
would  make  it  altogether  too  expensive.  Besides  that,  if  the  central 
ribs  were  taken  away,  there  is  aothing  left  except  the  old  English  rail. 

Mr.  Ferguson  replied,  yes,  if  the  top  and  bottom  is  taken  away, 
there  will  be  nothing  left  at  all.  The  old  English  rail  cannot  be 
turned  over  and  again  be  reversed,  and  so  utilize  all  the  four  edges ; 
and  it  is  well  knoAvn  that  it  is  the  inner  edges  of  the  rail  that  suffer 
most  severely,  as  they  come  in  contact  with  the  tread  of  the  wheel. 

Dr.  P.  Yanderweyde. — It  is  a  curious  fact  that  all  those  sub- 
stances which  are  best  for  case-hardening,  contain  nitrogen.  One  of 
the  best  substances  for  this  purpose  is  prussiate  of  potassa ;  a  little 
of  this  sprinkled  on  a  piece  of  iron  carbonizes  the  surface  instantly. 

Dr.  D.  D.  Parmelee. — Yes,  but  the  iron  is  carbonized  to  such  a  slight 
depth  that  it  is  good  for  nothing  where  there  is  much  wear. 

The  Chairman  presented  the  following  notes  on  scientific  pro- 
gress : 
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On  THE  FrrMiNG  of  Certain  Acids. 
Mr.  C.  Tomlinson  answers  an  inquiry  in  the  London  Chemical 
JVews :  "  Why  hydrochloric  acid  fumes  when  let  out  into  the  air, 
while  ammonia,  which  has  a  much  stronger  affinity  for  water  does 
not  V  From  his  communication  we  extract  the  following :  "  I 
took  the  specific  gravity  of  the  solution  of  ammonia,  and  found  it  to 
be  0.SS9.  Twenty-four  drachms  of  this  were  put  into  a  flask,  and  heated 
over  a  spirit  lamp.  It  at  once  entered  into  quick  ebullition,  and  there 
was  a  great  head  of  gas  bubbles  from  which  very  large  bubbles  expan- 
ded and  burst.  The  thermometer  rose  slowly  to  100  degrees  Fahren- 
heit. When  the  lamp  was  removed  the  boiling  ceased  instantly,  but 
two  or  three  rapid  streams  of  small  gas  bubbles  continued  to  be  dis- 
charged for  some  time  from  black  specks  in  the  glass  which  acted  as 
nuclei.  When  the  temperature  was  at  160  degrees  the  .lamp  was 
removed,  and  the  solution  left  to  coul.  It  smelt  of  ammonia;  the 
lamp  was  replaced,  and  no  gas  bubbles  were  given  off  until  the  tem- 
perature had  again  risen  to  about  160  degrees.  The  appearance  of 
ebullition  was  less  marked  than  befoi'e,  and  the  temperature  rose  to 
208  degrees,  at  which  it  became  stationary  (barometer  28.69)  inches. 
Wlien  cold,  only  ten  drachms  remained  of  the  twenty-four.  The  spe- 
cific gravity  was  now  0.997.  The  liquid  had  a  faint  smell  of  ammo- 
nia, and  a  slight  action  on  tumeric  paper ;  but  on  putting  the  glass  in 
another  room,  where  the  liquid  could  not  re-absorb  the  ammonia,  it 
lost,  in  the  course  of  a  few  hours,  all  smell ;  it  had  no  action  on  tumeric 
paper ;  it  was,  in  fact,  brought  back  to  pure  water.  If  a  similar 
experiment  be  made  with  a  strong  solution  of  hydrochloric  acid,  it  will 
be  found  impossible  to  boil  away  all,  or  nearly  all  the  acid  gas.  If 
we  operate  on  the  acid  solution  of  the  specific  gravity  of  2.21,  it  will 
part  with  gas  until  it  has  a  density  of  1.10  (at  60  deg.),  when  it  will 
have  a  boiling  point  of  232  degrees  Fahrenheit,  and  will  distil 
unchanged.  We  see,  then,  that  ammoniacal  gas  and  hydrochloric 
acid  gas  are  greedily  absorbed  by  water ;  there  must  be  some  impor- 
tant difi'erence  in  the  constitution  of  the  respective  solutions.  We 
have  seen  the  alkaline  solution  is  much  lighter  than  its  own  bulk  of 
water  ;  the  acid  solution  much  heavier;  that  the  presence  of  ammo- 
niacal gas  in  water  lowers  its  boiling  point,  while  the  presence  of 
hydrochloric  acid  in  water  has  a  contrary  effect.  Hence  the  mode  of 
combiTiation  between  ammonia  and  water  must  be  different  from  that 
between  hj-drochloric  acid  and  water.  The  one  must  be  a  case  of 
simple  adhesion,  the  other  of  true  eliemical  combination  .as  well  a& 
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adhesion.  Ammonia  let  out  into  moist  air  simply  adheres  to  the 
moisture,  and  increases  its  volume.  Vapor  of  alcohol,  ether,  etc., 
does  the  same.  Now  any  amount  of  aqueous  vapor  that  the  air  can 
maintain  in  an  invisible  elastic  state,  at  a  given  temperature,  it  can 
maintain  with  increased  effect  in  the  case  of  ammonia  vapor,  alcohol 
vapor,  etc.  Hence  the  combination  of  these  vapors  with  the  moisture 
of  the  air  is  necessarily  an  invisible  compound.  Hydrochloric  acid 
gas,  on  the  other  hand,  let  out  into  the  air,  combines  chemically  with 
the  moisture,  producing  condensation  and  diminution  in  bulk.  Hence 
the  compound  is  visible  just  as  the  condensation  of  pure  steani  in  air 
produces  visible  vapor.  Fuming  nitric  acid  and  Nordhausen  sulphu- 
ric acid  are  also  cases  in  point.  Conceirtrated  nitric  acid  exposed  to 
the  air  absorbs  moisture  until  it  attains  the  density  of  1.424:,  when  it 
distils  unaltered  at  a  boiling  point  of  250  degrees. 

Dr.  L.  Feuchtwanger. — The  cause  of  this  may  lie  in  the  fact,,  that 
hydrochloric  acid  contains  but  one  equivalent  of  hydrogen,  while 
ammonia  contains  three  equivalents. 

Dr.  P.  H.  Yanderweyde. — I  think  it  will  be  found  that  the  affinity 
of  hydrochloric  acid  for  water  is  much  stronger  than  that  of  ammo- 
nia for  water.  When  we  distil  hydrochloric  acid  gas,  we  have  to  be 
very  careful  that  a  drop  of  water  does  not  get  in  ;  for  if  it  did  it 
would  absorb  all  the  gas  jDresent  with  such  a  shock  as  would  almost 
blow  up  the  apparatus. 

Iron  Refined  without  Puddling. 

A  new  process  of  relining  iron  by  the  mechanical  admixture  of 
oxyds  of  iron  with  the  melted  crude  metal,  is  now  in  practical  ope- 
ration at  the  Schoenberger  Juniata  Works,  in  Pittsburg.  The 
melted  metal  is  run  direct  from  tlie  blast  furnace  into  the  large  kettle 
having  a  capacity  of  live  tons  ;  from  thence  it  is  poured  in  a  stream 
into  a  revolving  circular  trough  about  twelve  inches  wide  and  ten 
inches  deep,  the  diameter  of  the  whole  being  about  fourteen  feet. 
As  fast  as  the  metal  is  poured  in,  the  pulverized  ore  descends  from  a 
hopper,  thus :  As  the  trough  revolves,  alternate  thin  layers  of  melted 
metal  and  raw  ore  are  made  which  combine  in  a  very  satisfactory 
manner.  The  machinery  used  in  this  operation,  is  managed  by  one 
man.  When  the  trough  is  full,  the  metal,  before  it  has  cooled,  is 
broken  up  into  slabs  of  suitable  size  for  the  heating  furnace.  Tliis 
is  said  to  be  the  most  important  improvement  in  iron  making  intro- 
duced in  many  years.. 
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Dr.  Parmelee. — This  is  in  fact  the  earliest  process  known  for  mak- 
ing iron,  the  process  adopted  bv  the  old  Hindoos.  By  this  process 
a  pure  tine  iron  is  obtained,  but  the  difficulty  is  that  your  slag  will 
be  so  rich  in  iron  that  it  will  pay  you  to  erect  a  blast  furnace  by  the 
side  of  your  other  works,  for  you  will  in  foct  have  an  ore-bed  of  very 
rich  ore  on  your  premises,  that  ore  being  the  slag  which  will  contain 
from  lift}'  to  sixty  per  cent  of  pure  iron. 

Dr.  Feuchtwanger. — I  have  supplied  the  parties  with  large  quanti- 
ties of  nitrate  of  soda  and  manganese,  and  they  all  seem  to  be  very 
well  pleased  with  it. 

Dr.  Parmelee. — That  they  turn  out  first  rate  iron,  and  that  they 
purcliase  manganese  and  nitrate  of  soda  in  large  quantities,  I  have  no 
doubt ;  but  I  very  much  doubt  the  statement  that  they  make  it  pay. 

Dr.  Yanderweyde  illustrated  on  the  black-board  the  chemical 
reactions  which  occurred. 

Dr.  Parmelee. — That  by  these  means  you  can  get  rid  of  all  the 
"uncombined  carbon,  I  have  no  doubt,  but  that  you  can  get  of  the 
last  portion  of  carbon,  that  which  is  comhined  with  the  iron,  I  utterly 
deny.     I  have  seen  it  tried  over  and  over  again,  without  success. 

New  Tin  Mines. 

The  great  value  of  the  tin  workings  at  Junk,  Ceylon,  said  to  be 
not  less  than  15.0,000  tons  per  annum,  have  incited  a  Chinese  mer- 
chant to  propose  the  development  of  the  tin  district  at  the  Isthmus 
of  Kra,  in  Siam,  He  is  to  have  the  government  of  the  district,  to 
enable  him  to  carry  out  his  designs.  As  the  river  Kra  is  the  boun- 
dary between  British  Birmali  and  Siam,  it  is  probable  that  the  pro- 
duct of  these  tin  mines  will  be  carried  to  England. 

Dr.  Feuchtwanger. — The  tin  mines  of  Mexico  prove  to  be  very 
rich. 

Pkepakatiox  of  J^itkogbn. 

An  Italian  chemist,  Mr.  Massino  Levy,  has  devised  an  admirable 
method  for  preparing  nitrogen  gas.  It  consists  in  heating  bichromate 
of  ammonia  in  a  retort,  when  the  salt  is  transformed  into  the  green 
sesqui  oxyd  of  chromium;  the  remaining  oxygen,  having  united 
with  hydrogen  of  the  ammonia,  forms  water;  while  the  nitrogen  of 
the  ammonia,  on  being  isolated,  assumes  its  natural  state  as  a  gas. 
A  good  deal  of  random  discussion  followed  the  reading  of  this  note, 
but  no  very  definite  conclusion  was  reached. 
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New  Green  Pigment. 

Among  the  substitutes  proposed  for  the  dangerous  green  containing 
arsenic,  is  that  produced  bj  M.  Moulin,  lie  mixes  100  parts  of  a 
hot  sohition  of  zinc  in  hydrochloric  acid,  with  from  one  to  fifteen 
parts  of  a  hot  solution  of  the  oxyd  of  cobalt  in  hydrochloric  acid, 
the  ])roportion  being  varied  according  to  the  shade  of  color  required. 
A  solution  of  carbonate  of  soda  is  then  added  to  the  mixture,  when 
a  precipitate  of  the  mixed  hjdrated  carbonates  of  zinc  and  cobalt  is 
formed.  The  chlorine  in  the  first  mixture  unites  with  sodium  in  the 
carbonate  solution,  forming  common  salt,  which  is  removed  from  the 
precipitate  by  washing  it  with  a  large  quantity  of  water.  The  pre- 
cipitate is  then  dried  on  chalk  or  gypsmn  plates,  and  subsequently 
heated  to  at  least  1,000  deg.  C,  when  it  assumes  a  yellow  color,  but 
on  cooling  it  becomes  green.  By  using  sulphate  of  alumina  in  place 
of  a  portion  of  the  zinc  in  the  first  mixture,  a  bluish  tinge  may  be 
given  to  the  pigment. 

Cotton  Waste  as  a  Manure. 

A  French  cotton  spinner  has  used  his  cotton  waste,  for  the  last  ten 
years,  for  seed  beds  and  early  crops.  He  mixes  the  waste  with  stable 
manure,  and  thus  claims  to  avoid  the  burning  and  chills  which 
manure  alone  often  causes.  The  waste,  applied  to  an  asparagus  bed 
in  a  layer  about  eight  inches  thick,  was  found  to  protect  it  from  snow, 
and  to  so  hasten  the  growth  of  the  plant  that  tender  and  well  flavored 
aspai-agus  had  been  gathered  in  the  midst  of  winter.  It  was  pretty 
generally  thought  that  cotton  waste  is  too  valuable  to  be  used  as 
manure. 

Omnimeter. 

This  name  is  given  to  a  new  and  ingenious  instrument  designed 
by  M,  Eckold,  It  is  used  in  measuring  distances,  altitudes  and 
angles.  It  consists:  1,  Of  a  graduated  circle  to  read  off  each  ten 
seconds  in  the  measurement  of  horizontal  angles  ;  2,  Of  a  powerful 
telescope,  revolving  in  a  plane  perpendicular  to  the  graduated  circle  ; 
3.  Of  a  microscope  of  high  powers,  connected  with  telescope,  and 
moving  with  it ;  4.  Of  a  highly  ssnsitive  level  lying  upon  a  rule  of 
a  fixed  length,  say  twent}-  centimeters  ;  5.  Of  a  scale  fixed  vertically 
at  the  extremities  of  the  rule,  at  a  distance  coincident  with  the  opti- 
cal axis  of  the  microscope,  which  scale  is  divided  into  half  millime- 
tres, from  one  to  200 ;  6.  Of  a  microscopical  screw  movement  con- 
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nected  with  the  base  of  the  scale,  and  giving  the  two  ten-thou- 
sandths of  a  millimeter,  legible  on  the  graduated  scale  beneath  ;  and 
1.  Of  an  extremely  sensitive  level  capable  of  being  applied  to  the 
telescope,  and  of  determining,  when  required,  its  horizontal  adjust- 
ment. The  leveling  staff  used  with  the  omnimeter  is  not  divided, 
but  is  of  an  invariable  length,  which  is  defined  by  two  white  lines 
on  a  black  ground,  one  at  the  upper  end  and  the  other  at  the  lower 
extremity.  The  omnimeter  is  found  especially  useful  in  difiicult  and 
hilly  ground  where  leveling  in  the  ordinary  way  becomes  a  tedious 
operation,  because  the  sights  are  short  and  are  multipled  in  propor- 
tion to  the  rapidity  of  the  incline.  AYith  the  new  instnmient  the 
levels  may  be  taken  at  much  greater  distances  apart,  even  where 
considerable  angles  are  made  with  the  horizon.  The  omnimeter 
embraces  all  the  advantages  of  the  theodolite  and  level,  and  does 
away  with  the  tedious  chain  measurements ;  furthermore,  its  opera- 
tion requires  no  complicated  calculations. 

Mr.  T.  D.  Stetson. — A  cheap  and  simple  instrument  for  measuring 
distances  is  a  want  that  is  widely  felt.  Some  years  ago  a  Mr.  Cran- 
dall,  of  western  ]^ew  York,  invented  an  instrument  for  measuring 
distances,  which  did  the  work  very  well.  The  principle  consisted  in 
taking  a  fixed  base,  very  short,  say  one  foot,  and  attaching  to  each 
end  a  telescope,  which  turned  on  a  pivot,  and  carried  an  index  mov- 
ing near  a  graduated  arc.  By  fixing  the  instrument,  and  then  direct- 
ing the  telescope  to  the  object,  the  angles  at  the  base  of  the  triangle 
thus  formed  are  measured,  and  the  distance  easily  calculated.  But  in 
this  case  it  was  not  necessary  to  calculate  the  distance,  for  instead  of 
having  angles  marked  on  the  scale  the  distances  themselves  were 
marked  off  so  as  to  be  easily  read.  This  instrument  was  tried  and 
found  to  work  well  for  all  moderate  distances.  It  was  even  tried  at 
distances  of  fifteen  miles,  and  found  to  give  tolerably  accurate  results. 
But  it  fell  out  of  use,  and  I  have  not  seen  one  in  a  long  time. 

The  chairman  made  a  diagram  on  the  board,  and  explained  the 
principle  upon  which  the  instrument  described  by  Mr.  Stetson  must 
have  worked. 

A  gentleman  present  remarked  that  lie  had  no  faith  in  such  instru- 
ments applied  to  the  measurement  of  such  great  distances.  The  base 
is  so  short  that  the  slightest  change  produced  by  heat  or  moisture 
will  vitiate  the  result  to  such  an  extent  as  to  render  them  worthless. 

Mr.  T.  D.  Stetson. — That  brings  to  my  mind  the  fact  that  there  is 
a  great  want  in'  this  direction.     Xow,  it  has   been  said   that  in   this 
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country^  of  ingenious  inventors  a  want  properly  announced  is  lialf 
supplied.  I  wish  some  of  our  inventors  would  get  up  a  material 
wliicli  would  be  unchanged  by  heat  or  cold,  moisture  or  dryness. 
Wood  comes  nearest  to  this  of  anything  we  know.  All  other  bodies 
are  easily  changed  in  size  by  the  action  of  heat.  I  remember  the 
time  when  Whitworth,  who  was  known  at  that  time  more  as  a 
manufacturer  of  fine  tools  than  an  inventor  of  rifles,  had  one  of  his 
micrometers  in  this  city.  One  part  of  the  instrument  consisted  of  a 
small  piece  of  steel  which  passed  between  two  surfaces  and  indicated 
the  distance  between  them.  When  this  piece  of  steel  was  cool  it 
would  drop  in  very  freely,  but  the  merest  touch  with  the  fingers 
would  expand  it  so  that  it  would  stick  and  no  longer  fall  down. 

Dr.  D.  D.  Parmelee  made  a  diagram  of  the  well-known  walking 
figures,  which  are  propelled  by  means  of  alternate  expansion  and 
contraction.  He  then  called  Mr.  Stetson's  attention  to  it  as  an 
evidence  that  wood  is  not  so  unchangeable  after  all. 

Mr.  J,  K.  Fisher. — This  subject  is  of  great  importance  in  regard  to 
the  scale  used  by  draughtsmen.  If  the  scale  expands  and  contracts 
we  never  can  make  two  measurements  alike.  Wood  scales  are  tolera- 
bly constant,  but  ivory  scales,  though  much  finer,  are  nearly  worthless. 

Dr.  J.  W.  Richards. — It  occurs  to  me  that  as  wood  is  changeable 
chiefly  on  account  of  its  hygroscopic  properties,  the  best  way  to  get  a 
perfectly  uncliangeable  substance  would  be  to  use  charcoal.  Scales 
made  of  charcoal  could  not  alter. 

Mr.  J.  Phin. — Why  go  to  the  trouble  of  getting  up  a  special  mate- 
rial for  scales,  when  a  scale,  no  matter  how  accurately  it  may  be 
made,  nor  of  what  unchangeable  material  it  may  be  constructed,  can 
be  used  only  to  take  measurements  from  the  very  changeable  sub- 
stance on  which  the  drawing  is  made,  viz.,i3aper?  Would  not  a  bet- 
ter way  be  to  lay  the  scale  down  on  the  drawing  itself?  Then  what- 
ever change  occurred  in  the  drawing  would  occur  in  the  scale  too, 
and  thus  their  relative  proportions  would  remain  the  same. 

Mr.  J.  K.  Fisher. — We  have  all  seen  these  scales.  They  are  used 
by  draughtsmen  simply  because  they  are  cheap.  A  paper  scale  costs 
a  few  cents,  while  a  proper  scale  is  quite  ex])ensive. 

Mr.  J.  Phin. — I  had  no  intention  of  alluding  to  the  chart  scale 
mentioned  by  Mr.  Fisher.  I  referred  to  accurately  constructed  scales 
laid  down  by  the  draughtsman  himself  on  the  very  paper  on  which 
the  drawing  is  made,  so  that  whatever  changes  occur  in  the  one  may 
occur  in  the  other  also. 
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Br.  Yanderweyde. — We  all  know  that  paper  is  very  hygrosopic 
The  doctor  here  made  a  diagram  on  the  hlack-board,  and  observed 
that  paper  arranged  in  this  way  formed  a  very  good  hygrometer. 

Dr.  Parmelee. — We  have  all  seen  collars  coated  with  a  paste  made 
of  baryta,  bleached  shellac  and  some  other  substances.  Such  collars 
resist  moisture  perfectly.  Why  should  they  not  resist  hygroscopic 
influences  ? 

Mr.  T.  D.  Stetson  suggested  that  charcoal  might  be  coated  with 
India  rubber. 

Dr.  Parmelee. — Unfortunately  India  rubber  is  one  of  the  most 
hygroscopic  substances  we  hare.  Of  water,  it  absorbs  nearly  fifteen 
per  cent  of  its  own  weight. 

Dr.  Vanderweyde. — I  would  like  to  call  attention  to  the  method 
devised  by  Prof.  Plattner  for  procuring  blocks  of  charcoal  of  any  size. 
He  takes  fine  charcoal  powder,  mixes  it  with  flour  paste  and  bakes 
it.  It  is  then  charred,  and  is  ready  for  use.  But  charcoal  itself  i8 
probably  very  liable  to  change  its  volume.  We  know  that  it  absorbs 
gases  very  powerfully,  and  it  is  probable  that  it  expands  in  doing  so. 

Dr.  Parmelee. — After  all,  perhaps  we  had  better  leave  this  subject 
in  the  hands  of  the  draughtsmen.  Their  plan  of  using  paper  is 
probably  the  best. 

llr.  Fisher.— Paper  scales  are  only  used  on  account  of  their  cheap- 
ness. 

Mr.  Phin. —Allow  me  again  to  state  that  I  do  not  refer  to  scales 
purchased  in  the  form  of  small  slips  of  paper.  The  scale  must  be 
laid  down  on  the  very  paper  on  which  the  drawing  is  made.  It  will 
then  expand  and  contract  with  it. 

Dr.  Yanderweyde. — It  is  obvious  that  as  diiferent  kinds  of  paper 
expand  and  contract  at  different  rates,  the  only  way  to  insure  accu- 
racy is  to  use  the  same  paper  for  both  the  scale  and  the  drawing. 

Galvanic  Batteries. 
Prof.  G.  W.  Hough  in  his  recent  report  as  director  of  the  Dudley 
Observatory,  at  Albany,  N.  Y.,  gives  the  conclusions  arrived  at  after 
a  series  of  experiments  with  galvanic  batteries  as  follows  :  1.  In  the 
sulphate  of  copper  batteries  (Daniell's  form),  the  principal  cause  of 
the  decline  in  the  electric  current  is  due  to  the  formation  of  the  sul- 
phate of  zinc.  2.  The  quantity  of  electricity  flowing  in  the  external 
circuit,  depends  on  the  specific  gravity  of  the  sulphate  of  zinc  solu- 
tion.    3.  When  the  sulphate  of  zinc  solution  approaches  saturation, 
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polarization  takes  place  in  the  battery  itself,  and,  although  electric 
motive  force  remains  the  same,,  the  internal  resistance  may  be 
increased  more  than  a  hundred  times.  4.  The  sulphate  of  zinc  solu- 
tion (or  any  fluid  about  the  zinc),  is  useful  only  as  a  conductor  of 
electricity.  5.  The  copper,  or  negative  metals  is  Useful  only  as  a  con- 
ductor ;  since  it  can  be  replaced  by  any  negative  metal,  even  by  zinc 
itself.  6.  The  internal  resistance  of  the  battery  has  been  separated 
into  two  parts,  viz.  :  That  due  to  the  porous  cell  and  that  due  to  the 
liquids  employed.  The  specific  resistance  of  the  liquids  was  found 
to  be  thirteen ;  that  for  a  small  clay  cell  seventeen,  and  for  *a  leather 
cell  seven  ;  since  the  resistance  of  the  leather  cell  is  less  than  one- 
half  that  of  a  clay  cell,  we  have  used  it  in  the  construction  of  batte- 
ries, as  the  quantity  of  electricity  is  nearly  doubled,  without  any 
increase  of  the  surface.  For  the  negative  metal,  in  place  of  the  cop- 
per heretofore  employed,  we  have  used  sheet  lead.  The  investigations 
have  enabled  us  to  compute  with  great  precision  the  length  of  time 
a  battery  will  generate  its  normal  quantity  of  electricity,  provided 
the  amount  of  electricity  flowing  in  the  external  circuit  is  known, 
and  the  capacity  of  the  vessel  holding  the  sulphate  of  zinc  solution 
is  determined.  The  specific  gravity  of  the  sulphate  of  zinc  solution 
should  not  be  less  than  fifteen  deg.  nor  more  than  thirty  deg.  Baume. 

Dr.  L.  Eradlcy  had  experimented  with  solutions  of  sulphate  of 
zinc  of  various  degrees  of  density  and  had  not  found  much  difference. 
There  was  no  difference  between  a  solution  showing  a  density  of  forty 
deg.  Baume,  and  one  showing  fifteen  deg.  Baume. 

Mr.  J.  Phin. — Sheet  lead  has  long  been  used  for  the  negative 
metal  in  sulphate  of  copper  batteries;  In  the  first  work  ever  pub- 
lished on  the  electrotype,  Mr.  Spencer  described  a  battery  of  great 
power,  in  which  the  negative  metal  consisted  of  thin  tea  lead,  crimped 
or  corrugated,  so  that  a  great  surface  might  be  compressed  into  a 
small  space.  The  power  of  the  sulphate  of  copper  battery  depends 
largely  on  the  amount  of  surface  presented  by  the  electro  'negative 
element,  and  Mr.  Spencer  obtained  this  increased  surface  in  a  very 
simple  and  cheap  manner.  In  regard  to  the  cells,  clay  cells  vary 
very  much  in  the  facility  with  which  they  conduct  the  electric  cur- 
rent. I  have  tested  them  with  a  galvanometer,  and  have  found  that 
some  .conduct  more  than  twice  as  readily  as  others.  Leather  cells 
have  been  tried,  but  are  inferior  to  good  clay  cells.  Cells  made  of 
paper  offer  the  least  resistance  of  any,  but  they  do  not  last  long,  and 
they  allow  the  sulphate  of  copper  to  pass  through  and  attack  the  zinc. 
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Dr.  P.  H.  Yanderweyde. — I  can  corroborate  what  tlie  gentleman  has 
said  in  regard  to  the  conducting  power  of  clay  cells.  In  some  expe- 
riments which  I  made  with  Mr.  Chester,  we  found  that  clay  cells 
might  conduct  electricity  too  freely  and  we  found  an  advantage  from 
drawing  a  line  of  varnish  spirally  around  the  cell,  thus  diminishing 

its  conducting  power. 

Adjourned. 


April  1,  1869. 

Professor  8.  D.  Tillman  in  the  chair ;  Mr.  C,  E.  Ehkry,  Secretary. 

Dr.  L.  Feuchtwanger  exhibited  several  specimens  of  sand  and 
sandstones,  such  as  silica,  elastic  sandstone,  Devonian  sandstone,  rock 
crystal  or  Brazillian  pebble,  quartz  from  the  Pyrenees  and  the  Alps, 
agates,  Arkansas  stone  or  hornstone,  onyxes,  sea  and  river  sand ;  also 
sticks  of  glass  in  which  several  colors  were  combined,  a  plate  of  look- 
ing glass  silvered  with  the  nitrate  of  silver,  white  glass  made  of 
cryolite  and  felspar,  sometimes  called  porcelaine,  corundrum,  which 
is  next  to  the  diamond  in  hardness,  and  used  much  in  rock  drilling. 
The  doctor  then  read  the  following  paper  : 

Sand,  Geologically,  Chemically  axd  Technically  Considered. 
Dr.  Lewis  Feuchtwanger.— Sand  is  the  term  generally  applied  to 
all  powdered  stone,  but  pure  sand  consists  of  particles  of  quartz,  silex 
or  silica,  which  is  composed  of  silicon  and  oxygen ;  and  its  chemical 
symbol,  under  the  new  atomic  weight  given  to  silicon,  is  Si.  Oj. 
These  particles,  which  are  more  or  less  rounded,  are  of  a  white,  gray 
or  grayish  red  color,  and  are  unquestionably  derived  originally  from 
a  compact  rock,  called  the  sandstone  formation.  Sand  may,  however, 
be  granitic,  containing  particles  of  felspar.  This  is  the  case  when  it 
has  not  been  exposed  to  atmospheric  agents  long  enough  to  decom- 
pose it.  Sand  consisting  of  angular  grains  is  mostly  employed  for 
mortar  or  building  purposes.  The  rock  called  sandstone  is  made  up 
of  agglutinated  sand  or  pebbles  and  fragments  of  the  same.  It  may 
be  a  siliceous,  granitic,  porphyritic,  basaltic  or  calcareous  sandstone, 
according  to  the  material  which  occurs  with  it  in  nature ;  and  it  may 
be  a  compact,  friable,  ferruginous  or  concretionary  sandstone,  accord- 
ing to  its  structure.  Again,  if  the  sandstone  glistens  with  scales  of 
mica,  it  is  called  a  micaceous  sandstone  ;  if  much  clay  is  mixed  with 
the  sand,  it  is  called  an  argillaceous  sandstone ;  and  if  this  contains 
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lime,  it  is  called  marly  sandstone.  If  the  quartz  or  sand  pebbles  are 
rounded,  and  are  held  toj^ether  in  a  conglomerate,  the  result  is  called 
a  pudding-stone;  and  if  they  are  angular,  a  breccia. 

Tiie  flexible  sandstone,  or  itacoluniite,  is  a  schistose  quartz  rock. 

Buhrstone  is  a  cellular  silicious  rock. 

The  millstone,  or  gritrock,  is  composed  of  siliceous  pebbles. 

Siliceous  schist  is  a  flinty  quartz  rock. 

Jasper  rock  is  likewise  a  flinty  siliceous  rock. 

Obsidian  volcanic  glass,  or  pumicestone,  pitchstone,  pearlstone,  are 
all  siliceous  or  sandy  rocks,  having  a  volcanic  origin. 

Sand,  if  transparent,  bears  the  name  of  quartz,  the  constituent  of 
a  great  many  rocks,  of  both  the  primitive  and  newer  formations. 
Quartz  crystallizes  in  six  sided  prisms,  with  no  apparent  cleavage,  of 
all  degrees  of  transparency  and  opacity,  and  of  all  colors,  from 
M-hite  and  yellow  green  to  black,  with  intermediate  amethystine,  rose 
and  smoky  tints.  Pure  pellucid  quartz  is  called  rock  crystal,  or  pure 
silica. 

Quartz  is  infusible  before  the  blow-pipe,  but  when  heated  with 
soda,  fuses  easily  to  a  glass.  If  quartz  has  colored  bands,  it  is  called 
ao-ate,  and  without  bands  or  clouds,  it  is  chalcedony.  When  mas- 
sive, of  dark  and  dull  color,  with  translucent  edges,  it  is  called  flint ; 
if  Math  a  splintery  fracture,  it  is  hornstone,  like  the  Arkansas  wdiet- 
stone.  When  it  is  still  more  opaque,  or  black,  it  is  the  Lydian  stone 
or  basanite ;  of  a  dull  red,  yellow  or  brown  color,  and  opaque,  it  is 
jasper ;  when  in  aggregated  grains,  it  is  called  quartzite,  and  when 
in  loose,  incoherent  grains,  it  is  the  ordinary  sand,  which  is  frequently 
transparent.  Sandstone  belongs  to  all  ages,  from  the  lower  silurian 
to  the  most  recent  period,  but  the  azoic  rocks,  which  are  nearly  all 
crystalline,  contain  some  sandstone;  and  the  metamorphic,  which 
are  the  most  ancient  rocks,  and  comprise  granite,  gneiss  and  syenite, 
consist  largely  of  quartz.  Certain  dark  red  sandstone  are  known  as 
the  freestone  of  Kew  Jersey  and  Connecticut,  and  the  general  term, 
new  red  sandstone  is  applied  to  this  formation,  which  is  more  recent 
than  coal,  while  the  old  red  sandstone  lies  below  the  coal,  and  above 
the  "Teat  laurentian  formation.  Freestone  is  an  excellent  building 
material ;  in  Xew  York  it  is  used  more  than  any  other  stone.  Trinity 
church,  in  Broadway,  and  many  other  public  and  private  buildings, 
serve  as  examples ;  also  the  greater  part  of  the  flagstones  wliicli  are 
brought  to  this  city  from  Connecticut. 

The  green  sand  of  Xew  Jersey,  which  has  for  the  last  thirty  years 
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enhanced  the  agricultural  prosperity  of  the  lands  of  that  State,  and 
which  belongs  to  the  cretaceous  formation,  is  a  sandstone  containing 
iron  and  potash. 

As  already  stated,  sand  and  quartz  are  pure  silica  ;  still  there  is  no 
mineral  that  assumes  so  many  forms  and  colors  as  quartz,  though 
non©  is  more  easily  distinguished.  Its  characteristic  features 
are : 

1.  Its  hardness,  which  is  from  6.5  to  7,  enabling  it  to  scratch  glass 
with  facility. 

2.  Its  infusibllity ;  when  heated  alone  before  the  blow-pipe  it  does 
not  melt. 

3.  Its  insolubility,  as  it  is  not,  like  limestone,  attacked  by  the 
strong  mineral  acids. 

4.  Its  want  of  cleavage,  which  has  been  mentioned  above.  This 
is  one  of  the  first  characteristics  of  quartz. 

5.  Its  crystalline  character,  occurring  mostly  in  six-sided  prisms, 
more  or  less  modified  and  terminated. 

6.  Its  low  specific  gravity  of  2.5  to  2.7,  is  an  unfailing  distinctive 
character  of  quartz. 

Rock  crystal  is  a  pure  pellucid  quartz,  and  was  known  by  the 
ancients  under  the  name  of  c;'2/5^aZ/o5,  meaning  ice.  It  is  used  for 
optical  instruments,  spectacle  glasses,  and  cut  with  facets,  for  jewelry. 
The  crystals  are  often  called  real  California  diamonds.  In  ancient 
times  it  was  cut  into  cups  and  vases,  and  it  is  said  that  on  hearing- of 
his  final  overthrow,  I^ero  dashed  into  pieces  a  cup  which  was  worth 
$3,000.  To  this  class  of  quartz  belongs  the  finest  ornaments  which 
adorn  the  palaces  of  ancient  arid  modern  times  ;  and  some  forms,  such 
as  amethyst,  rose  quartz,  false  tojxis,  smohy  quartz,  known  as  Scotch 
pebbles,  or  cairngorm,  the  favorite  ornaments  of  the  sportsmen  of  the 
Highlands,  are  used  as  jewels. 

Milky  quartz,  or  greasy  quartz. 

Prase  is  of  leek  green  color. 

Avanturine,  more  commonly  known  as  gold-stone,  is  'a  quartz 
spangled  throughout  with  scales  of  golden  yellow  mica,  although  the 
artificial  imitation  looks  more  beautiful  than  natural  stone. 

CJialcedony  is  a  translucent  variety  of  quartz,  which  often  lines 
the  cavities  of  other  rocks,  and  in  the  form  of  stalactites,  which  are 
then  called  icicles  of  chalcedony,  and  forming  grottos  several  feet  in 
diameter.  We  find  such  in  the  Faroe  Islands,  in  Florida,  and  in 
many  volcanic  rocks,  probably  o-wing  to  silicio«s  waters  filtering  at 

[Inst^]  QQ 
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some  period  througli  the  rock,  and  deposited  by  tlieir  concentration. 
Clirysoprase  is  but  an  apple  green  chalcedony. 

The  carnellan  is  a  bright  red  chalcedony,  of  a  clear,  rich,  flesh- 
colored  tint ;  it  is  a  great  favorite  of  the  Japanese. 

The  sard  is  a  deep  brownish  red  chalcedony. 

Agate  is  a  variegated  chalcedony,  and  its  colors  are  distributed  in 
clouds,  spots  or  consecutive  lines,  which  may  be  straight,  circular  or 
zigzacr  forms.  When  the  outlines  are  anjrular,  resembling;  a  fortifi- 
cation,  it  is  called  a  fortification  agate ;  if  dendritic  or  moss-like 
delineations,  arising  from  disseminated  oxyd  of  iron,  it  is  called 
mocha  stone  or  moss  agate.  The  color  of  agate  is  much  darkened 
b}''  boiling  the  stone  in  oil,  and  then  dropping  it  into  sulphuric 
acid ;  a  little  oil  is  absorbed  by  some  of  the  layers  and  the  acid 
blackens  or  chars  it. 

The  onyx  is  an  agate,  where  the  colors  are  arranged  in  flat  hori- 
zontal layers,  formed  usually  of  light  clear  brown  and  an  opaque 
white.  When  this  stone  is  a  sard  and  white  chalcedony  in  alternate 
layers,  it  is  called  sardonyx. 

The  antique  cameos  and  sculptured  small  oraaments  from  onyx 
are  well  known,  such  as  the  Mantuan  vase,  at  Brunswick,  ^even 
inches  high  and  two  and  one-half  inches  broad,  representing  a  cream 
pot,  and  cut  from  a  single  stone ;  having  white  and  yellow  groups  of 
raised  figures,  representing  Ceres  and  Triptolemus  in  search  of 
Proserpine, 

The  cat's  eye  is  a  greenish  gray  translucent  chalcedony,  having  an 
opalescence  or  reflection,  like  the  eye  of  a  cat,  when  cut  with  a 
spheroidal  surface,  probably  owing  to  filaments  of  asbestos. 

The  jasper  is  a  dull  red  silicious  rock,  containing  some  clay,  and 
yellow  or  red  oxyd  of  iron,  and  has  all  the  varieties  of  riband,  Egyp- 
tian resin  and  porcelain,  all  assuming  a  high  lustre  and  polish. 

Bloodstone  or  heliotrope,  is  of  a  deep  green  color,  slightly  translu- 
cent, and  containing  red  spots,  resembling  red  drops  of  blood  ;  many 
superstitious  peoj^le  have  attached  much  importance  to  these  red 
spots,  and  a  bust  of  Christ  in  the  Paris  nmseum  represents  quite 
natural  blood  drops. 

The  lydian,  or  touchstone,  is  a  velvet  black,  silicious  stone,  or 
flinty  jasper,  which  is  used  on  account  of  its  hardness  and  black 
color  for  trying  the  purity  of  the  precious  metals.  This  is  done  by 
comparing  the  color  of  the  tracing  left  on  it  with  that  of  an  alloy  of 
known  character. 
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Petrified  wood,  called  also  silicified  wood,  containing  the  texture  of 
the  original  wood,  which  when  sawn  across  and  polished  is  remark- 
ably beautiful. 

Quartz  crystals  are  often  found  inclosed  with  other  minerals,  such 
as  rutile,  asbestos,  actinolite  and  topaz,  oxyd  of  iron,  tourmaline, 
chlorite-  and  anthracite  coal ;  those  containing  the  rutile  look  as  if 
needles  or  fine  hairs  passed  through  them  in  every  direction,  and  when 
cut  for  jewelry,  pass  by  the  name  of  love's  arrows,  ox  fleches  W amour. 

The  opal^  one  of  the  most  fashionable  jewels,  is  silica,  with  some 
water  ;  it  exhibits  internal  reflections  of  rainbow  colors,  and  forms  a 
gem  of  rare  beauty ;  it  is  usually  cut  with  a  convex  surface.  Among 
the  varieties  of  opal  are  fire-opal  or  girasol,  it  has  yellow,  bright 
hyacinth,  or  fire-red  reflections.  The  common  or  semi-opal,  has  a 
milky  opalescence,  but  does  not  reflect  a  play  of  colors. 

Hydrophane,  cacholong,  hyalite,  raenilite,  wood  opal,  jasper, 
silicious  sinter,  pearl  sinter  and  fabasheer,  all  belong  to  the  same 
class  of  silicious  minerals,  and  are  of  greater  interest  to  the  miner- 
alogist than  to  the  general  reader. 

Among  all  the  discoveries  relating  to  the  arts,  none  exceed  in 
importance  and  usefulness  to  mankind,  the  art  of  glass  making.  Glass 
is  a  chemical  combination  of  sand  and  alkali  or  alkaline  earth,  heated 
to  fusion,  and  presenting  after  fusion  a  transparent  and  hard  body. 
The  benefits  conferred  by  it  upon  all  classes  of  human  society  have 
been  immense ;  the  spectacle,  the  microscope,  the  telescope,  and  spec- 
troscope, have  showered  incalculable  blessings  upon  the  world,  and 
there  are  probably  still  greater  discoveries  in  store  for  us.  The  his- 
tory of  the  manufacture  of  glass  may  be  traced  from  the  present  time 
through  that  of  the  Romans  and  Phcenicians,  to  the  Eg}^)tians,  some 
of  whose  productions  remain  to  this  age.  The  art  flourished  in  Tyre, 
in  Alexandria,  and  lastly  in  Rome;  and  after  being  depressed  for 
some  ages,  again  revived  under  the  Venetians,  who  transmitted  the 
improved  art  to  the  rest  of  the  nations  of  Europe.  Pliny  relates  that 
glass  was  first  discovered  by  accident  in  Syria,  at  the  mouth  of  the 
river  Belus,  by  certain  merchants  driven  thither  by  the  fortune  of  the 
■sea  and  obliged  to  remain  there  and  dress  their  victuals  by  making  a 
fire  in  the  ground.  There  being  great  abundance  of  the  herb  kali  in 
that  vicinity,  the  ashes  of  the  plant,  mixed  and  incorporated  with  the 
sand,  formed  glass. 

Boerham  says,  that  the  art  of  glass  making  is  of  ancient  origin, 
being  first  cultivated  in  Egypt,  while  glass  was  rendered  malleable  in 
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tlie  age  of  Tiberius,  and  is  now  manufactured  in  the  greatest  perfect 
tion.  It  is  one  of  the  most  useful  arts  to  mankind ;  for  by  it,  in 
conjunction  with  tlie  grinder's  help,  we  obviate  the  natural  infirmities 
of  tlie  eye.  Without  it,  old  people,  and  those  whose  optic  nerves  are 
affected,  would  be  debarred  the  knowledge  of  reading  letters  or  books, 
and  would  be  unable  to  sit  within  doors,  or  in  a  coach  or  ship  and 
see  all  things  clearly  around  them,  yet  without  being  exposed  either 
to  the  scourging  heat  or  freezing  cold,  or  being  annoyed  with  the  east 
wind,  or  the  ingress  of  extraneous  filth.  Pure  glass  will  scarcely 
Teceive  any  stain,  and  is  easily  cleansed  again.  Although  the  essential 
constituents  of  glass  are  silex  and  alkali,  it  generally  contains  other 
substances,  such  as  metallic  oxydes,  which  are  designed  to  modify  its 
external  character  of  hardness,  fusibility,  brilliancy,  color  and  trans- 
parency. Many  kinds  of  glass  contain  either  potash  or  soda ;  the 
first  is  not  much  employed  by  the  manufacturers  of  common  glass. 
Some  kinds  contain  lime  and  oxyd  of  lead  and  alumina  and  oxyd  of 
iron  ;  the  two  latter  are  however  mere  accidental  impurities.  The 
following  constitute  the  principal  materials  of  glass : 

1.  Silex,  or  sand,  which  is,  as  already  stated,  very  abundant  on  the 
globe ;  the  sand  mostly  employed  is  the  white  sand,  either  obtained 
from  the  disintegrated  sandstone  rocks,  which  are  numerous  in  the 
tJnited  States,  as  in  Missouri,  near  St.  Genevieve,  and  Berkshire 
county,  Mass. ;  or  from  the  river  sand  which  is  found  in  large  beds  of 
wliite  sand  at  Maurice  river,  in  New  Jersey  and  Florida.  Drift 
sand  is  brought  by  the  winds  from  the  sea  coasts  or  deserts,  but  mostly 
from  the  lower  sands  of  sea  shores,  as  we  find  them  for  100  miles  on 
the  Long  Island  shore ;  this  sand  when  washed  forms  a  good  sand 
for  glass. 

The  infusorial  deposits  of  the  silicious  shells,  called  the  diatoms, 
which  form  immense  deposits  both  inland  and  on  the  coasts,  yield  a 
good  material  for  the  manufacture  of  glass. 

,2.  Alkali.  If  potash  is  used,  the  purified  pearlash  is  employed, 
particularly  for  plate  glass  and  the  fewer  kinds  of  crown  glass,  as  also 
soda  ash,  which  is  the  carbonate  of  soda,  is  also  used  for  the  better 
qualities  of  glass ;  while  sulphate  of  potash,  glauber  salt,  salt-cake,  or 
common  salt  are  employed  for  common  glass. 

3.  Lime,  either  as  air-slaked,  quick-lime,  or  as  carbonate  of  lime, 
such  as  marble  or  chalk,  is  used  for  the  manufacture  of  green  glass. 

4.  Oxyd  of  lead,' or  litharge,  or  red  lead,  are  usefully  employed  in 
the  manufacture. 


Procebdings  of  the  P oLYTECHyic  Association.     1045 

5.  Certain  materials  are  used  for  improving  or  purifying  the  glass, 
such  as  the  binoxyd  of  manganese,  nitre,  and  arseneous  acid,  white 
arsenic.  Oxyd  of  lead,  in  the  form  of  minium,  is  principally  used  in 
flint  glass,  as  it  increases  its  brilliancy,  the  purity  of  its  color  and  the 
power  of  its  refraction.  The  binoxyd  of  manganese,  was  formerly 
known  as  glass-maker's  soap  ;  its  effect  is  ascribed  to  the  facility  with 
which  it  gives  up  its  oxygen,  which  combines  with  the  coloring 
principles  and  destroys  them.  In  other  words,  it  converts  the  pro- 
toxyd  of  iron,  which  would  give  the  glass  a  dark  green  color,  into  a 
sesquioxyd,  which  is  of  higher  oxydation  and  which  leaves  the  glass 
cleaner. 

Borax  and  boracic  acid,  as  also  the  borate  of  lime,  called  Hayesine, 
from  Peru,  are  like  the  Chili  saltpeter,  very  useful  and  powerful 
agents  for  accelerating  the  fluxing  of  the  silex. 

The  silex  mostly  used  in  England  is  sea  sand,  and  not  river  sand, 
as  is  extensively  used  in  the  United  States ;  it  consists  chiefly  of 
quartz,  and  the  finest  qualities  are  obtained  from  Alum  Bay,  in  the 
Isle  of  Wight,  and  from  near  Lyon,  on  the  coast  of  JSTorfolk  ;  the 
black  flint,  when  raised- to  a  red  heat,  and  plunged  in  cold  water,  is 
frequently  used,  and  probably  gave  the  name  to  a  species  of  glass, 
flint  glass  or  crystal  glass. 

The  color  is  imparted  to  glass  by  the  application  of  the  metallic 
oxyds,  and  when  the  coloring  is  put  into  the  pot  so  as  to  pervade 
the  mass,  it  is  termed  pot  metal,  in  distinction  of  such  colors  as  are 
in  the  form  of  enamel  or  coating  on  the  outside  of  the  various  uten- 
sils, such  as  sticks,  plates  and  ornaments. 

The  oxyd  of  eohalt  produces  a  blue  color. 

Peroxyd  of  manganese  produces  a  violet  color. 

Oxyd  of  antimony  produces  a  yellow  color, 

Oxyd  of  uranium,  a  canary  or  opaline  greenish  color, 

Cassius  purple,  or  oxyd  of  gold,  produces  a  pink,  or  pink  red 
color,  also  called  the  ruby  color. 

Oxyd  of  chromium  produces  green. 

Copper  protoxyd,  produces  a  dark  red  or  ruby  color,  while  the 

Copper  oxyd,  or  black  copjier,  produces  a  green  color. 

Silver  produces  a  pure  and  beautiful  yellow,  but  it  can  only  be 
produced  in  the  fire  of  a  mutfle,  and  that  by  staining  the  surface. 

The  manufacture  of  glass  is  divided  into  several  classes : 

A.  Window  glass,  which  includes, 
1.  Crown  glass. 
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2.  Sheet  glass. 

3.  Brown  plate,  silvered  or  unsilvered. 

4.  Colored  sheet,  pot  metal  or  flashed. 

B.  Painted  and  other  kinds  of  ornamental  window  glass. 

C.  Cast  plate  glass. 
a.  Rongh  plate. 
h.  Pressed  plate. 
c.  Rolled  plate. 

D.  Bottle  glass. 

1.  Ordinary  bottle  glass. 

2.  Moulded  bottle  glass. 

3.  Medicinal  bottles. 

4.  Tubing. 

E.  Glass  for  chemical  and  philosophical  purposes,  retorts,  reser- 
voirs, large  water  pipes,  etc.,  etc. 

F.  FHnt,  or  crystal  glass,  with  or  without  lead ;  white,  colored, 
ornamented,  for  table  ware,  etc. 

1.  Blown. 

2.  Moulded  and  pressed. 

3.  Cut  and  engraved. 

4.  Reticulated  and  sj)un  with  a  variety  of  colors,  incrusted, 
flashed,  enameled  of  all  colors,  opalescent,  imitation  of  alabaster, 
gilt,  gelatinized,  silvered. 

5.  Glass  mosaic,  miliflori,  and  aventurine  and  Venetian  glass 
weights. 

6.  Beads,  and  imitation  of  pearls,  etc. 

7.  Chandeliers,  candlesticks,  and  lamp  apparatus. 

G.  Optical  glass,  flint  and  crown. 

1.  Rough  disks  of  flint  and  crown,  to  make  lenses  for  telescopes, 
microscopes,  stereoscopes,  spcctroscoi^es,  daguerreotype  and  calotype 
apparatus. 

2.  Flint  and  crown,  blown,  or  cast  in  plates  for  the  optician. 

3.  Fine  glass  for  microscopes. 

4.  Refractive  apparatus,  prismatic  lenses  for  lighthouses. 

The  above  classification  was  made  at  tlie  London  universal  exhi- 
bition of  1851.  Another  classification  is  made  in  the  following  kinds, 
according  to  their  constituent  materials  ; 

1.  The  soluble  glass,  silicate  of  soda  or  potash,  or  both  alkalies 
combined  with  silica. 

2.  Bohemian  glass,  a  silicate  of  potash  and  lime. 
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3.  Crown,  or  spread,  a  silicate  .of  soda  and  lime. 
4-  Plate,  a  silica  of  soda  and  lime  cast  into  plates. 

5.  Bottle,  a  silicate  of  jjotassa,  lime,  alumina  and  oxjd  of  iron. 

6.  Crystal,  silicate  of  potash  and  oxyd  of  lead. 

7.  Flint  contains  more  lead  than  the  last. 

8.  Strass,  or  paste,  contains  still  more  lead  than  flint. 

9.  Enameled  and  colored  glass,  from  all  the  above  except  ]^o.  1 
and  ZSTo.  5, 

An  excess  of  alkali  is  often  used  in  order  to  obtain  a  more  fusible 
glass,  but  such  gh'iss  is  more  readilj'  acted  upon  by  acids;  even  when 
water  is  boiled  in  it,  it  will  readily  convert  red  litmus  to  blue,  on 
account  of  its  alkali:  caustic  alkali  attacks  2:1  ass  bv  dissolving  the 
silica,  and  fluohydric  acid  decomposes  glass  readily. 

As  regards  the  physical  characters  of  glass,  it  may  be  remarked  that 
all  glass  is  fusible,  but  the  temperature  for  different  kinds  is  diiferent ; 
oxyd  of  lead,  or  a  larger  amount  of  alkaline  silicate  imparts  more 
ready  fusibility,  and  a  similar  eifect  is  produced  by  borax.  Bottle 
glass,  containing  oxyd  of  iron  and  aluminum  and. less  alkali,  is  more 
difficult  of  fusion  than  other  kinds.  When  melted  glass  is  cooled  it  is 
perfectly  flexible  and  plastic  before  it  is  cooled  down  to  rigidity ;  the 
softer  kinds,  such  as  flint  or  borax  glass,  when  heated^  begin  to  be 
plastic  below  a  red  heat ;  when  in  the  plastic  state  pieces  will  unite 
together  as  firmly  as  if  they  were  melted  together.  When  glass  is 
much  softened  by  heat,  it  may  be  readily  drawn  out  into  rods  or 
tubes,  or,  if  passed  around  a  revolving  wheel,  into  minute  flexible 
threads,  called  thin  glass  hairs,  and  these  properties  cause  the  glass  to 
be  formed  into  numberless  shapes  demanded  bj'  the  wants  of  civi- 
lized life. 

Glass  conducts  heat  so  imperfectly,  that  the  end  of  a  rod  heated  to 
whiteness  may  be  held  with  safety  by  the  hand,  within  an  inch  or 
two  of  the  heated  end ;  the  bad  conducting  power  of  glass,  combined 
with  tlie  cohesive  force  of  its  particles,  gave  rise  to  the  manufacture 
of  Prince  Rupert's  dross,  which  are  pear-shaped  pieces  of  glass,  with 
a  long  thin  stem,  made  by  dropping  melted  glass  into  water ;  the 
bulb  may  be  struck  without  injury,  but  if  the  smallest  particle  of 
the  stem  be  broken  off,  the  whole  drop  flies  into  powder  with  explo- 
sive noise  and  violence,  owing  to  the  bad  conducting  power  oi  glass, 
combined  with  the  cohesive  force  of  its  particles.  Glass  expands 
when  heated  and  contracts  on  cooling,  which  must  be  done  veiy 
slowly,  in   order  to   allow   the  particles   to  come   unifarmly   close 
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together.  If  suddenly  cooled  by  dropping  melted  glass  into  water, 
the  outside  suddenly  assumes  the  rigid  and  more  contracted  form, 
while  the  interior  is  still  soft  and  expanded  from  the  had  conducting 
power  of  the  glass,  "When  thoroughly,  cooled,  the  interior  must  still 
retain  the  expanded  state,  so  contrary  to  its  cohesive  force  at  common 
temperature,  and  when  the  cohesion  of  the  outer  layer  is  in  the  least 
disturbed,  as  by  a  scratch  or  slight  fracture,  the  whole  of  the  cohesive 
force  exerts  its  power  to  fracture  the  entire  mass,  From  this  fact,  it 
is  necessary  to  cool  more  slowly  than  can  l)e  done  in  the  air  and  the 
process  of  annealing  is  indispensable.  This  consists  in  placing  a 
glass  vessel,  as  soon  as  made,  and  while  still  hot,  in  one  end  of  a  long 
annealing  oven,  with  a  fire  at  this  end  and  gradually  pushing  to  the 
further  or  cold  end  of  the  oven  ;•  the  particles  of  the  interior  and 
exterior  have  then  time  to  arrange  themselves  uniformly  according 
to  their  cohesive  force  at  each  point  of  temperature,  until  they  become 
perfectly  rigid. 

Glass  is  very  elastic,  as  is  easily  shown  by  any  strip  of  window  glass, 
but  more  strikingly  by  hollow  balls  suspended  by  strings.  On  playing 
with  your  fingers  on  the  windows,  the  harmonious  sounds .  indicate 
their  elasticity.  A  glass  harmonicon  consists  of  small  strips  of  win- 
dow glass  of  different  sizes,  suspended  on  parallel  strings.  They 
may  be  graduated  to  any  scale  ;  goblets  of  various  sizes  are  also  some- 
times employed  in  a  similar  manner,  and  are  made  to  vibrate  bypass- 
ing the  moistened  finger  around  their  upper  edges. 

As  has  been  stated,  one  of  the  various  kinds  of  glass  is  the  soluble 
glass,  or  silicate  of  soda  or  potassa,  or  both  combined,  and  on  account 
of  an  excess  of  alkali,  has  become  a  soluble  salt.  It  is  termed  also 
water  iglassj  and; has  the  formula,  2  KO,  or  Na  03,  Si  O^,  according 
to  the  old  notation.  The  uses  of  silicate  of  soda  are  so  well  known 
for  the  application  to  wood  and  textile  fabrics,  as  a  paint  and  sub- 
stitute of  dunging  salt  in  calico  printing,  that  it  is  unnecessary  to 
devote  any  space  on  this  occasion. 

The  BoJiemian  glass  is  manufactured  largely  in  Bohemia,  from 
100  parts  of  silica,  purified  pearlash,  sixty  parts,  and  carbonate  of 
lijne,  sixteen  parts.  These  three  substances  are  fritted  in  a  reverbe- 
ratory  oven  called  calcar,  and  while  still  red  hot,  thrown  into  the 
glass  pots,  already  in  a  glowing  heat,  and  there  melted,  and  when 
perfectly  liquid,  scooped  out  or  taken  out  with  an  iron  rod.  The 
objects  of  fritting  are  to  expel  moisture  and  carbonic  acid,. and  pro- 
duce a  caking  of  the  materials,  which  facilitates  the  fusion.    This 
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glass  is  employed  for  making  panes,  tumblers  and  other  articles, 
which  are  characterized  by  their  beauty  when  compared  with  flint 
and  crystal  glass.  They  also  possess  greater  infusibility  and  resist- 
ance to  chemical  agents;  for  this  reason  it  has  become  celebrated  and 
indispensable  in  the  laboratories. 

The  vial  and  spread  glass  has  a  similar  composition  to  the  last 
described,  and  contains  silica,  soda,  lime  and  sometimes  potash  in 
similar  proportions,  as  before ;  but  a  smaller  amount  of  soda  is  requi- 
site than  of  potash,  because  soda  has  a  lower  equivalent.  For  spread 
or  common  window  glass,  a  considerable  quantity  of  soda  is  used  in 
order  to  flux  the  materials  rapidly,  and  the  addition  of  salt  is  believed 
to  clear  the  glass. 

For  making  window  panes,  a  lump  of  melted  glass  is  taken  out  of 
the  pot,  blown  and  elongated  into  a  pear,  then  blown  and  rolled  into 
a  cylinder,  which  is  slit  longitudinally  on  one  side  for  its  whole 
length ;  it  is  then  placed  on  the  smooth  hearth  of  the  flattening  kiln, 
with  the  slit  side  uppermost,  and  when  softened  by  heat,  is  opened, 
until  it  spreads  out  ujjon  the  liearth,  a  flattened  sheet. 

Crown  glass  is  composed  of  materials  similar  to  those  of  the  pre- 
ceding kind,  but  they  are  generally  poorer ;  to  100  pai'ts  silica,  sixty 
parts  soda  ash,  eight  parts  potash,  ten  parts  lime,  four  parts  saltpeter 
or  nitrate  of  soda,  one-eighth  part  of  white  arsenic  is  thrown  in  the 
melting  pot.  The  mixed  materials  are  placed  in  a  furnace,  which  is 
of  rectangular  construction,  containing  from  four  to  six  clay  pots,  of 
the  capacity  of  half  a  ton  of  glass,  and  is  now  quickly  heated  up  to 
the  melting  point.  When  the  first  charge  is  melted  down,  the  next 
is  thrown  in,  and  so  on  until  the  pot  is  sufficiently  filled.  The  tem- 
perature is  then  lowered  for  a  few  hours,  during  which  some  of  the 
foreign  matters  subside,  and  the  glass  all  rises  to  the  top,  when,  after 
raising  the  fire  a  little,  it  is  skimmed.  It  is  called  crown  glass  on 
account  of  the  shape  it  assumes  when  broken  oft'  from  the  coal  formed 
at  the  end  of  the  iron  rod  called  the  punto. 

Plate  glass  is  composed  of  100  parts  silex,  thirty-three  parts  carbon- 
ate of  soda,  twenty  parts  carbonate  of  lime,  and  a  very  small  propor- 
tion of  paroxyd  of  manganese ;  say  one-half  part.  This  glass  is 
usually  cast  into  large  plates,  for  miri'oi-s  and  large  panes  ;  all  mate- 
rials must  be  very  pure.  The  arrangement  for  casting  the  ton  of 
glass  into  the  forms  are  very  interesting,  and  must  be  seen  personally, 
at  St,  Gobin,  in  France,  or  at  Ravenhead,  in  England,  to  be  appreci- 
ated. 
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Bottle  glass  is  composed  of  the  coarsest  materials  of  silex,  soda,  lime 
oxyd  of  iron,  and  clay.  It  is  generally  of  less  specific  gravity  than 
any  other  variety :  it  is  tougher  and  resists  chemical  action.  In  New 
Jersey,  green  sand  is  added  to  spread   glass  for  beer  bottles,  etc.,  etc. 

Lead  glass  comprises  three  varieties,  crystal,  fluid  glass,  and  strass, 
differing  in  the  proportions  of  litharge  and  red  lead  they  contain  ;  it 
may  be  shown  that  crystal  glass  contains  but  little  oxyd  of  lead,  in 
comparison  to  the  famous  paste  called  strass,  which  contains  more 
oxyd  of  lead  than  silica.  The  crystal  glass  is  composed  of  100  parts 
of  silica,  ten  parts  oxyd  of  lead,  thirty -ive  parts  purified  potash,  and 
thirteen  parts  carbonate  of  lime.  The  common  flint  glass  contains 
100  parts  silica,  sixty-six  parts  oxyd  of  lead,  twenty-six  parts  purified 
potash,  and  seven  parts  saltpeter.  Optical  glass  contains  100  parts 
silica,  100  parts  oxyd  of  lead,  twenty-three  parts  purified  potash,  and 
a  very  small  proportion  of  saltpeter  and  borax.  Strass  contains  100 
parts  silica,  133  parts  oxyd  of  lead,  and  thirteen  parts  purified  pot- 
ash. The  dried  and  mingled  materials  are  then  thrown  into  the 
white-hot  melting  pots,  and  when  full  of  melted  glass,  the  mouths  of 
the  oven  are  closed.  Some  heavy  combinations  of  lead  sink  to  the 
bottom,  while  the  salts,  whicli  will  not  incorporate  with  the  glass, 
rise  to  the  top  as  a  scum,  called  glass  gall  and  sandiness.  The 
greater  part  of  this  is  skimmed  off.  Strass  is  the  basis  of  a  beautiful 
glass,  and  was  invented  in  the  seventeenth  century  by  a  man  named 
Strass,  of  Strasburgh,  who  first  conceived  the  importance  of  imita- 
ting the  real  gems  as  respects  their  hardness,  specific  gravity,  and 
refraction  of  light,  and  the  white  mass  obtained  by  his  receipt  has 
produced  a  beautiful  base  for  imitating  the  diamond,  the  rock 
crystal,  and  the  white  topaz.  It  is  now  manufactured  in  large  quan- 
tities in  France,  as  a  base  also  for  the  production  of  all  other  colored 
gems,  such  as  ruby,  emerald,  sapphire  amethyst,  aquamarine,  garnet 
chrysoprose,  opal,  hyacinth,  robellite,  indigolite,  or  blue  turmaline, 
chrysolite,  turquoise,  lazulite,  and  agate.  Although  the  properties 
which  are  usually  considered  as  constituting  excellence  in  glass 
for  ordinary  purposes  may  be  easily  obtained,  yet  in  glasses 
for  optical  instruments,  and  to  be  employed  in  the  examination 
of  objects  so  remote  and  so  minute  as  to  require  the  most 
undeviating  accuracy,  the  difficulty  of  obtaining  the  metal  (or 
the  mass)  sufficiently  free  from  the  defects  to  which  glass  is  inci- 
dent, has  until  a  late  period  baffled  every  attempt  to  produce  a  lens, 
except  of  comparatively  small  dimensions;  although  purity,  uuchange- 
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ableness  of  color,  transparency,  and  a  certain  degree  of  refractive 
power  may  be  obtained,  but  perfect  uniformity  in  the  structure  of  the 
glass,  so  as  to  render  its  composition  absolutely  homogeneous  in  all  its 
parts,  is  not  so  easy  to  be  accomplished,  and  it  is  precisely  this  quality 
which  is  the  most  indispensable  in  the  manufacture  of  optical  glass. 
The  achromatic  telescope  has  been  of  the  utmost  importance  in  the 
science  of  astronomy.  Galileo,  Dolland,  D'Artigus,  Guinaud,  Utz- 
schneider,  Bontemps  and  Ross  have  all  contributed  to  accomplish 
the  object ;  and  Frauenhofer  and  Fresnel  have  carried  off  the  palm  in 
the  solution  of  these  great  problems.  The  telescope  and  microscope 
of  1869  are  proofs  of  what  has  been  done  in  this  department  of 
applied  science. 

At  the  close  of  the  doctor's  paper,  several  inquiries  were  made  by 
persons  in  the  audience. 

Mr.  Fisher  wished  to  know  Dr.  Feuchtwanger's  opinion  in  regard 
to  water  in  pipe  made  of  coarse  bottle  glass.  The  doctor  replied 
that  water  pipes  of  this  kind  had  been  largely  used  in  England 
and  to  a  limited  extent  in  this  country.  Mr.  Hamilton  E.  Towle 
presented  a  specimen  of  what  is  known  as  "  black  diamond,"  such 
as  are  used  for  drills,  for  cutting  rocks  and  millstones  and  wished  to 
know  if  they  were  real  diamonds  or  not. 

Dr.  Feuchtwanger. — I  presume  they  are  selected  sj^ecimens  of 
corundum.  I  never  saw  more  that  two  specimens  of  real  black 
diainond  in  my  life. 

Dr.  Yanderweyde  thought,  from  a  slight  examination,  that  they 
were  true  diamonds.  There  are  specimens  of  diamond  which  are 
dark  and  low-priced,  and  may  be  used  for  drills  and  picks. 

Hill's  Air  Alarm. 

Mr.  Hamilton  E.  Towle  presented  a  model  of  a  Patent  Air  Alarm, 
invented  by  John  O.  Hill,  of  New  Hampshire,  for  giving  notice  of 
the  attack  of  burglars  upon  banks,  safes,  dwellings,  &c.,  and  for  the 
purpose  of  preventing  the  escape  of  prisoners  from  jails  and  peni- 
tentiaries, etc.  Tlie  principle  of  the  invention  consists  in  using  tubes 
either  charged  with  air  or  exhausted.  These  tubes  are  connected 
witli  conducting  pipes. 

Any  attack  whatever  upon  the  pipe,  tending  to  derange  it,  com- 
municates to  the  alarm  clock  any  change  in  the  density  of  the  air 
enclosed  in  the  pipes.  The  alarm  clock  may  be  situated  at  any 
desired  point,  and  every  interference  with  the  pipe  will  cause  a 
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change  in  the  density  of  the  air  in  the  case  to  which  the  alarm  is 
attached,  and  thus  set  it  off. 

The  tubes  are  provided  inside  with  small  steel  rods  left  free  to 
roll,  if  an  attempt  should  he  made  to  saw  the  grating. 

The  door  of  a  safe  mav  be  provided  with  a  conducting  tube,  the 
end  of  which  is  closed  by  a  valve  attached  to  the  door,  either  outside 
or  inside. 

Any  partial  opening  of  the  door  allows  the  air  in  the  tube  to  start 
the  alarm.  Several  alanns  on  several  doors  or  gratings  may  be  con- 
nected with  a  single  connecting  tube,  and  all  the  alarms  be  set  in 
action  by  any  tampering  with  any  part  of  the  arrangement.  In  the 
jail  at  Portland,  this  invention  has  been  in  use  two  years,  and  the 
sheriff  and  United  States  marshal  pronounce  it  "  the  only  prison 
grating  in  which  perfect  security  is  obtained." 

Railway  ackoss  the  Appenines. 

Mr.  J.  Johnson  exhibited  and  described  a  map  showing  the  line  of 
the  railway  across  the  Appenines  in  Italy,  extending  from  Bologna 
to  Florence,  and  built  to  establish  direct  communication  between 
North  Italy  and  Tuscany.  This  railway  is  located  in  the  mountain- 
ous region  along  the  river  Reno,  and  is  remarkable  for  the  engineer- 
ing difficulties  overcome  in  its  construction. 

Between  Bologna  and  Pracchia,  this  latter  the  most  elevated  station 
along  the  line,  and  two  thousand  feet  above  the  level  of  the  sea,  the 
Reno  is  crossed  nineteen  times  by  bridges,  and  twenty-three  tunnels 
have  been  dug,  having  an  aggregate  length  of  five  miles.  Between 
this  point  and  Florence  are  not  less  than  fourteen  tunnels  and  many 
viaducts,  and  at  the  Florence  end  of  the  road  the  latter  is  returned 
or  doubled  upon  itself  three  times  in  order  to  enable  the  trains  to 
gradimlly  make  tlie  steep  incline. 

In  a  distance  of  fifty  miles,  there  are  twenty -three  (23)  bridges  and 
forty-five  tunnels,  wliich  vary  in  length  from  a  few  hundred  feet  to 
over  9,000  feet.  At  the  point  where  the  railway  reaches  the  plain, 
it  is  2,000  feet  above  the  level  of  the  surrounding  country,  and 
descends  by  a  very  circuitous  zigzag  track.  Mr.  Johnson  derived 
most  of  his  facts  from  a  pamphlet  published  by  Mr.  Cook,  who  in 
1858  escorted  a  party  of  one  hundred  persons  through  most  of  the 
remarkable  scenery  of  Europe.  As  the  travelers  formed  a  somewhat 
numerous  party,  they  were  enabled  to  contract  for  board-bills,  &c., 
at  very  reduced  rates. 
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I^EW  Dredging  Appaeatus. 

Mr.  J.  Johnson  tlien  exhibited  a  model  of  a  new  apparatus  devised 
by  himself  for  dredging.  This  dredger  consists  of  an  air-tight  barge, 
furnished  with  a  large  hole  in  the  bottom,  for  the  purpose  of  dis- 
charging the  load  ;  this  hole  being  closed  at  other  times  by  means  of 
an  air-tight  cover.  The  barge  is  filled  by  atmospheric  pressure 
applied  as  follows :  From  the  deck  of  the  barge  proceeds  a  large 
tube,  which  descends  to  the  surface  of  the  mud  or  other  matter  to  be 
removed.  As  soon  as  the  barge  is  exhausted  of  air,  the  mud,  &c., 
will  be  forced  up  this  tube,  and  will  fall  to  the  bottom  of  the  barge. 
The  water  is  pumped  out  by  the  same  means  that  the  barge  is 
exhausted  of  air  in  the  first  place,  and  when  a  load  has  been  secured, 
the  barge  is  towed  off  and  emptied. 


April  8,  1869. 

Professor  S.  D.  Tillman  in  the  chair ;  Mr.  C.  E.  Emeby,  Secretary. 
Hygeometee. 

The  discussion  of  new  improvements  being  announced  as  in  order, 
Mr.  Johnson  introduced  a  very  covenient  form  of  hygrometer,  with 
a  table  of  relative  temperatures  and  degrees  of  humidity  attached. 
The  instrument  is  generally  known  as  the  hygrodeik,  and  fully 
described  in  the  volume  of  the  transactions  of  the  Institute  for  1866-7, 
page  621.  A  good  deal  was  said  about  the  instrument  being  self- 
registering.  This,  however,  is  an  error,  there  being  no  registering 
apparatus  connected  with  it.  The  hygrodeik  is  little  else  than  a 
mason's  hygrometer,  the  tables  which  usually  accompany  the  latter 
instrument  being  reduced  to  the  form  of  a  diagram,  on  which  a 
pointer  indicates  the  results.  From  the  pamphlet  which  was  presented 
by  Mr.  Johnson,  we  clip  the  following :  Edson's  hygodeik  indicates 
the  state  of  the  atmosphere  in  relation— 

1st.  To  its  actual  temperature  as  indicated  by  the  ordinary  thermo- 
meter (or  the  dry  bulb  thermometer  of  this  instrument). 

2d.  Sensible  temperature,  or  the  temperature  due  to  evaporation 
(indicated  by  the  wet  bulb  thermometer  of  this  instrument). 

The  fact  that  the  temperature  due  to  evaporation  is  often  quite 
different  (sometimes  amounting  to  fifteen  degrees)  from  the  tempera- 
ture as  indicated  by  the  thermometer,  is  one  of  very  great  importance, 
and  one  that  is  very  commonly  overlooked. 
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"When  we  cover  a  tliermometer  bulb  with  a  thin  piece  of  cloth,  and 
wet  that  cloth,  we  have  an  instrument  which  is  sensible  to  the  tem- 
perature of  the  air  in  precisely  tlie  same  degree  that  our  lungs  are ; 
that  is,  a  person  may  feel  too. warm,  or  too  cold,  in  a  room  the  tem- 
perature of  which  (as  indicated  by  the  common  thermometer)  is 
seventy  degrees ;  for  the  same  reason  that,  in  such  a  room,  the  wet 
bulb  thermometer  may  indicate  a  temperature  of  seventy  degrees, 
or  of  only  fifty-five  degrees ;  the  first  of  which,  seventy  degrees,  is  too 
Avarm,  while  the  latter,  fifty-five  degress,  is  much  too  cold. 

The  amount  of  difterence  between  the  dry  and  wet  bulb  thermo- 
meters depends  directly  upon  the  amount  of  moisture  in  the  air.  If 
the  air  contains  all  the  moisture  that  it  is  capable  of  holding,  as  often 
occurs  in  wash  and  bathing  rooms,  it  will  be  found  that  there  is  no 
difference  in  the  readings  of  the  two  thermometers  ;  but  if  the  air  is 
very  dry,  as  we  often  find  it  to  be  in  artificially  warmed  aj^artmeuts, 
the  readings  of  the  two  thermometers  may  be  very  diflerent. 
,     3d.  The  relative  amount  of  moisture  in  the  air. 

Air  absorbs  and  holds  in  suspension  watery  vapor  in  the  same 
maimer  that  a  sponge  will  hold  water ;  but  the  amount  that  a  given 
bulk  of  air  will  hold  depends  upon  its  temperature.  Thus  one  cubic 
foot  of  air,  at  thirty-two  degrees,  will  hold  in  suspension  but  two 
grains  of  water,  while  one  cubic  foot  of  air,  at  sixty-eight  degrees, 
will  hold  seven  and  one-half  grains.  When  air,  at  thirty-two  degrees, 
has  two  grains  of  watery  vapor  in  it,  it  is  said  to  be  saturated.  When 
air  is  saturated,  that  is,  contains  all  the  moisture  that  it  is  capable  of 
holding,  we  say  that  its  relative  humidity  is  100  ;  if  it  contains  three- 
fourths  of  the  amount  it  is  capable  of  holding,  we  say  that  its  relative 
humidity  is  seventy-five  per  cent ;  or  if  one-half,  fifty  per  cent,  etc. 

"We  see  from  this  that  the  relative  humidity  of  the  air  does  not 
express  at  all  the  absolute  amount  of  watery  vapor  present.  For 
Instance,  the  relative  humidity  of  air  at  zero  may  be,  say,  ninety  per 
cent,  and  yet  contain  less  watery  vapor  than  air  at  seventy  degrees, 
wdiose  relative  humidity  is  but  thirty  per  cent. 

4th.  The  dew-point. 

A  glass  tumbler,  filled  with  cold  water  in  summer,  is  soon  bedewed 
with  moisture,  not,  as  is  frequently  imagined,  because  the  water  oozea 
through  the  tumbler,  but  because  the  air  around  it  is  cooled,  and  its 
moisture  precipitated  upon  it.  The  same  would  occur  in  winter  if 
the  tumbler  were  brought  into  a  close  room  in  which  many  ^^ersons 
were   assembled,    and    the  air  loaded  with  the  accumulated  vapor 
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exhaled  from  their  hmgs  and  skin.  From  the  same  cause  the  cold 
windows  of  a  crowded  lecture  room,  are  constantly  covered  with 
minute  drops  of  water,  which  soon  collect  together  and  run  down  the 
glass  in  streams. 

The  highest  point  of  the  thermometer  at  which  vapor  begins  to 
be  deposited  bj  the  air,  is  called  the  dew-jyomt ;  it  is  the  point  at 
which  dew  begins  to  form. 

5th.  The  absolute  amount  expressed  in  grains  of  water  contained 
in  a  cubic  foot  of  air,  at  the  temperature,  and  relati^'e  humidity,  as 
shown  by  the  instrument. 

6th.  The  depth  in  inches  of  water  that  would  be  deposited  upon 
the  earth  by  the  condensation  of  all  the  vajDor  held  in  the  atraospliere. 

A  discussion  of  the  subject  followed  the  reading  of  the  j)aper, 
during  which  several  kinds  of  hygrometers  were  described,  and  the 
imperfection  of  all  commented  upon.  It  was  remarked  during  the 
discussion  that  the  hygrometer  and  barometer,  taken  conjointly, 
would  constitute  pretty  safe  means  of  foretelling  the  weather. 

The  imperfections  of  barometers  were  also  discussed.  Dr.  Bradley 
asserting  that  the  aneroid  barometer  at  great  heights  was  unreliable, 
no  two  of  them  ao;reeino;. 

Mr.  Stetson  remarked  that  a  barometer  which  would  record  the 
condition  of  the  atmosphere  at  different  times  during  the  day,  in 
such  a  manner  that  easy  reference  could  be  made  thereto  at  any  sub- 
sequent time  of  the  day,  is  a  great  desideratum,  and  then  he  asked  if 
there  was  any  self-registering  hygrometer  now  in  use. 

Dr.  Tillman  replied  in  the  affirmative. 

Mr.  Emery  remarked  that  Edson's  instrument  is  certainly  very 
ingenious  as  regards  its  mechanical  arrangement.  He  then  made  a 
diagram  of  Prof.  Hough's  self-registering  barometer. 

Dr.  Tillman. — Hough's  barometer  records  the  changes  and  prints 
them.  A  full  description  was  published  in  the  last  volume  of  the 
Transactions  of  the  American  Institute  for  1865-6,  pp.  460,  473. 

Dr.  Bradley  referred  to  the  aneroid  barometer,  and  stated  that  it 
could  not  be  depended  upon  at  great  elevations. 

Mr.  Johnson  thinks  that  the  barometer  and  hygrometer  should  be 
used  together.  To  this  proposition  there  was  a  pretty  general  agree- 
ment. 

Dr.  Edwards  referred  to  the  use  made  of  the  barometer  by  seamen 
for  the  purpose  of  foretelling  storms.     The  British  admiralty  cause 
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signals  to  be  transmitted  all  round  the  coast  of  England  so  as  to  fore- 
warn seamen  of  the  approach  of  a  storm. 

Dr.  Tillman.— The  admiralty  forecasts  of  the  weather  have  been 
found  to  be  so  generally  incorrect  that  they  have  been  given  up.  A 
very  good  hygrometer  for  rough  purposes  may  be  made  of  human 
hair,  wlialebone,  rye  straw,  etc. 

Mr.  Stetson  inquired  about  the  camphor  storm-gauge.  It  was 
generally  agreed  that  it  was  Avorth  nothing.  It  indicates  changes  of 
temperature  alone. 

Mr.  Blanchard  described  a  hygrometer  made  of  a  tendril  of  some 
plant. 

Dr.  Smith  referred  to  the  use  of  a  live  tree  toad  as  a  storm-gauge. 

Dr.  Feuchtwanger. — There  is  a  small  ladder  placed  in  the  jar  with 
the  toad.  During  dry  weather  the  toad  descends  into  the  water,  but 
climbs  up  the  ladder  on  the  approach  of  rain. 

The  following  interesting  notes  on  scientific  progress  were  presen- 
ted by  tlie  chairman : 

A  Copying  Process. 

l^iepce  St.  Victor  gives  a  new  process  for  copying  very  old  writings. 
Ordinary  copying  paper  is  used,  but  is  moistened  with  a  thin  solution  of 
glucose  or  honey,  instead  of  water.  On  coming  out  of  the  press,  the 
paper  is  exposed  to  strong  ammonia,  which  brings  out  very  clearly 
lines  otherwise  almost  illegible. 

New  Optical  Glass. 

Messrs.  Chance,  of  London,  who  have  acquired  the  reputation  of 
making  the  best  glass  in  the  world  for  optical  instruments,  are  now 
engaged  in  manufacturing  an  entirely  new  glass  for  photographic 
cameras,  whioli  is  said  to  have,  what  many  will  be  inclined  to  doubt, 
a  density  of  4.4.  Its  composition  has  not  yet  been  given  to  the 
public. 

Sea-Weed  Charcoal. 

The  London  Chemical  News  states  that  this  material,  which  is 
prepared  from  the  fine  tangle  of  the  Hebrides,  is  being  extensively 
used  in  England  as  a  substitute  for  animal  charcoal  as  a  filtering 
medium  for  water,  for  deodorizing  sewage,  clearing  white  glass,  remov- 
ing acidity  from  and  decolorizing  wines,  and  precipitating  and  decolor- 
izing- vegetable  alkaloids. 


procsedixgs  of  the  polytechnic  association.     1057 

Solar  Gaseous  Spectrum, 
Mr.  Korman  Lockjer  first  proposed  a  plan  for  detecting  the  gase- 
ous spectrum  of  the  sun,  without  the  intervention  of  an  opaque  bodj, 
as  in  the  case  of  an  eclipse,  to  cut  off  a  direct  light,  but  Mr.  Gansen, 
of  France,  was  the  first  to  obtain  such  spectrum  under  the  direct  light 
of  the  sun.  Mr.  Lockyer,  two  months  later,  did  the  same  thing,  and 
found  a  gaseous  spectrum  of  a  certain  height,  present  at  all  points, 
and  hence  concludes  that  an  enveloj)  of  luminous  gas  surrounds  the 
sun,  to  a  distance  of  about  5,000  miles,  while  the  luminous  promi- 
nences are  only  accumulations  of  the  same  gaseous  matter,  reaching 
sometimes  to  the  height  of  70,000  miles. 

The  Opiithaxmos. 

This  instrument,  invented  by  the  Rev.  John  A.  Scott,  of  Morefield, 
\Yest  Virginia,  is  an  automatic  photographic  camera,  "srhich  is  ele- 
vated by  means  of  a  small  balloon,  and  held  at  the  required  height  by 
a  cord,  until  a  picture  of  the  landscape  below  is  taken.  The  camera 
hangs  in  a  vertical  position,  and  contains  a  sensitized  plate,  which, 
after  having  its  focus  adjusted,  is  elevated  and  exposed  l)y  means  of 
clock-work,  so  arranged  as  to  operate  precisely  at  the  moment  when 
required,  when  the  pljfte  is  again  covered  by  an  automatic  action  and 
the  palloon  is  drawn  down.  Within  the  camera  is  a  magnetic  needle, 
which  is  arrested,  on  a  graduated  circle,  by  means  of  a  wire  net-work, 
at  the  instant  the  plate  is  exposed,  and  thus  is  indicated  the  magnetic 
meridian  of  the  place  represented  in  the  picture.  The  truthfulness 
and  minuteness  of  detail  thus  obtained,  makes  this  ingenious  photo- 
graphic arrangement  preferable  to  the  old  photographical  method, 
which,  from  the  time  and  labor  required  for  actual  surveys,  is  by  far 
the  most  costly. 

Wire  Tbam^wats. 

At  Bardon  Hill  Quarries,  neai'  Leicester,  England,  a  new  kind  of 
tramway  is  in  successful  operation.  It  is  about  three  miles  in  length 
and  consists  of  an  endless  line  of  wire  rope,  which  is  elevated  and 
passes  over  one  set  of  rollers,  each  roller  being  sustained  by  a  pole, 
and  returns  by  another  set  of  rollers  and  poles.  At  one  end  the  wire 
passes  over  a  clipped  drum,  which  is  moved  by  a  steam  engine,. 
Boxes-  in  which  goods  are  to  be  carried,  are  suspended  from  the  rope,, 
and  so  arranged  with  suitable  grooves  in  the  hooks  by  which  the 
boxes  are  held,  that  the  latter  are  prevented  from  coming  in  contact 
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1058         TeaiXsacttoxs  of  the  American  Institute. 

with  tlie  poles  wliicli  sustain  the  wire,  l^o  grading  l)eing  required  in 
this  plan,  it  is  claimed  to  be  economical  in  passing  over  very  uneven 
ground.  Such  tramways,  suitable  for  transporting  fifty  to  one 
hundred  tons  per  day,  supplied  with  the  regular  steam  engine  and 
rolling  stock,  can  be  constructed  in  England  at  from  $1,000  to  $5,000 
per  mile. 

The  Earliest  Plant. 

Since  the  discovery  of  Eozoon  in  the  Laurentine  rocks  of  Canada, 
the  earliest  animal  organism  known  to  have  existed  on  our  planet, 
no  geological  observation  has  excited  greater  interest  that  the  recent 
detection  of  what  appears  to  be  the  remains  of  a  terrestial  flora  in 
certain  Swedish  rocks  of  the  Lower  Cambrian  age.  These  fossil 
plants  seem  to  be  allied  to  the  grasses  and  rushes  of  the  present  day. 
They  have  been  provisionally  included  in  one  species,  under  the 
name  of  JEoj)hyton  LinncBanum.  According  to  our  present  paleonto- 
logical  knowledge,  in  point  of  antiquity  the  Eophyton  holds  the  same 
position  in  the  flora  that  the  Eozoon  does.in  the  fauna. 

Machine  for  Plastering. 

Mr.  John  Aspden,  of  Orange,  New  Jersey,-  exhibited  a  model  of 
his  apparatus  for  plastering  walls,  ceilings  etc.  It  consists  of  scaf- 
folding, so  built  as  to  be  capable  of  being  widened  or  of  being 
increased  in  height  according  to  the  size  of  the  room,  and  containing 
a  box  at  the  top  holding  the  mortar.  The  frame  or  scaflfolding  runs , 
upon  rails  laid  upon  the  floor.  In  moving  it  causes,  by  a  rope  con- 
nection, the  box  containing  the  mortar,  to  move  on  rails  laid  on  the 
top  of  the  frame.  This  box  contains  a  false  bottom,  which  advances 
outwardly  as  the  box  moves  along  and'pushes  the  mortar  against  the 
wall.  The  mortar  box  is  provided  with  a  trowel.  The  machine  is 
constructed  to  plaster  ceilings  or  side  walls.  Several  objections  were 
urged  against  this  machine,  but  were  all  answered  by  the  inventor. 

Mr.  Dudley  Blanchard  said :  That  first,  the  peculiar  knack  of 
spreading  mortar  on  laths,  requires  skillful  oi:ieration  ;  and  second, 
there  is  not  one  ceiling  in  a  thousand  that  is  parallel  with  the  floor, 
and  therefore  this  apparatus  seems  to  be  an  impracticable  machine. 
It  appears  to  answer  for  so  small  a  number  of  places,  that  it  would 
hardly  pay,  even  if  done  as  well  as  by  hand. 

Mr.  C.  E.  Emery  stated  that  after  examining'the  model,  he  thought 
A  perfect  plastering  machine  can  be  made.     A  little  exertion  in  this 
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direction  would  soon  accomplish  tlie  desired  end.  The  defects  of 
this  apparatus  would  show  where  the  improvements  are  to  he  made. 
He  commended  this  apparatus  as  ingenious,  and  hoped  the  inventor 
would  perfect  it. 

Dr.  J.  J.  Edwards  thought  that  at  the  present  high  rates  of  labor 
on  indoor  work,  almost  any  machine  would  pay  if  it  could  be  made 
to  operate  satisfactorily. 

Adjourned. 


April  16,  1869. 

Dr.  D.  D.  PARsrELEE,  in  the  chair;  Mr.  C.  E.  Emery,  Secretary. 

Dr.  Parmelee  stated  that  Professor  Tilhnan  was  detained  at 
Albany  on  business  connected  with  the  Institute,  and,  at  hio-request, 
he,  the  doctor,  occupied  the  chair.  He  would  open  the  proceedings 
by  requesting  an  exhibition  of  new  inventions. 

Yentilatoe  and  Air  Filter. 

Mr.  Converse  exhibited  a  model  of  the  ventilator  invented  by  Mr. 
Lesperance,  of  Canada,  which  is  intended  to  be  used  for  filtering  the 
air  which  is  admitted  to  buildings,  railroad  cars  and  passenger  ves- 
sels. The  air  is  caused  to  pass  through  three  plates  of  perforated 
tin,  a  covering  of  sponge  and  a  box  filled  with  charcoal,  and  the 
inventor  claims  that  any  superfluous  dampness  will  be  retained  in 
the  sponge,  in  the  first  chamber,  while  all  impure  gases  will  be 
absorbed  by  the  charcoal  in  the  second  chamber.  "  The  air  is  ren- 
dered warm,  first,  by  the  amount  of  friction  it  has  to  undergo  ;  sec- 
ondly, by  being  deprived  of.  its  watery  vapor,  and  thirdly,  by  the 
chambers  through  which  it  passes  being  warmed  by  the  heat  of  the 
room." 

The  reader  will  understand  that  this  description  is  taken  from  the 
pamphlet  published  by  the  inventor. 

Dr.  Bradley  asked  what  power  was  employed  for  the  purpose  of 
forcing  the  air  into  the  room,  and  also  inquired  what  number  of  ven- 
tilators would  be  required  for  an  ordinary  sized  apartment.  The 
reply  was,  that  onp  ventilator  of  ordinary  size  would  provide  an 
amount  of  air  sufficient  for  twelve  persons. 

The  exhibitor  explained  that  the  ventilator  was  not  intended  to 
provide  for  the  exit  of  the  foul  air;  that  it  was  to  be  supposed  that 
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avenues  for  the  exit  of  tliis  air  already  existed  or  could  be  easily- 
made. 

Mr,  Phin. — I  understand  you  to  say,  that  the  sponge  is  for  the  pur- 
pose  of  absorbing  the  moisture  of  the  atmosphere.  (The  exhibitor 
confiTnied  the  accuracy  of  this  impression.)  Now  do  you  not  think 
that  something  that  would  moisten  the  air  would  be  more  valuable 
than  anything  that  will  dry  it  ?  I  deny  entirely  that  the  sponge  will 
■have  the  effect  that  you  say  it  will  have ;  but  if  it  did  produce  the 
effect  described,  I  think  it  would  be  a  disadvantage,  as  in  nine  cases 
out  of  ten  the  air  in  our  houses  is  too  dry. 

Dr.  Allen. — The  object  of  this  ventilator  is  to  purify  the  air  from 
those  miasinic  influences  which  are  so  prevalent.  The  charcoal  frees 
the  air  from  all  miasmatic  germs,  and  from  all  organic  impurities, 
and  thus  prevents  the  spread  of  fever  and  ague  and  numerous  other 
diseases.  All  scientific  men  agree  that  charcoal  is  one  of  the  best 
purifiers,  and.  in  this  case  we  have  applied  it  to  that  article  of  which 
we  consume  most,  viz  :  The  air  we  breathe. 

Dr.  Edwards. — It  seems  to  me  that  this  ventilator  is  a  one-sided 
affair.  You  might  just  as  well  set  a  one-legged  man  to  run  a  race. 
The  air  cannot  enter  freely  through  all  this  mass  of  sponge  and  char- 
coal ;  and  what  we  want  is  abundance  of  air.  Plenty  of  air,  even 
though  the  air  be  poor,  is  better  than  no  air  at  all.  What  consump- 
tives want  is  air.  The  old  hot-house  system  of  treating  patients  has 
been  entirely  abandoned  by  the  best  physicians,  and  now  we  send 
them  to  St.  Paul,  Minnesota,  where  the  air  is  clear,  cool  and  bracing. 
As  a  part  of  a  system  of  ventilation,  this  ventilator  is  all  very  well ; 
but  as  a  system  of  ventilation  it  is  defective. 

Dr.  Allen. — Consumptives  want  air,  but  they  want  pure  air. 

Dr.  Edwards. — Better  breathe  bad  air  than  none  at  all. 

Mr.  Fisher. — Let  us  have  the  air  as<dod  gave  it  to  us.  Durino- 
my  time  I  have  seen  a  great  many  attempts  at  purifying  the  air  in 
railroad  cars,  and  I  have  been  consulted  professionally  in  regard  to 
them  a  great  many  times,  and  I  have  often  been  astonished  at  the 
amount  of  dust  and  dirt  which  these  purifiers  would  extract  from 
foul  air.  But  after  a  little,  that  is,  just  as  soon  as  the  excitement  died 
out  a  little,  the  railroad  companies  have  abandoned  them,  and  things 
go  on  just  as  they  did  before.  If  we  could  only^get  the  air  as  God 
gave  it  to  us,  we  would  do  well  enough,  but  unfortunately  we  have 
very  little  such  air  in  Kew  York.  • 

Mr.  J.  A.  "Whitney  remarked  that  ventilation  is  required  most 
where  foul  air  abounds.     In  the  country  districts  where  the  air  is 
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pure' there  is  perhaps  not  much  necessity  of  it,  but  in  cities  and  on 
the  banks  of  streams  where  there  are  very  deleterious  matters,  this 
system  of  ventilation  would  be  very  requisite. 

Plating  Steel  with  Nickel. 
Mr.  Smith,  of  Boston,  made  some  remarks  on  the  process  of  Dr. 
Isaac  Adams,  Jr.,  for  coating  steel  with  nickel.  He  exhibited  several 
pieces  of  cutlery  plated  with  that  metal.  The  advantages,  he  said, 
which  are  claimed  for  this  process  are,  in  the  iirst  place  the  nickel  is 
cheaper,  as  it  can  be  procured  for  three  or  four  dollars  a  pound.  And 
in  the  second  place  it  is  less  liable  to  tarnish  from  exposure  to  the  atmos- 
j^here  than  silver,  and  if  subject  to  wear,  is  much  harder  and  more 
durable  than  it,  while  the  color  is  much  the  same  as  that  metal. 
Some  fifteen  or  twenty  years  ago,  Smee,  in  England,  described  this 
process,  and  even  men  in  this  country  have  done  it.  The  coating  of 
cutlery  is  nov*",  however,  done  with  nickel  very  beautifully  in  Boston. 
But  Dr.  Adams  has  gone  beyond  what  has  been  done  heretofore. 
Formerly  only  a  thin  film  of  nickel  could  be  deposited,  JSTothing 
like  depositing  nickel  in  the  reguline  state,  as  it  is  called,  has  been 
done  previous  to  Dr.  Adams.  The  specimens  here  shown  are 
evidences  of  the  perfection  to  which  it  is  brought.  In  the  coating  of 
polished  sheet  iron.  Dr.  Adams  has  done  remarkably  well.  He  was 
sorry  he  had  not  some  specimens  of  this  kind  with  liim.  Some  that  he 
had  in  Boston  were  one-eighth  of  an  inch  thick.  Dr.  Adams  has  per- 
fected the  process  so  far  as  to  be  able  to  plate  cutlery  with  nickel  with  the 
same  facility  as  copper  is  deposited.  The  nickel  is  so  hard  that  it  is  found 
as  hard  to  scratch  it  as  the  steel.  It  is  a  cliemical  deposition  and 
therefore  does  not  injure  the  temper  of  the  steel.  It  is  deposited  by 
tlie  ordinary  Smee  battery,  single  cell.  Copper  is  very  easily  deposi' 
ted  in  the  reguline  state ;  a  pure  deposit  of  copper  can  be  oljtained 
within  a  very  wide  limit,  while  some  of  the  other  metals  can  be  clone- 
so  in  a  very  narrow  limit,  depending  on  the  intensity  of  the  current 
and  the  strength  of  the  solution.  It  is  a  scientific  question  of  deep 
importance  to  know  what  causes  this.  He  believed  that  this  process 
of  depositing  nickel  will  throw  much  light  on  the  process  of  electro 
deposition  of  other  metals.  He  had  in  Boston  some  specimens 
covered  witli  cobalt.  These  perhaps  were  the  first  specimens  tliat 
have  been  obtained.  The  color  Dr.  Adams  says  is  better  than 
nickel.  With  the  improvements  of  Dr.  Adams  he  thought  iridium 
could  be  deposited  by  electricity.     By  the  deposition  of  copper  it  is 
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Veil  known  plates  are  made  for  engraving,  but  the  difficulty  is  that 
plates  of  deposited  copper  are  very  soft.  Now,  there  is  no  reason  why 
duplicates  cannot  be  made  of  nickel  which  will  wear  as  lono-  as  steel 
and  be  much  less  liable  to  injury,  and  free  from  corrosion.  He  M^as 
sorry  he  could  not  state  the  means  by  which  Dr.  Adams  obtains  these 
results,  as  his  memory  was  not  sufficient  to  carry  all  the  details  of  his 
process.  All  that  he  could  say  was  that  the  process  was  exceedingly 
simple,  the  preparation  of  the  solution  can  be  made  in  various  ways. 
The  process  is  not  patented  yet.  He  believed  it  was  the  sulphate  or 
the  chloride  of  nickel  which  was  used  in  the  solution.  He  had  seen 
specimens  of  knives  plated  with  nickel  which  had  been  in  use  about 
three  months  and  they  appeared  the  same  as  silver  knives  would  be 
worn.  ^  The  ordinary  silvering  of  knives  is  very  thin,  and  lasts  only  a 
short  time.  For  the  same  thickness  nickel  would  last  much  longer, 
and  not  be  liable  to  corrosion.  It  has  been  assumed  that  in  order  to 
deposit  nickel,  a  very  pure  solution  must  be  had,  but  this  is  not  so ; 
the  specimens  shown  here  were  plated  with  nickel,  not  over  seventy- 
five  per  cent  of  nickel,  and  the  deposition  was  thrown  down  at  some 
ninety  per  cent. 

Dr.  L.  Bradley  remarked   that   the   nickel   on  the  knife  shown 
exhibited  a  tendency  to  peal  off. 

Mr.  Smith  said  that  was  on  account  of  the  knife  not  being  cleaned 
before  plating  ;  silver  would  do  the  same.  If  properly  cleaned,  the 
nickel  would  adhere  the  same  as  any  other  metal.  Copper  can  be 
deposited  better  than  any  other  metal.  Nickel  stands  in  the  same  rela- 
tion to  plating  that  silver  does  to  copper  in  the  electro-plating  process. 
Dr.  Isaac-  Adams'  address  is  No.  8,  Boylston  street,  Boston.  He 
was  the  first  to  deposit  nickel  on  plates  that  could  be  used  in  the 
first  process.  Nickel,  we  know,  is  much  cheaper  than  silver,  and  the 
deposition  of  it  costs  about  the  same  as  silver. 

Aktificial  Stone. 
Mr.  Thomas  Hodgeson,  No.  7,  Beach  place, '  Brooklyn,  exhibited- 
his  process  for  making  artificial  stone.  He  had  four  patents  for 
making  artificial  stone  of  various  kinds.  He  used  the  oxalate  of 
lime,  mixed  with  sulphuric  acid  and  sand.  These  he  placed  in  a 
mould  without  any  lubrication,  and  in  a  few  minutes  it  was  taken  out 
ready  to  be  dried ;  after  wliich  it  is  placed  in  a  solution  of  oxalic 
acid,  and  there  it  indurates.  He  had  exposed  this  stone  to  all 
varieties  of  weather,  without  being  the  least  affected  by  it. 
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Mr.  T.  D,  Stetson  inquired  if  large  masses  of  tliis  stone  could  be 
made  as  well  as  the  specimens. 

Mr.  Ilodgeson  replied  tliat  large  masses  could  be  made  equally  as 
well.     If  the  stone  is  exposed  to  a  dull  red  heat  it  improves  it. 

Mr.  Stetson  wanted  to  know  how  long  it  is  requisite  to  keep  the 
stone  in  the  oxalic  acid  bath. 

Mr.  Ilodgeson  said  the  time  varied,  according  to  size,  from  two  to 
four  hours. 

llr.  J.  Johnson  inquired  how  much  acid  a  cubic  foot  of  the  stone 
Vv'<.)uld  absorb. 

Mr.  Ilodgeson  said  he  had  not  experimented  on  a  scale  large 
enough  to  answer  that  question.  The  oxalic  acid  in  a  weak  solution, 
four  ounces  to  a  gallon  of  water  ;  the  proportion  of  moistened  lime  is 
from  three  to  four,  according  to  the  quality  of  the  sand  ;  slightly 
slaked  quicklime  is  used. 

Mr.  D.  Blanchard  inquired  at  what  price  this  stone  could  be  made 
for  decorative  purposes  ? 

Mr.  Ilodgeson  replied  that  they  could  be  made  at  a  fraction  over 
the  price  of  ordinary  architectural  ornaments,  say  some  hfteen  per 
cent. 

Dr.  P.  11.  Yanderweyde  said  it  was  a  happy  idea  to  employ  the 
oxalate  of  lime  in  this  process.  Now,  in  order  to  make  the  lime 
insoluble,  oxalic  acid  is  put  in  it.  The  principle  is  simple.  The 
lime  in  the  sand  has  great  affinity  for  the  oxalic  acid  with  which  it 
combines  and  becomes  the  oxalate  of  lime,  which  is  insoluble  in 
water.  In  regard  to  the  amount  of  oxalic  acid  absorbed,  all  that  is 
required  is  to  make  the  combination  complete. 

A  Xew  Motor. 

Mr.  John  Johnson  exhibited  a  model  of  a  motor,  which  was  placed 
in  a  glass  vessel  in  which  water  is  boiling.  The  flame  of  gas  being 
placed  to  one  side  of  the  vessel,  an  upward  current  of  steam  is  gene- 
rated on  one  side,  which  acts  on  the  paddles  of  a  wheel  wholly 
immersed  in  the  water,  causing  the  wheel  to  revolve  quite  regularly. 
It  might,  he  said,  be  called  a  household  motor.  The  velocity  of  the 
paddles  are  due  to  the  amount  of  water  evaporated.  It  performs  as 
well  as  any  rotary  engine. 

The  eh.airman  next  called  upon  Mr.  Frank  Dibbin,  a  former  mem- 
ber of  the  Polytechnic,  whom  he  noticed  to  be  present,  and  who  had 
just  returned  fr-om  Cok>vi\do,-to  make  some  remarks:  " 
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^    Mr.  Dibbin  said  the  mining  interests  of  onr  western  country  is  now 
in  much  better  shape  tlian  formerly.     They  have  unfortunately  been 
neglected  till  within  a  few  years,  and  now  the  people  of  that  country 
are  not  so  anxious  to  have  settlers  come  there.     The  minino-  resour- 
ces of  both  Colorado  and  Nevada,  are  being  developed  to  a  laro-e 
extent.     Nearly  every  season  we  have  new  discoveries,  some  of  them 
no  doubt,  exaggerated,  but  still  showing  wonderful  progress  and  activ- 
ity of  the  people  there.     Sometimes  curious  formations  of  veins  in 
the  mountains  of  the  Sierra  Nevada  are  met  with,  the  causes  of  which 
are  somewhat  obscure.     In  the  same  geological  formation  wliich  on 
this  island  has  an  angle  of  forty-five  degrees,  there  the  same  rocks  are 
m  a  vertical  line,  and  across  this  strata  are  deposits  of  valuable  met- 
als, such  as  copper  and  gold,  usually  found  as  sulphides.     (Mr  Dib- 
bins  here  made  a  diagram,  on  the  black-board,  showing  the  forma- 
tions of  the  veins,  and  the  point  at  which  the  sulphides  are  deposi- 
ted.)    The  climate  is  not  cold,  yet  is  much  milder  than  here ;  and  we 
have  the  phenomena  of  having  frozen  snow  and  ice  at  a  depth  of 
1,100  feet.     The  same  causes  that  lets  the  snow  remain  durino-  the 
winter,  prevents  its  thawing  in  the  summer.     Everv  season  it  freezes 
a  httle  deeper,  and  in  time  ice  of  immense  thickness  will  be  formed 
All    this    is    caused    by    the    peculiar    shape    of    the    mountains 
which     prevent     the    rays    of    the    sun    from    melting    the    ice  • 
the     temperature     there,    is     about     fifty     degrees.      One    hyaro- 
metric  peculiarity  is  that  the  air  is  very  dry.^  In  this  citv  if^the 
temperature  is  at  fifty  degrees,  it  will  feel  cold,  but  there,  having  no 
moisture  in  the  air,  it  feels  quite  warm,  so  that  out-door  work  can  be 
done  without  having  coats  on.      In  the  month  of  Auo-ust,  heavy 
rain  storms  occur,  yet,  in  three  hours  after  it  has  ceased,  the  ground 
is  thoroughly  dry.      On  these  mountains  we  can  see  the  beautiful 
phenomena  of  hail  forming  out  of  tlie  heavy   moisture,  and  see  the 
sun  shmmg  at  the  same  time.     It  is  probably  the  healthiest  climate  in 
the  world;  it  is  very  free  from  the  variations  which  we  have  here 
The  only  time  we  catch  cold  is  when  there  is  a  continuous  storm 
He  lived  mainly  o^it  of  doors  during  the  four  years  he  was  there, 
In  the  neighborhood  of  Georgetown,  out  of  a  population  of  4,OOo' 
there  were  only  three  deaths.     A  most  magnificent  spectacle  can  be 
witnessed  from  the  peaks  of  the  Rocky  mountains  ;  the  vast  plains; 
the  mountains  winding  on  each  other;  the  ridges  seeming  to  be  cov- 
ered with  snow,  but  it  is  only  the  superior  reflection  of  the  light; 
then  the  South  Pass,  which  is  a  misnomer,  for  it  should  be  called^the 
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E'ortli  Pass.     These  and  nianj  other  sublime  sights  can  be  seen  from 
these  lofty  elevations. 

Adjourned. 


April  22d,  1869. 

Professor  S.  D.  Tillman  in  the  chair.    Sir.  C.  E.  Emery,  Secretarj'. 

The  chairman  opened  the  proceedings  by  reading  the  following 
notes  on  new  inventions  and  discoveries  : 

Cement  for  Bottles  Coxtainixg  A^olatile  Liqueds. 
Chemists  who  have  used  a  luting  of  melted  sulphur  for  sealing 
bottles  containing  ether,  benzole,  bisulphide  of  carbon,  and  other 
volatile  liquids  will  find  it  much  more  convenient  and  quite  as  elfec- 
tive  to  mix  finely  ground  litharge  and  concentrated  glycerine  and 
apply  the  mixture  as  they  would  paint  around  the  cork  or  stopper. 
The  coating  soon  becomes  extremely  hard  and  air-proo^  but  it  can 
be  easily  removed  with  a  knife. 

A  Xew  AViiite  Paint. 

At  a  recent  meeting  of  the  French  Academy  of  Sciences,  M.  Sace 
called  attention  to  the  fact  that  tungstate  of  baryta  forms  an  excellent 
white  paint  which  has  as  good  a  tone  and  depth  as  white  lead,  and 
has  the  advantage  of  not  becoming  blackened  by  exposure  to  the 
atmosphere.  Sulphate  of  baryta  or  heavy  spar  has  of  late  been  used 
to  adulterate  white  lead.  Tungsten  or  wolfram  is  a  metal  often 
found  with  tin,  and  its  production  is  cheaper  now  than  formerly. 

The  Yak. 

This  animal,  of  the  bovine  family,  inhabiting  Thibet,  has  been 
subjected  to  a  series  of  experiments  in  France  for  the  purpose  of 
ascertaining  vvdiether  its  propagation  can  be  made  profitable.  Some 
years  since,  the  French  consul-general  of  Shanghai  brought  home  a 
herd  of  yaks,  which  were  placed  under  the  charge  of  the  Societe 
d' Acclimation,  which  at  its  last  sitting  offered  several  prizes  for 
rearing  and  training  this  animal.  The  yak  combines  some  of  the 
characteristics  of  several  domestic  animals.  It  resembles  the  ox,  but 
has  a  bushy  tail  like  the  horse  ;  its  hair  curls  like  some  kinds  of  wool, 
and  it  indulges  in  a  peculiar  grunt,  which  might  easily  be  mistaken 
for  that  of  a  pig.     The  wandering  tribes  of  Tartars  hold  the  yak  of 
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high  vahie,  because  it  is  a  sure-footed  beast  of  burden,  and  the 
female  yields  a  rich  milk,  the  butter  from  which  has  become  quite 
an  article  of  merchandise.  The  hair  is  made  into  ropes  and  cloth, 
and  its  skin  is  converted  into  clothing.  The  bushy  tail  is  extensively 
used  in  India  as  a  brush.  Its  horns  curve  outward  from  the  occi- 
pital ridge,  and  are  sometimes  as  white  as  ivory.  The  meat  of  the 
yak  has  a  flavor  somewhat  resembling  that  of  venison,  which  is  not 
diminished  by  domestication  and  acclimatization.  The  wild  yak  of 
Thibet  is  found  near  the  snow  line  of  the  mountains,  and  it  is  not 
improbable  that  this  animal  would  be  found  of  great  use  if  intro- 
duced into  the  mountain  regions  of  the  western  part  of  the  United 
States.-  The  domestic  animal  is  generally  about  four  feet  high  and 
seven  feet  long. 

Carbolic  Acid  as  a  Therapeutic  Agent. 
Joseph  Hirsh,  in  a  paper  recently  read  before  the  Chicago  College 
of  Pharmacy,  gives  an  account  of  a  series  of  experiments  made  by 
him,  showing  the  power  of  carbolic  acid  to  coagulate  albumen,  and 
adds  some  remarks  upon  the  eflect  of  this  acid  on  the  human  system, 
the  importance  of  which  can  hardly  be  over  estimated.  The  applica- 
tion of  a  concentrated  solution  of  the  acid  to  the  skin  produced  in  a 
short  time  a  white  oj^aque  spot  of  horny  aspect,  which  soon  peeled 
off.  The  same  spot,  produced  on  highly  sensitive  part  of  the  epider- 
mis, as  on  the  tongue,  at  once  loses  its  sensitiveness,  and  a  feeling  as 
of  the  presence  of  a  foreign  body  as  a  coating  is  experienced.  In 
both  cases  the  opacity  of  the  spot,  by  its  resemblance  to  the  opaque 
coagulated  albumen,  at  once  reveals  the  nature  of  the  change  pro- 
duced by  the  acid.  The  albumen  of  the  blood,  which,  through  tlie 
numberless  ramifications  of  the  blood-vessels,  is  carried  to  the  skin 
for  its  nourishment,  becomes,  coagulated.  In  this  state  it  is  solid, 
precluding  the  motion  of  liquids  of  its  own  kind  within  its  substance, 
and  with  this  motion,  nourishment  and  life.  As  lifeless,  dead  matter, 
the  skin  must  necessarily  peel  off ;  it  must,  with  the  loss  of  vitality, 
be  deprived  of  all  prerogatives  of  life  and  feeling,  as  noticed  above. 
Taking  the  coagulation  of  albumen  as  the  immediate  effect  of  apply- 
ing carbolic  acid  to  any  organic  substance,  we  shall  find  no  difficulty 
in  explaining  the  suspension  of  life  without  its  complete  extinction 
in  the  microscopical  beings  known  as  contagion. 

They  contain,  no  matter  whether  they  are  animalculie  or  minute 
plants  (a  question  not  definitely  settled),  albumen;  blood  albumen 
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in  the  former  case,  and  veo'etable  in  the  second.  Here  tlie  carbolic 
acid  eoagulatinw  the  albumen  on  the  surface  of  the  corpuscle,  forms 
an  insoluble  envelop  impenetrable  to  air,  and  to  further  quantities 
of  earl)olic  acid,  which  in  this  manner  forms  an  obstacle  to  the  entrance 
of  itself  into  the  interior  of  the  body.  This  retains  in  its  center  a 
minute  portion  nnchanged,  full  of  life,  capable  of  increase  under 
favorable  circumstances,  and  protected  from  external  influences  by  its 
coating  of  coagulated  albumen.  Such  a  corpuscle  acted  on  by  carbolic 
acid,  may  be  represented  by  an  egg  exposed  to  boiling  water  for  a  few 
seconds.  The  coagulating  influence  of  heat  aftects  the  superficial 
layer  of  albumen,  which  still  incloses  the  rest  of  the  egg  in  its  raw 
state  All  substances  or  processes  producing  the  same  coagulating 
effect  upon  albumen  do  in  reality  exert  the  same  destructive  influence 
upon  contagion  and  miasma,  but  do  not  possess  those  necessary 
properties  which  qualifies  them  for  this  purpose  as  well  as  carbolic 
acid.  Heat,  which  coagulates  albumen,  has  been  used  successfully 
in  the  disinfection  of  clothing  and  places  infested  with  the  poison  of 
cholera,  yellow  fever,  &c.;  but  while  we  can  turn  high  pressure  or 
even  superheated  steam  into  a  room,  a  ship,  &c.,  we  cannot  subject  a 
cholera  patient,  or  an  animal  infected  with  the  cattle  plague,  to  so 
high  a  temperature  as  to  destroy  the  poison  lurking  within  them ; 
and  if  in  diluted  carbolic  acid  we  have  a  remedy  which,  with  such 
coagulation,  will  destroy  the  activity  of  the  contagion  without  inter- 
fering with  the  process  of  life  in  the  patient,  we  have  found  a 
desideratum  which  is  at  once  a  boon  to  mankind  and  a  victory  of 
science  important  beyond  comparison.  The  use  of  other  chemicals 
as  the  mineral  acids,  and  their  salts,  which  coagulate  albumen,  is 
precluded  in  contagious  diseases,  under  the  same  circumstances,  and 
for  similar  reasons,  under  which  superheated  steam  is  unavailable. 
On  the  other  hand,  carbonic  acid  greatly  diluted  exerts  a  barely  per- 
ceptible influence  upon  the  vital  processes  of  the  largest  animals, 
while  its  powers  of  destroying  sporules  is  almost  equal  to  that  of  the 
concentrated  acid.  This  apparent  anomaly  is  easily  explained  on 
comparing  its  action  to  the  parallel  coagulation  of  a  highly  diluted 
solution  of  albumen  by  one  similarly  diluted  of  the  acid.  The  diluted, 
solution  is  as  completely  coagulated  as  a  dense  one ;  but  the  dilution 
of  the  liquid  places  the  particles  of  albumen  at  such  great  distances 
from  each  other  that  they  can  no  longer  form  a  coherent  mass  after 
coagulation,  but  remain  separately  suspended  in  the  liquid,  rendering 
it  opaque  and  milky  in  appearance.     This  liquid,  although  charged 
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with  insoluble  albumen,  will  filter  through  paper,  as  also  tlirough  the 
pores  of  all  tissues  of  the  animal  organism.  The  dilute  carbolic  acid, 
introduced  into  the  system  will,  in  the  same  manner,  coagulate  the 
albumen  and  sporules  it  meets  on  its  passage,  in  such  subdivision 
that  the  coagulum  can  no  longer,  form  a  dense  coherent  coating,  as  in 
the  case  during  the  aj)plication  of  the  concentrated  acid,  Avhile  the 
minute  particles  of  this  coagulum,  after  filtering  through  the  animal 
tissue,  do  not  oppose  an  obstacle  in  the  free  passage  of  greater 
quantities  of  the  carbolic  acids  or  of  the  vital  fluids.  On  the  other 
hand,  the  sporules  constituting  tlie  contagion  are  so  minute  themselves 
that  the  limited  sphere  of  action  of  the  diluted,  acid  still  embraces 
a  complete  sporule,  or  a  number  of  them,  which  thus  have  their  vitality 
suspended  as  completely  as  by  the  concentrated  acid.  This  great 
divisibility  (irrespective  of  the  volubility  of  the  acid)  prevents  its 
entire  neutralization  by  the  albumen  of  the  larger  organism  to  the 
exclusion  of  that  of  the  sporules,  the  albumen  being  a  base  of  no 
great  energy,  especially  if  linked  to  an  acid  as  faint  as  carbolic. 
Nevertheless  for  complete  curative  affect  the  dose  must  be  repeated, 
as  the  acid  owns,  in  common  with  all  other  drugs,  the  property  that 
the  limit  of  its  sj)here  of  action  is  proportionate  to  its  amount. 

IS^Ew  Life  Peeservee.  f 

Mr.  James  "Weston  exliibited  several  ingenious  applications  of 
wood  cut  into  veneer.  Amongst  the  rest  was  a  life  preserver  which 
consisted  of  eight  hollow  cylinders  formed  of  three  layers  of  veneer 
cemented  together,  the  grain  of  the  wood  in  the  middle  layer  being 
arranged  at  right  angles  to  the  grain  of  the  other  layers.  Each  cylinder  is 
covered  with  a  thin  sheet  of  guttapercha  which  makes  them  absolutely 
water  jjroof.  Four  of  tliese  cylinders  are  inclosed  in  a  canvass  case, 
and  two  cases  are  so  united  In*  sti-ips  that  a  set  of  four  cylinders  may 
be  worn  in  front  of  the  chest,  while  the  other  set  of  four  lie  on  tlie 
back.  Each  cylinder  is  about  six  inches  long  by  two  and  three- 
quarter  inches  in  diameter,  thus  containing  about  thirty-four  and  one- 
half  cubic  inches,  or  about  one-sixth  of  a  cubic  foot  for  the  eight 
'cylinders.  As  the  weight  was  stated  by  the  inventor  to  be  about 
one  and  three-quarter  pounds,  the  buoyant  power  of  the  life  preserver 
is  equal  to  about  eight  and  one-half  pounds — an  amount  amply  sufficient 
to  keep  the  face  well  out  of  the  water  if  the  wearer  assumes  a  proper 
position.  These  life  preservers  can  be  made  for  about  six  or  seven  dollars ; 
and  the  great  advantage  of  this  life  preserver  over  those  made    of 
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rubber  is  that  it  cannot  by  any  possibility  be  punctured  with  a  pin, 
or  by  coming  in  contact  with  rock  or  any  sharp  substance,  so  liable  to 
be  met  with  in  escaping  from  a  wreck  or  in  landing.  If  one  should 
be  punctured,  there  are  seven  more  left.  It  can  also  be  very  cheaply 
made,  and  takes  up  less  room  than  cork,  and  will  last  a  hundred  years. 
The  same  method  of  construction  may  be  applied  to  tools,  chairs, 
settees  and  life  boats,  so  as  to  increase  their  bouyancy. 

Veneer  Hubs  foe  Wueels. 

One  other  application  was  the  formation  of  veneer  hubs  foT  wheels. 
Mr.  "Weston  stated  that  a  well-known  carriage  house  in  this  city 
would  test  the  hubs  on  a  carriage  this  summer.  There  was  also 
exhibited  a  model  of  a  railroad  car  wheel  made  from  reneer  one- 
eighth  of  an  inch  thick  ;  the  grain  of  the  wood  in  each  altetnate  layef 
running  crosswise  to  the  preceding  one.  The  layers  are  arranged 
from  the  outside  toward  the  center,  each  layer  being  cemented  to  the 
preceding  one,  and  the  whole  being  formed  into  a  solid  and  very 
compact  mass  by  the  pressure  produced  by  forcibly  driving  a  plug 
into  the  central  hole.  The  rim  of  the  car  wheel  might  be  either 
steel  or  iron  ;  thus  would  be  obtained,  what  lias  long  been  a  desidera- 
tum, a  noiseless  wheel  for  the  sleeping  cars  of  our  railroads.  Mr* 
Weston  stated  that  he  believed  it  would  last  longer  and  answer  the 
purpose  better  than  any  other  car  wheel  ever  made.  It  was  not 
claimed  that  this  crossing  of  the  grain  of  the  wood  was  a  new  thing. 
The  veneers  need  not  be  more  than  one-eighth  of  an  inch  thick,  and 
it  will  be  readily  seen  that  a  wheel  may  be  made  of  any  si2;e  in  tliis 
manner. 

Mr.  "Weston  said  he  had  made  a  veneer  hat  for  himself,  and  also 
stated  that  he  believed  a  balloon  would  yet  be  constructed  of  veneer, 
combining  lightness,  strength  and  durability.  The  latter  statement, 
however,  may  be  regarded  'as  exceedingly  questionable. 

Mr.  Blanchard  remarked  that  this  plan  of  constniction  is  of  great 
value  where  great  strength  is  required  in  ornamental  work.  Arches 
or  moldings  of  an  ornamental  character  may  be  made  by  placing 
together  three  layers  of  veneer,  the  grain  of  the  middle  layer  run- 
ning in  a  direction  pei-pendicular  to  the  grain  of  the  other  two. 
Draughting  boards  of  the  best  kind  may  be  made  in  this  manner. 

The  Bees  and  the  "Weather. 
Dr.  Lambert  addressed  the  Association  upon  a  subject  to  which  he 
had  given  great  attention,  namely :   The  possibility  of  predicting  the 
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cliaracter  of  an  approaching  winter  from  the  labors  of  the  bees 
during  the  preceding  season.  He  held  it  to  be  a  fallac}''  that  the 
winter  must  be  very  cold  when  cabbages  were  scarce  in  the  summer ; 
and  he  who  judges  of  the  weather  by  the  fullness  of  the  moon  is  a 
fool.  But  the  rigor  of  the  a])proaclnng  winter  may  be  estimated  by 
the  amount  of  honey  stored  by  the  bees  during  their  working  season. 
If  they  lay  up  a  large  store  of  honej^,  an  open  winter  is  sure  to 
follow.  If  the  honey  crop  is  small,  the  winter  will  be  cold.  Last 
year  the  bees  had  garnered  less  honey  than  during  any  season  for 
twenty-three  years,  and  the  winter,  from  the  middle  of  November  to 
the  middle  of  April,  was  unusually  severe.  The  average  tempera- 
tu]-e  was  several  degrees  lower  than  had  been  known  for  more  than 
twenty  years  (except  in  five  winters),  and  as  he  had  watched  the 
industrious  insects  during  all  that  time,  and  had  rarely  known  the 
sign  to  fail,  he  considered  the  bee  as  good  an  indicator  as  the  soilth- 
ward-flying  goose,  the  river-swimming  squirrel,  or  any  other  of  the 
thousand  living  tilings  whose  movements,  according  to  the  weather- 
wise,  foretell  the  state  of  tlie  coming  season.  In  December  last  he 
had  predicted  aii  early  closing  of  the  Hudson ;  but  the  navigators  of 
that  river,  taking  their  cue  from  the  moon,  refused  to  respect  his 
judgment.  He  had  been  watching  the  bees.  On  the  lltli  of  that 
month  the  ice  was  sixteen  inches  thick  in  the  stream,  and  it  cost  the 
owners  of  one  steamer  $3,000  to  cut  her  way  through  to  Albany. 
This  result  did  not  follow  because  nature  cared  anything  about  the 
bees,  but  because  the  same  causes  whicli  cut  short  the  honey  crop 
during  the  summer  conspired  to  produce  a  cold  winter.  The  same 
thing  occurs  in  the  case  of  the  currant.  If  the  currant  blossoms 
drop,  the  summer  will  be  cool  and  damp.  Acid  fruits  are  good  when 
the  weather  is  dry  and  warm,  and  it  is  so  arranged  that  when  the 
summer  is  to  be  damp  and  cool,  sucli  fruits  shall  be  scarce.  ]^ot 
because  nature  cares  particularly  about  our  wants  and  comforts, 
but  because  the  same  causes  conspire  to  produce  these  different 
effects. 

Mr.  J.  Phin. — I  have  given  some  attention  to  bees.  Last  year,  in 
certain  parts  of  the  country,  the  bees  stored  very  large  cpiantities  of 
honey,  and  in  these  regions  the  winter  was  similar  in  character  to  the 
winter  as  it  existed  elsewhere.  By  what  rule  would  the  inhabitants 
of  these  districts  prophecy  the  character  of  the  approaching  winter  ? 

Dr.  Lambert. — These  were  exceptional  regions.  I  speak  of  this 
indication  merely  as  a  general  rule.     During  last  winter  honey  was 
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very  scarce  and  dear.     That  is  tlie  test.     Washington  market  is  the 
best  barometer. 

Mr.  Phin. — Perhaps  so,  but  -I  think  yon  will  find  the  exceptions 
pretty  general  too.  Moreover,  how  would  it  be  if  the  farmers  throngh- 
out  the  country  were  to  take  to  the  general  production  of  some  honey 
producing  plant,  such  as  buckwheat  ? 

Mesteeals. 

Dr.  Parmelee  read  a  letter  from  Prof.  Julus  G.  Pohle,  in  which 
was  described  a  small  collection  of  minerals  presented  by  Prof  P.  to 
the  Institute.  The  first  of  these  was  a  specimen  of  massive  rutile, 
discovered  by  one  of  our  soldiers  in  the  valley  of  the  Shenandoah. 
On  analysis,  it  was  pure  oxyd  of  titanium.  Another  was  a  specimen 
of  native  sulphide  of  antimony  from  Xew  Brunswick,  where  a  vein 
nearly  three  feet  in  width  exists.  It  contains  a  small  j^roportion  of 
arsenic.  A  specimen  of  rock  salt  from  the  Island  of  St.  Domingo 
was  also  exhibited.  In  this  island  it  exists  in  immense  quantities. 
The  specimen  exhibited  contained  ninet^Miine  per  cent  of  pure  salt. 

The  chairman,  after  some  preliminary  business,  announced  as  the 
regular  subject  of  the  evening, 

Light  and  Color, 

Dr.  P.  Yanderweyde  took  the  floor  and  first  called  the  attention 
of  the  society  to  achromatism.  Its  derivation  is  from  the  Greek  a 
(privitive),  and  cht'o^na,  color.  Achromatism  refers  to  those  princi- 
ples by  which  we  are  enabled  to  free  instruments  requiring  lenses 
from  defects  relating  to  color.  These  defects  are,  that  objects  viewed 
through  them  appear  colored.  If  stars  or  other  heavenly  bodies  be 
observed  by  the  aid  of  a  telescope,  they  will  appear  colored,  and  this 
coloration  is  due  to  principles  which  were  afterward  explained  by 
the  lecturer.  The  same  defects  are  observable  in  the  microscope. 
The  reasons  for  this  are  as  follows :  When  rays  of  light  fall  upon  the 
surfaces  of  denser  media  than  that  through  which  they  have  been 
traveling  they  are  refracted,  and  this  refraction  is  not  always  the 
same.  It  varies  with  the  direction  in  which  the  ray  strikes  the  sur- 
face. Descartes  has  investigated  the  subject,  and  determined  tlie 
law  of  this  variation.  But  rays  of  light  are  not  only  refracted,  but 
dispersed  into  various  colors.  This  was  treated  of  at  a  former  meet- 
ing, and  does  not  need  to  be  here  enlarged  upon.  It  was  found, 
however,  within  the  past  few  years,  that  the  dispersive  power  of 
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various  media  is  independent  of  their  refractive  power.  This  fact 
furnislied  a  clue  to  the  solution  of  the  problem  of  removing  the 
coloration  of  bodies  in  the  use  of  lenees.  Flint  glass  has  a  greater 
refractive  poAver  than  crown  glass.  If  a  lens  of  flint  glass  and  a  lens 
of  crown  glass  be  placed  together,  the  curvature  of  each  may  be 
such  that  the  dispersive  power  of  each  may  be  destroyed,  v/hile  a 
part  of  the  refractive  power  is  retained. 

Researches  into  the  spectrum  show  that  differently  colored  lights 
have  different  degrees  of  velocity.  A  difference  between  various 
matters  is  also  observable  in  this  resjiect.  Some  substances  will  only 
transmit  rays  of  a  certain  velocity,  while  other  media  will  allow  rays 
of  a  different  velocity  to  pass  through  them.  Rock  salt  will  transmit, 
rays  of  a  lower  velocity  than  glass.  Rays,  therefore,  which  are  not 
visible  to  the  eye,  or  rays  of  heat,  will  pass  through  this  medium 
which  rays  of  light  can  scarcely  penetrate.  We  are  thus  enabled  to 
liave  a  heat  spectrum.  The  chemical  rays  of  the  spectrum  may  also 
be  separated.  Dr.  Yanderweyde  finally  spoke  of  the  great  advances 
which  have  been  made  in  the  microscope,  claiming  that  much  is  yet 
to  be  done  in  this  field. 

Experiments  with   LrMiNous  Flames. 

Mr.  John  Johnson  then  exhibited  an  apparatus  designed  to 
demonstrate  that  flames  are  composed  of  cones  of  different  colors. 
The  apparatus  consisted  of  a  long  tube  connected  with  the  gas  pipe 
by  an  India  rubber  tube ;  a  small  flame  of  gas  may  thus  be  obtained 
at  the  end  of  the  tube.  By  shaking  this  tube  violently  around,  the 
colors  of  the  spectrum  are  to  be  observed  in  the  flame.  Mr.  John- 
son also  explained  a  means  for  utilizing  smoky  hydro-carbon  oils. 
The  burning  oils  were  placed  under  a  Bunscn  burner  open  at  the 
bottom.  The  almost  colorless  flame  of  the  burner  was  thereby  ren- 
dered very  bright,  the  unconsumed  particles  of  carbon  from  the  oil 
becoming  incandescent  in  the  Bunsen  flame.  •    ■ 

The  society  then  adjourned. 


April  29th,  1869. 

Professor  S.  D.  Tillman  in  the  chair.   I^Ir.  C.  E.  Stetson,  Secretary. 

Dr.  Tillman  read  the  following  interesting  paper  upon  a  subject 
which  is  at  present  attracting  a  good  deal  of  attention  : 
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Solar  Spots. 

/'The  recent  passage  of  a  large  spot  across  the  sun's  equator  reminds 
US  that  just  one  hundred  years  have  elapsed  since  Dr.  Alexander 
Wilson,  of  Glasgow,  after  a  careful  series  of  observations,  gave  the 
first  plausible  explanation  of  this  class  of  phenomena.  He  found  that 
one  side  of  the  penubral  fringe  which  surrounds  a  dark  nucleus,  form- 
ing the  center  of  a  solar  spot,  became  narrower  on  approaching  the 
central  line  of  the  sun's  disk,  and  after  passing  it  the  same  side  of  the 
fringe  was  widened,  while  the  opposite  side  was  gradually  reduced  in 
width.  Hence,  he  inferred  that  these  appearances  indicated  the  for- 
mation of  a  vast  funnel-shaped  cavity  in  the  sun's  envelop.  Ten 
years  later,  in  1779,  Sir  William  Herschel  investigated  the  pheno- 
mena more  fully,  and  from  the  character  of  these  spots  made  some 
deductions  regarding  the  constitution  of  the  sun,  which  have  been 
generally  accepted  until  within  a  very  recent  period.  He  sujpposed 
the  sun  to  be  mainly  a  dark  mass,  surrounded  by  two  atmospheres ; 
that  nearest  to  the  center  being  less  luminous  than  the  outer  enve- 
lop, which  is  enormous  in  depth,  of  great  brilliancy,  and  the  source 
of  all  solar  light  and  heat.  When,  therefore,  the  envelops  were  rent 
asunder,  a  portion  of  the  sun's  body  would  be  seen  as  the  dark  nucleus, 
while  in  the  penumbra  would  be  revealed  the  shelving  sides  of  the 
inner  envelop.  After  Mr.  Dawes  announced  the  discovery  of  a 
rotary  motion  in  sun  spots,  their  action  was  assigned  to  causes  simi- 
lar to  those  which  produced  cyclones  and  whirlwinds  m  our  own 
atmosphere. 

The  density  of  the  sun  is  only  one-fourth  the  density  of  the  earth, 
while  gravity  at  the  surface  of  the  sun  is  nearly  twenty-eight  timea 
greater  than  that  force  on  the  earth ;  furthermore,  the  heat  in  the 
exterior  of  the  sun  is  so  intense  that  iron,  nickel,  magnesium,  and 
other  metals,  which  the  spectroscope  assures  us  form  a  part  of  it,  are 
maintained  in  a  state  of  elastic  vapors ;  these  and  other  considerations 
lead  us  to  infer  that  the  actual  diameter  of  the  solid,  or  perhaps  only 
liquid,  portion  of  our  great  central  luminary  is  not  more  than  one- 
half  of  its  apparent  diameter,  consequently  the  dark  nucleus  forming 
the  cente^iof  a  solar  spot  does  not  have  the  significance  assigned  to  it 
by  the  elder  Herschel.  Moreover,  the  existence  of  a  separate  envelop 
between  the  photosphere  and  the  body  of  the  sun  is  not  essential  to 
a  satisfactory  explanation  of  the  changing  aspect  of  a  sun  spot,  since 
the  shading  of  the  penumbra  is  found  to  result  from  streaks  of  light 
falling  from  the  more  luminous  into  the  less  luminous  portion  below. 

[Inst.]  68 
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Solar  spots  appear  singly  or  in  groups  within  thirty  degrees  of  the 
sun's  equator,  and  from  their  position  are  supposed  to  be  directly 
influenced  by  the  rotation  of  the  sun.  They  expand,  contract  and 
disappear  with  great  rapidity,  yet  their  peculiar  formation  precludes 
the  idea  entertained  by  some  that  the  same  s])ot  can  ever  return. 
These  spots  are  found  unusually  numerous  in  certain  intervals  of 
time.  The  veteran  observer,  Schwabe,  of  Dessau,  who  has  for  the 
last  forty  years  made  this  subject  his  constant  study,  gives  to  sun 
spots  a  periodicity  of  eleven  years,  an4  has  suggested  that  they  may 
have  some  connection  with  meteoric  showers.  Prof.  Wolfe,  sometime 
since,  expressed  an  opinion  in  the  Paris  Conqjies  Itendus  that  their 
appearance  dej^nded  on  the  planets,  Saturn,  Jupiter,  Venus  and  the 
eartli.  It  has  not  yet,  however,  been  satisfactorily  shown  that  there 
is  any  direct  relation  between  their  periodicity  and  that  of  any  other 
celestial  phenomenon.  So  much  is  yet  to  be  discovered  before  the 
problem  of  sun  spots  can  be  solved  that  the  sun  must  remain  for  a 
long  time  the  most  interesting  day  study  of  the  astronomer.  The 
iigitation  of  the  sun's  exterior  is  a  subject  of  special  wonder.  Obser- 
vations frequently  made  during  a  solar  eclipse  prove  that  portions  of 
ihe  gaseous  exterior  rise,  as  protuberances,  to  the  height  oF  80,000 
miles  beyond  its  apparent  surface.  Many  of  the  solar  spots  are  known 
to  exceed  50,000  miles  in  diameter  and  2,000  miles  in  depth,  while  in 
the  immediate  neighborhood  of  the  great  spots  the  telescope  reveals 
the  movement  of  most  luminous  streaks  called  faculce,  and  every- 
where minute  specks  and  pores  which  seem  to  be  kept  by  the  seeth- 
ing mass  ill  constant  fluctuation.  Certainly,  the  most  sublime  idea  of 
commotion  which  can  be  conceived  will  be  derived  from  a  study  of 
that  vast  and  incessant  sweep  of  attenuated  matter  which  forever 
varies,  and  yet  preserves  the  form  of  the  sun's  surface. 

The  Velocipede. 

Mr.  John  Johnson  exhibited  and  explained  a  diagram  illustrative  of 
some  points  connected  with  the  velocipede.  The  question  involved 
seemed  to  relate  to  the  power  of  a  man  as  applied  to  such  a  machine, 
and  measured  in  foot-pounds.  « 

Mr.  J.  K.  Fisher  read  from  his  note-book  the  results  of  certain 
investigations  recently  made  in  regard  to  the  velocipede  as  a  useful 
machine ;  that  is,  as  one  which  accomplishes  a  fair  amount  of  work 
in  proportion  to  the  amount  of  power  applied.  Referring  to  the 
experiments  of  Sir  John  McNeill  in  regard  to  traction  on  roads  of 
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diiferent  kinds,  he  gave  the  following  data,  which   are   generally 
accepted  as  accurate : 

Kesistance  IK  Pounds  pek  Ton  on  Diffeeent  Roads. 

Iron  floor 8  lbs.  per  ton 

Stone  tramway 12  lbs.  per  ton 

Paved  road 33  lbs.  per  ton 

Macadamized  road 46  to     65  lbs.  per  ton 

Oravel 147  lbs.  per  ton 

In  the  case  of  the  velocipede,  allowing  the  resistance  to  be  forty- 
six  pounds  per  ton,  the  velocipede  and  the  rider  to  weigh  together 
one  tenth  of  a  ton,  and  the  effective  work  of  a  man  to  be  one-eighth 
of  a  horse,  or  4,700  pounds  raised  one  foot  high  per  minute,  then  the 
velocity  attained  should  be  about  ten  miles  per  hour.  This  is  more 
than  a  man  can  accomplish  by  merely  walking.  It  will  be  seen, 
however,  that  if  the  resistance  should  be  as  great  as  that  on  a  gravel 
road,  the  utmost  power  of  a  man  would  drive  the  machine  only  about 
three  miles  per  hour,  wliich  is  less  than  he  could  walk. 

Dr.  Vanderweyde. — In  the  velocipede  we  have  a  wheel  say  ten 
feet  in  circumference,  and  a  crank  of  but  ten  or  twelve  inches.  Bj- 
moving  our  feet  up  and  down  to  the  extent  of  twelve  inches,  we  pro- 
pel ourselves  a  distance  often  feet ;  and,  meantime,  our  entire  weight 
is  supported  by  the  saddle  of  the  velocipede.  Surely,  we  are  enabled 
to  gain  a  great  deal  by  this. 

Mr.  J.  S.  Whitney. — It  is  all  very  well  to  talk  of  the  velocipede 
being  a  useful  machine ;  but  when  we  consider  the  constant  mental 
strain  which  is  kept  up,  owing  to  the  amount  of  watchfulness  required 
to  maintain  the  proper  balance,  it  will  be  obvious  that  riding  a  veloci- 
pede becomes  very  hard  work.  The  amount  of  watchfulness  required 
will  be  seen  from  the  fact  that  one  of  our  best  velocipedists,  who  is 
also  a  very  powerful  man,  tells  us  that  merely  passing  over  a  nail  in 
the  floor  has  a  perceptible  effect  on  the  machine.  In  addition  to  this 
there  is  the  liability  of  getting  spilt,  for  I  can  myself  testify  that  in 
my  attempts  at  riding  the  velocipede  I  found  myself  in  some  very 
undignified  attitudes. 

Dr.  Vanderweyde. — Tliose  who  skate  well  make  no  such  mental 
exertion.  A  poor  skater  is  in  constant  danger,  but  to  a  good  skater 
the  keeping  of  his  balance  is  a  second  nature,  and  he  does  it  uncon- 
sciously and  without  effort.  It  will  be  the  same  with  the  velocipede  ; 
when  a  man  has  become  thoroughly  expert  he  will  be  in  no  danger 
of  fallinff. 
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Dr.  J.  J.  Edwards.— Yes ;  and  when  the  gentleman  was  youno-er 
It  required  a  constant  effort  on  "his  part  to  keep  his  balance,  even 
though  he  was  not  mounted  either  on  stilts,  skates,  or  a  velocipede 
The  art  of  walking  has  to  be  acquired  by  us  all,  and  is  no  more 
natural  to  us  than  skating  or  riding  the  velocipede.  And  yet  none 
of  us  find  that  it  requires  any  mental  strain  for  us  to  keep  balanced 
on  our  feet. 

In  reply  to  a  suggestion  that  the  legs  were  the  most  natural  means 
of  locomotion.  Dr.  Tillman  remarked  that  it  was  a  well  known  fact 
that  railroad  laborers  on  a  hand-car  can  propel  themselves  at  the  rate 
of  eight  or  ten  miles  per  hour,  and  keep  up  this  speed  for  quite  a 
distance  At  the  same  time  they  transport  quite  a  load  of  tools,  rails, 
etc.  This  result  is  owing  to  the  perfectly  solid,  smooth  track  on 
which  the  car  is  moved.  Of  course  on  the  smoothest  common  road, 
Buch  as  a  velocipedist  seeks,  they  would  make  no  headway  in  the 
hand-car. 

Dr.  Lambert.-Many  here  present  have  no  doubt  tried  the  hand- 
cars found  at  Saratoga  and  other  places  of  amusement ;  and  any  one 
that  has  had  any  experience  on  the  subject  must  confess  that  to  pro- 
pel ones  self  by  means  of  these  hand-cars  is  much  more  exhausting 
than  to  walk  the  same  distance.  One  of  our  velocipedists,  who  is 
making  $100  per  week,  was  complimented  the  other  day  upon  the 
ease  with  which  he  earned  his  money.  "Ah,"  said  he,  " it  is  all  very 
well  to  talk,  but  I  never  worked  so  hard  in  my  life,  and  you  would 
ttimk  so  too  if  you  were  to  try  it." 

Mr.  Whitney.-All  velocipedists  will  teU  you  it  is  the  hardest 
Kind  01  work. 

.  Mr.  Phin  -There  are  two  points  to  be  considered  in  this  connec- 
tion. The  first  is  the  fact  that  railroad  laborers  and  others,  whose 
muscles  are  trained  to  the  work,  can  make  fifteen  miles  per  hour  and 
not  suffer  from  over  exertion.  In  these  men  the  peculiar  muscles 
which  are  brought  into  play  in  this  kind  of  work  have  been  trained 
and  developed.  In  professional  men,  like  Dr.  Lambert  and  others 
the  muscles  of  the  arms  are  not  so  fully  developed  as  those  of  the 
legs  We  all  use  our  legs  to  a  certain  extent,  and  the  muscles 
employed  in  walking  rarely  get  a  chance  to  suffer  from  atrophy 
occasioned  by  want  of  use.  But  except  in  the  case  of  workmen  who 
wield  tlie  hammer,  the  jack  plane,  the  saw,  the  crowbar,  tlie  hoe,  or 
the  pitchfork,  the  muscles  of  the  arm  are  not  exercised,  and  they 
become  comparatively  weak.     To  compare  the  amount  of  work  per- 
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formed  b}'  the  arms  of  a  literary  man  with  that  effected  by  the  arms 
of  a  blacksmith  of  the  same  weight,  would  be  preposterous,  although 
perhaps  the  literary  man  would  outwalk  the  blacksmith.  I  have 
myself  walked  nearly  fifty  miles  in  a  day,  but  I  should  have  found  it 
very  difficult  to  propel  myself  that  distance  by  my  arms.  The 
second  point  is  the  fact  that  in  walking  we  do  a  great  deal  of  useless 
work.  Every  time  we  take  a  step  the  center  of  gravity  is  raised 
and  then  allowed  to  fall.  Now,  if  man  were  a  mere  machine,  this 
falling  of  the  center  of  gravity  might  be  made  to  effect  some  work 
which  would  tend  to  increase  the  final  result.  According  to  modern 
theory,  it  might  even  be  made  to  produce  heat,  but  this  heat  would 
unfortunately  be  useless  for  the  production  of  muscular  force.  Let- 
ting a  man  fall  through  ten  feet  will  not  restore  the  muscular 
exhaustion  produced  by  his  raising  himself  through  that  space. 

Mr.  Whitney. — It  is  true  that  in  walking  we  raise  the  center  of 
gravity  a  little,  but  in  the  velocipede  we  raise  one  leg  a  great  deal, 
and  the  one  balances  the  other. 

Mr.  Blanchard. — Yes  ;  but  one  leg  balances  the  other,  and  there  is 
thus  no  loss  incurred. 

Dr.  Yanderweyde.- — In  the  velocipede  the  weight  of  the  body  is 
entirely  supported,  and  every  motion  made  by  the  feet  is  greatly 
multiplied  in  the  final  result.  It  is  nonsense  to  talk  of  the  effect  of 
awkwardness  in  considering  the  mechanical  results  produced  by  any 
machine. 

New  Instrument  fok  CurriNG  Glass. 

Mr.  J.  Johnson  gave  a  very  lucid  explanation  of  a  new  instrument 
made  of  steel,  which  he  had  just  seen  and  used,  and  which  cut  glass 
as  well  as  the  diamond.  Unless  some  unforeseen  objection  should 
arise,  it  promised  to  be  of  great  utility. 

Street  Sweeper. 

Mr.  Adolphus  Wurth  exhibited  a  machine  which  he  had  invented 
for  sweeping  the  streets.  It  was  similar  in  construction  to  machines 
for  this  purpose  which  have  been  previously  presented. 

Mr.  Fisher. — The  only  true  street  cleaner  is  water.  Sweeping 
does  little  or  no  good.  Wash  your  streets  with  water  and  blow  the 
water  out  of  all  lioles,  and  then  you  will  have  clean  streets.  Or,  bet- 
ter yet,  have  your  streets  so  perfect  th^t  there  shall  be  no  holes  in 
them. 
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An  inquiry  was  here  made  as  to  the  amount  of  damage  caused  ta 
furniture,  clotliing,  etc.,  by  the  dust  in  the  city  of  New  York.  No 
direct  reply  was  given  to  this  question,  but  it  was  stated  that  Mr. 
Edwin  Chadwick  estimated  that  the  dust  of  London  entailed  upon 
the  inhabitants  an  amount  of  extra  washing  which  was  not  less  than 
£1,000,000  per  annum. 

Dr.  J.  Y.  C.  Smith  hoj)ed  that  the  time  would  come  when  steam 
carriages  and  good  roads  would  effectually  abate  this  nuisance. 

The  interesting  article  was  read  by  the  author — 

On  the  Computing  and  Compaking  of  Indicatok  Diagrams. 

G.  H.  Babcock. — It  is  a  fact  well  known  to  engineers,  that  by  none  of 
the  ordinary  methods  of  expressing  the  comparative  merits  of  different 
engines,  can  a  satisfactory  conclusion  be  reached  as  to  the  value  of  any 
pecuhar  construction,  unless  all  the  conditions  and  circumstg,nces  under 
which  the  comparison  is  made  are  precisely  similar.  The  amount  of  coal 
burnt  per  hour  per  horse-power  is  a  common  criterion,  but  so  many 
other  conditions  than  that  of  the  construction  of  the  engines  enter 
into  and  effect  the  result,  such  as  the  evaporative  efficiency  of  the 
boiler,  the  quality  of  the  fuel,  the  load,  the  amount  of  protection 
to  the  boilers  and  pipes,  from  radiation,  etc.,  that  it  affords  no  just 
criterion  by  which  to  judge  the  perfection  of  the  engine  alone,  unless 
these  several  conditions  are  all  equal  in  the  classes  in  which  a  com- 
parison is  desired. 

The  amount  of  water  required  per  hour  per  horse-power  gives  a 
much  nearer  approximation  to  the  relative  value  of  different  engines  ; 
but  in  this  comparison,  also,  it  is  necessary  that  the  load  relative  to 
the  capacity  of  the  engine,  the  quality  of  the  steam,  whether  dry  or 
wet,  and  all  the  exterior  conditions  should  be  precisely  similar,  to 
render  the  comparison  just.  But  even  when  the  exterior  conditions 
are  similar  neither  of  these  tests  give  any  result  by  which  can  be 
determined,  save  by  inference,  the  relative  advantages  of  different 
mechanical  arrangements  or  proportion  of  parts.  It  being  almost 
impossible,  except  by  special  construction  for  the  purpose  of  experiment 
to  lind  two  engines  under  circumstances  where  the  sole  difference  is 
in  some  specific  point  of  arrangement  or  proportion,  the  precise  effect 
of  that  difference  cannot  be  determined  by  the  consumption  of  fuel 
or  water. 

The  use  of  the  indicator  is  the  most  satisfactory  way  yet  devised 
for  ascertaining  the  relative  efficiency  of  various  constructions  and 
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styles  of  engines,  under  dilfering  conditions  ;  the  shape  of  the  dia- 
grams produced  by  this  instrument  giving  to  a  practiced  eye,  but 
only  to  such,  an  indication  of  the  relative  perfection  of  the  valve 
motion,  the  size  of  the  passages,  and  the  general  efficiency  of  the 
machine.  But  it  is  desirable  to  be  able  to  compute  these  diagrams 
ih  some  way  which  will  give  a  mathematical  expression  of  their 
several  grades  of  efficiency,  and  thus  enable  us  to  express  the  com- 
parative values  of  diflerent  forms  of  construction,  independent  of  the 
varying  conditions  under  which  the  diagrams  have  been  taken,  and  a 
method  of  accomplishing  this  object  forms  the  subject  of  the  present 
investigation.  » 

It  is  evident  that  an  engine  which  has  no  losses  from  clearance, 
condensation  or  leakage ;  which  takes  the  steam  at  boiler  pressure 
until  the  point  of  cut-off,  expanding  in  accordance  with  the  hyper- 
bolic formula,  exhausting  at  the  end  of  the  stroke  to  atmospheric 
pressure,  or  to  perfect  vacuum,  according  as  it  is  condensing  or  non- 
condensing,  performing  the  back  stroke  with  no  back  pressure  (back 
pressure  being  reckoned  from  atmosphere  if  non-condensing,  or 
vacuum  if  condensing),  and  compressing,  if  at  all,  on  the  hyperbolic 
curve,  would  give  the  utmost  power  which  could  be  obtained  prac- 
tically from  that  amount  of  steam  used  under  that  pressure  and 
degree  of  expansion.  And  it  being  self-evident  that  the  engine 
which  approaches  nearest  in  its  action  to  the  above  has  the  best  pro- 
portions and  arrangement  of  its  mechanism,  we  will  adopt  it  as  a 
standard,  and  proceed  to  institute  a  comparison  of  the  diagram  made 
by  a  given  engine,  with  this  standard  engine,  having  the  scDiie  capa- 
city (including  clearance)  and  xising  the  same  amount  of  steam  with 
the  same  hoiler  pressure  /  that  is,  we  propose  to  compare  each  dia- 
gram with  a  diagram  calculated  for  a  theoretically  perfect  engine 
under  precisely  similar  circumstances. 

The  amount  of  steam  expended  in  producing  the  power  developed 
in  any  particular  case,  is  measurable  in  two  ways :  By  the  amount 
which  enters  the  cylinder,  and  by  the  amount  which  is  discharged 
therefrom.  Had  we  the  exact  means  of  measuring  either  of  these 
quantities,  we  should,  of  course,  iind  them  precisely  equal ;  but, 
owing  to  the  unavoidable  condensation  within  the  cylinder,  part  of 
which  is  reevaporated  during  expansion,  and  of  more  or  less  leakage 
into  the  cylinder  after  the  valves  are  closed,  the  indicator  diagram 
nearly  always  shows  an  apparently  greater  quantity  of  steam 
exhausted  than  received.     The  exact  point  of  cut-off  or  suppression 
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is,  in  most  cases,  also  very  difficult  of  determination  by  means  of  the 
diagram,  while  it  is  not  difficult  to  decide  upon  the  point  of  exhaust, 
■with  sufficient  accuracy  for  our  present  purpose ;  consequently  a 
nearer  approximation  to  the  true  amount  of  steam  used,  may  be 
obtained  by  measuring  the  steam  exhausted  than  by  the  induction. 

But  it  should  be  remarked  here,  that  the  indicator  diagram  does 
not  show  the  full  quantity  of  steam  used  under  any  circumstances ; 
as  there  is  more  or  less  water  evaporated  from  the  interior  surfaces 
of  the  cylinder  during  the  return  stroke  of  the  piston,  while  the 
exhaust  valve  is  open,  the  steam  from  which  evaporation  does  not 
show  on  the  diagram,  but  nevertheless  carries  off  a  quantity  of  heat 
that  has  to  be  replaced  by  the  condensation  of  more  live  steam,  while 
the  induction  valve  is  open,  on  the  return  stroke,  and  this  steam  also 
is  unrepresented  upon  the  diagram.  Again,  there  may  be,  and  often 
is  a  leak  from  the  cylinder  either  past  the  piston  or  exhaust  valve, 
during  the  forward  stroke,  which  may  be  detected  by,  but  is  not 
measurable  upon,  the  diagram,  although  a  leak  into  the  cylinder  is 
shown  by  a  higher  terminal  pressure.  There  is,  consequently,  a 
quantity  of  steam  used  which  it  is  impossible  to  estimate  by  means  of 
the  indicator  alone,  the  effect  of  which  upon  this  investigation  will 
be  considered  hereafter. 

Having  assumed,  therefore,  that  the  terminal  pressure  represents 
a  sufficiently  near  approximation  to  the  quantity  of  steam  used  in 
developing  the  power  represented  by  the  diagram,  we  will  proceed  to 
construct  a  diagram  of  a  theoretical  engine  of  the  same  capacity, 
including  clearance,  as  the  engine  under  consideration,  and  having 
the  same  terminal  pressure.  But  in  order  to  do  this  we  must  first 
know  the  pressure  of  steam  in  the  boiler^  and  the  clearance  in  the 
cylinder  and  passages.  The  former  is  generally  given  on  the 
diagram,  and,  where  practicable,  should  be  corrected  by  testing  the 
gauge  with  the  indicator  spring.  The  clearance  is,  however,  rarely 
given,  and  varies  in  different  engines  from  one  and  a  half  to  ten  per 
cent  per  of  the  space  swept  through  by  the  piston  in  one  stroke.  If 
we  have  the  drawings  of  the  engine  we  can  calculate  it ;  if  we  know 
the  style  of  engine  we  can  approximate  it ;  and  if  there  is  any  com- 
pression, we  can  estimate  it  from  the  diagram,  by  assuming  any  two 
convenient  points  in  the  curve,  measuring  the  pressure  from  absolute 
vacuum  at  those  points,  and  their  distance  from  a  line  vertical  to 
the  vacuum  line,  and  touching  the  end  of  the  card  ;  thus  in  Fig.  1, 
let  p  ==  pressure  and  d  =  distance  of  the  first  point,  or  the  one  far- 
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tliest  from   the  end   of  the   diagram,  p    and   ^==respectively  the 
same   quantities   for   the   other   point,    and   a;=the  clearance,  then 

pdr—p'd 

(x  -f  d)  p={x  H  d)  p  and  thence  we  have  the  formula  x= 

P—P 
p  and  d  may  be  measured  in  any  convenient  scale,  and  x  will  be  in  the 
same  scale  as  d.  Or  we  may  determine  the  clearance  geometrically 
by  the  following  construction  (see  Fig.  2).  Assume  two  points  a 
and  B  in  the  compression  curve,  and  connect  them  by  a  right  line  a  b, 
continuing  this  line  until  it  cuts  the  line  of  no  pressure,  f  e  at  e. 
Draw  A  D  and  b  c  perpendicular  to  f  e,  and  make  f  d  =  c  e.  Then 
F  is  the  end  of  the  theoretical  diagram  including  clearance,  and  the 
distance  of  f  from  the  boundary  of  the  indicator  diagram  is  the  clear- 
ance in  the  scale  of  the  length  of  the  diagram,  which  represents  the 
stroke  of  the  piston. 

Having  determined  the  clearance,  we  proceed  to  lay  out  the  theo- 
retical diagram  as  follows :  "We  first  draw  a  line  representing  the 
boiler  pressure,  which  is  given  in  the  scale  of  the  instrument,  and 
also  a  line  of  no  pressure  or  perfect  vacuum,  at  14.7  pounds  from  the 
atmospheric  line,  unless  the  true  barometric  reading  is  given.  "We 
then  divide  the  length  of  the  diagram,  including  clearance,  into  a 
number  of  equal  parts,  generally  ten,  though  any  number  will  answer. 
We  next  measure  the  pressure  at  the  point  of  exhaust,  which  is  usu- 
ally a  little  before  the  end  of  the  stroke,  and  find  the  terminal  press- 
ure therefrom  either  by  the  inverse  proportion  of  the  distance  from 
the  commencement  -of  the  diagram  to  the  whole  length,  or  by  the 
method  shown  in  Fig.  3,  in  which  a  b  is  the  length  of  the  diagram 
including  clearance,  and  the  line  of  no  pressure,  and  d  is  the  point  of 
exhaust.  Draw  d  e  parallel  to  a  b,  and  join  a  e  cutting  d  c  at  f. 
Then  draw  f  g  parallel  to  a  b,  and  b  g  will  represent  the  true  termi- 
nal pressure,  or  in  other  words,  the  tension  at  which  a  quantity  of 
steam  equal  to  the  whole  capacity  of  the  cylinder  and  clearance  is  dis- 
charged at  the  termination  of  the  stroke. 

Having  thus  found  the  terminal  pressure,  the  pressure  at  any  other 
point  of  the  stroke  is  easily  found  by  the  usual  formula,  or  what  is 
known  as  Mariotte's  law,  in  which  the  pressure  increases  inversely  as 
the  distance  from  the  commencement  of  the  stroke.  Where  there  are 
ten  divisions  of  the  diagram,  the  several  ordinates  of  the  expansion 
curve  may  be  obtained  by  multiplying  the  terminal  pressure  by  the 
following  series  of  numbers:     1.,  1.11,  1.25,  1.429,  1.667,   2.,   2.5, 
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3.333,  5.,  10.  Having  found  the  theoretical  pressure  at  each  of  the 
several  divisions  of  the  diagram,  we  then  trace  a  curve  through  these 
points  ;  and  where  the  curve  thus  found  intersects  the  line  of  boiler 
pressure,  is  the  point  of  theoretical  cut-off  at  which  the  admission  of 
steam  must  be  suppressed  in  our  theoretical  engine  to  give  the  same 
terminal  pressure. 

On  tlie  return  stroke,  if  there  is  no  compression,  the  theoretical 
diagram  will  follow  along  the  atmospheric  line  or  the  line  of  absolute 
vacuum,  according  as  the  engine  from  which  the  diagram  was  taken 
is  non-condensing  or  condensing,  and  will  extend  to  the  clearance 
line,  and  up  that  to  boiler  pressure.  But  if  the  exhaust  valve  closes 
before  the  end  of  the  return  strokes  and  a  quantity  of  steam  is 
imprisoned  in  the  cylinder  to  form  a  cushion,  then  so  much  of  the 
cylinder  full  of  steam  as  is  thus  imprisoned,  is  not  discharged,  but 
remains  in  the  cylinder,  and  must  be  allowed  for  in  our  theoretical 
diagram.  We  therefore  draw  a  hyperbolic  curve  tangent  to  the 
actual  compression  line,  and  extending  to  the  line  of  boiler  pressure, 
which  curve  forms  the  boundary  of  the  theoretical  "  card."  If  the 
engine  is  condensing,  this  curve  will  also  extend  to  the  exhaust  line, 
and  will  form  the  boundary  of  the  theoretical  diagram  both  on  the 
bottom  and  at  the  end.  If  non-condensing  the  atmospheric  line  will 
bound  the  diagram  until  it  intersects  the  compression  curve. 

We  now  have  two  diagrams  tangent  at  two  points,  the  compres- 
sion and  exhaust ;  the  one  always  larger  and  inclosing  the  other. 
The  inner  one  represents  what  the  steam  actually  performed  in  the 
engine,  the  outer  one  what  the  same  amount  of  steam  should  have 
done  in  a  perfect  engine  of  the  same  capacity  ;  and  the  proportion 
which  the  area  of  the  smaller  bears  to  the  larger,  gives  a  very  good 
idea  of  the  relative  perfection  of  the  mechanism  which  was  used  for 
developing  the  power  of  the  steam.  This  may  be  expressed  in  per- 
centage of  the  theoretical,  and  a  collection  of  diagrams  so  figured, 
the  arrangement  of  valve-gear  in  each  case  being  fully  noted,  is  very 
instructive. 

To  facilitate  the  construction  of  these  tlieoretical  diagrams,  Mr.  A. 
II.  Raynal  has  devised  the  scales  shown  in  Figs.  4  and  5.  Fig.' 
4  is  for  laying  off  the  hyperbolic  curve  of  expansion  with  rapidity 
and  without  the  mental  effort  incidental  to  mathematical  calculations. 
It  is  simply  a  series  of  secants  numbered  from  the  vertical,  whose 
tangents  are  to  each  other  inversely  as  their  numbers.  In  using  this 
Bcale,  which  answers  for  all  scales  of  pressure,  and  any  number  of 
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divisions  of  the  diagram,  we  take  the  terminal  pressure  in  the  dividers, 
or  on  a  slip  of  paper,  and  find  with  which  of  the  vertical  lines  it  cor- 
responds, at  the  secant  corresponding  with  the  number  of  parts  into 
which  the  diagram  is  divided  ;  and  each  of  the  other  pressures  will 
be  found  at  the  intersection  of  its  corresponding  secant  with  the  same 
vertical  line,  and  may  be  transferred  directly  to  the  divisions  of  the 
diagram.  Should  the  number  of  divisions  exceed  ten,  the  dotted 
secants  are  used.  They  also  serve  for  semi-divisions  of  the  diagram, 
where  accuracy  requires  them  ;  as  where  the  point  of  cut-off  is  quite 
early  in  the  stroke.  It  is  not  essential  to  determine  the  terminal 
pressure  in  all  cases,  but  frequently  it  will  be  sufficient  to  take  the 
pressure  at  the  ninth,  or  any  convenient  division,  and  from  that  point 
lay  off  the  curve  each  way. 

Fig.  5  is  a  device  for  laying  off  t'he  divisions  of  the  diagram,  inclu- 
ding clearance,  the  length,  of  diagram  and  percentage  of  clearance  to 
stroke  being  known.  It  is  a  diagonal  scale  with  one  of  the  divisions 
subdivided  in  a  progressive  ratio.  In  using  it,  the  length  of  the 
indicator-diagram  is  taken  on  a  slip  of  paper,  and  so  placed  upon 
the  scale,  that  while  horizontal,  one  end  rests  upon  the  subdivision 
which  represents  the  percentage  of  clearance,  while  the  other  end  ia 
at  the  extreme  line  of  the  scale  ;  the  several  principal  divisions  of  the 
scales  are  then  marked  on  the  slip  of  paper,  the  distance  of  the  exte- 
rior line  from  the  percentage  subdivision  mark  being  the  clear- 
ance in  the  same  scale  as  the  stroke.  When  the  length  including 
clearance  is  given,  this  scale  is  used  simply  as  a  proportional  scale 
of  parts.  "With  this  is  given  a  scale  14.7  pounds  in  various  scales  of 
pressure,  a  very  convenient  adjunct  for  laying  down  the  line  of  no 
pressure  or  perfect  vacuum. 

Let  us  now  consider  briefl}'',  the  effect  of  condensation  and  leakage 
of  the  piston  or  exhaust  valves ;  and  whether  these  so  modify  the 
results  so  obtained  by  this  mode  of  comparison  as  to  render  it  of  little 
value. 

Of  course,  any  cause  which  lowers  the  terminal  pressure,  will 
decrease  the  size  of  the  theoretical  diagram  in  any  given  case,  and 
thus  give  the  engine  a  higher  than  its  proper  rate.  Leakage  from  the 
cylinder  produces  this  effect,  and  when  this  exists  to  any  consider- 
able extent,  the  diagrams  are  worthless  for  any  other  purpose  than 
a  measure  of  power.  As  the  amount  of  such  leakage  is  not  measur- 
able upon  the  diagram,  it  is  important,  when  diagrams  are  taken  for 
the  above  investigation,  or  in  fact  for  any  purpose,  that  this  point 
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should  be  determined.  This  may  be  done  by  blocking  the  engine 
upon  either  half  stroke,  and  letting  on  a  full  head  of  steam.  By  then 
examining  the  exhaust,  the  leakage,  if  any,  ^rill  be  detected,  and  may 
be  measured  by  causing  it  to  be  condensed  in  cold  water,  weighing 
the  water  both  before  and  after  a  given  time ;  or  by  notinjf  the  rise 
in  temperature  of  a  given  weight  of  water. 

But  the  question  of  re-eyaporation  of  condensed  water  within  the 
cylinder  while  the  exhaust-valve  is  open,  is  not  so  easily  determined. 
It  may  be,  and  has  been  measured,  by  using  a  surface  condenser 
weighing  the  water  discharged  therefrom,  and  comparing  it  with  the 
weight  of  steam  exhausted,  as  determined  by  the  capacity  of  tlie  cyl- 
inder and  passages,  and  the  specific  weight  of  steam  at  the  terminal 
pressure,  and  has  been  found  to  vary  from  nine  to  fifty  per  cent  of 
the  whole  amount  of  steam  used,  according  as  means  for  its  preven- 
tion have  been  used  or  neglected. 

This  loss,  if  measured  and  accounted  for  in  the  theoretical  diagram, 
would  reduce  the  apparent  rate  of  the  engine ;  but  as  it  is  nearly  the 
same  in  all  cases,  having  the  same  amount  of  protection  to  the  cylin- 
der, and  is,  in  a  measure,  independent  of  the  mechanism  of  the  engiae, 
we  may   ignore   it  in   the   foregoing  calculation,   without   seriously 
affecting  the  value  of  the  latter  as  a  means  of  comparing  the  effi- 
ciency of  one  engine  with  another.     But  we  should  bear  in  mind  in 
such  comparison,  that  the  effect  of  this  practically  unavoidable  loss  is, 
in   all    cases,    to  belittle    the  performance  of    an  engine  having  a 
good  degree  of  expansion  within  the  cylinder  when  compared  with 
one  having  little  or  none ;  because,  in  the  former,  a  portion  of  the 
reevaporation  occurs  during  expansion,  and  enters  into  our  calcula, 
tion.     We  should  also  remember  that  when  a  steam-jacket  is  employed, 
its  usefulness  is  not  fully  apparent  in  this  mode  of  comparison,  for 
the  principal  benefit  of  the  steam-jacket  being  to  lessen  the  loss  by 
condensation,  and  to  increase  the  proportionate  re-evaporation  during 
expansion,  the  saving  in  condensation  is  not  represented,  while  the 
increase  of  re-evaporation  during  expansion,  raises  the  terminal  pres- 
sure, and  thus  lowers  the  percentage  of  the  indicator  diagram. 

It  will  be  seen  that  in  this  mode  of  comparing  the  performance 
of  engines,  the  questions  of  the  relative  economy  of  expansion  or 
non-expansion,  of  high  or  low  pressure,  condensing  or  non-conden- 
sing, are  not  mooted ;  the  comparison  merely  being  as  to  the  relative 
value  of  the  mechanical  arrangement  for  utilizing  the  steam  used  at 
the  particular  pressure,  and  degree  of  expansion,  and  under  the  cir- 
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curastances  which  are  employed  in  the  engine.  But  it  clearly  shows 
why  an  engine  which  admits  the  steam  at  or  near  boiler  pressure,  and 
automatically  cuts  it  off  at  a  point  in  the  stroke  proportionate  to  the 
load,  is  more  economical  than  one  which  has  a  fixed  or  no  cut-off,  and 
a  variable  load,  the  power  and  speed  being  regulated  by  a  throttle- 
valve.  It  also  shows  graphically  the  benefit  of  large  passages  and 
pipes,  a  tight,  quick  moving  valve,  and  a  proper  amount  of  com- 
pression. 

This  mode  of  expressing  the  value  of  mechanical  arrangements  in 
steam  engineering,  was  first  published,  it  is  believed,  in  a  pamphlet 
issued  by  the  firm  of  which  the  writer  is  a  member,  about  a  year  ago. 
As  it  was  not  practicable  in  the  limits  of  an  advertising  pamphlet  to 
fully  elucidate  the  grounds  upon  which  the  comparison  was  based, 
and  because  many  even  among  the  profession  do  not  seem  to  under- 
stand the  mode  of  delineating  the  theoretical  diagram,  I  have  taken 
the  present  occasion  to  enter  into  a  more  explicit  description  and 
explanation  of  what  I  believe  to  be  a  new  and  interesting  investiga- 
tion. 

■In  the  foregoing,  I  have  assumed  that  steam  expands  according  to 
Mariotte's  law,  for  the  reason  that  were  it  a  perfect  gas  instead  of 
vapor,  it  would  follow  that  law  in  its  expansion,  and  it  is  not  impro- 
per, for  the  purpose  of  comparison,  to  so  consider  it ;  while  that  law 
admits  of  a  ready  construction  of  the  theoretical  diagram  without  the 
necessity  of  tables  or  pressures,  or  the  use  of  logarithms.  But  should 
any  one  prefer  to  use  the  modified  law  of  expansion  of  steam  deduced 
from  the  experiments  of  Regnault,  the  Franklin  Institute  and  others, 
it  can  be  done  by  employing  the  tables  of  pressures  and  volumes 
given  in  most  collections  of  engineering  formulae.  To  facilitate  this, 
I  have  constructed  the  scale  shown  in  Fig.  6,  which  is  a  series  of 
expansion-curves,  as  per  such  tables,  laid  down  to  different  scales  of 
pressures.  The  terminal  pressure  having  been  ascertained,  the  same 
is  found  on  the  curve  having  the  same  scale  of  pressure  as  the  indica- 
tor diagram.  The  distance  between  that  point  in  the  curve  and  the 
line  of  no  volume  is  then  divided  into  as  many  divisions  as  there  are 
in  the  diagram,  and  at  each  division  will  be  found  its  corresponding 
pressure. 

This  curve  may  be  also  described  by  first  finding  the  ordinates  of  a 
hyperbolic  curve,  based  on  a  terminal  pressure  equal  to  the  0.941 
power  of  the  true  terminal  pressure,  and  then  extracting  the  0.941 
root  of  each  of  these  ordinates. 
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The  curve  thus  found  is  always  exterior  to  that  derived  from  Mari- 
otte's  law,  as  seen  in  Fig.  7,  which  is  a  diagram  fully  developed  in 
accordance  with  the  foregoing  directions,  and  with  both  curves  of 
exi3ansion  delineated.  Several  diagrams  from  various  engines,  com- 
pared in  the  foregoing  manner  are  appended  to  illustrate  the  prin- 
ciple. 

At  the  close  of  this  important  paper,  a  gentleman  referred  to  the 
method  of  estimating  the  area  of  the  diagram  by  cutting  it  out  of 
paper  and  weighing  it.  The  weight  of  a  square  inch  of  the  same 
kmd  of  paper  being  known,  the  area  of  the  indicator  diagram  is  easily 
calculated.  This  method  has  been  recently  brought  into  notice  as 
somethmg  "very  novel.''  It  is,  however,  to  be  found  in  some  very 
old  works  on  mensuration.  It  gives  very  accurate  results,  but 
requires  the  aid  of  a  very  delicate  chemical  balance.  Common  scales 
will  not  answer. 

Adjourned. 
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AMEKIOAjN^  ii^stitute, 


May  4th,    1868. 

Joseph  Dixon,  Esq.,  in  the  chair.   Oscar  G.  Mason,  Secretary. 

Mr.  Daniel  Chapman,  chairman  of  the  committee  appointed  at  the 
last  meeting,  at  the  request  of  Mr.  Charles  B.  Boyle,  optician,  to 
report  on  the  fidelity  of  his  drawings  as  figured  in  the  Philadelplia 
Photographer,  for  January,  1868,  reported  that  the  committee  were 
unable  to  detect  any  attempt  at  misrepresentation  on  the  part  of 
Mr.  Boyle.  '  This  report  was  accepted  and  the  committee  discharged 
from  further  duty. 

Prof.  Yanderweyde  exhibited  several  single  and  combiHation  lenses 
used  for  photographic  work,  and  illustrated  his  remarks  upon  their 
uses  and  relative  value,  by  a  series  of  photographs,  showing  their 
working  qualities.  Many  of  the  pictures  were  very  fine,  especially 
one  of  Girard  College. 

The  Hon.  E.  G.  Squier,  being  present,  was  called  upon  to  give 
some  of  his  experience  in  making  photgraphs  in  South  America. 

Mr.  Squier  said  that,  though  he  had  sought  a  connection  with  the 
Institute  mainly  in  order  to  establish  a  relationship  with  the  photo- 
graphic section,  he  was  sorry  to  say  that  his  knowledge  of  the  noble 
art  of  photography  was  limited  indeed.  He  did  not  understand  much 
of  its  technical  phraseology,  still  less  of  its  rationale.  He  had  taken 
photographs  of  men  and  things  with  more  or  less  of  success,  and 
expected  to  take  more.  But  his  appeal  to  the  art  was  purely  that  of 
a  traveler,  and  it  was  in  the  utilization  of  it  to  the  wants  of  the 
traveler,  that  he  was  mainly  interested,  and  to  this  that  he  wished  to 
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call  the  attention  of  tlie  men,  theoretical  as  well  as  practical,  that  he 
saw  around  him.  He  came  to  them  as  the  representative,  in  an 
humble  way,  of  a  class  who  needed  their  instruction  and  aid  in  the 
common,  grand  purpose  of  increasing  and  diffusing  knowledge.  The 
traveler  and  explorer  understands  that  he  cannot  adequately  do  his 
work,  in  this  second  decade  of  the  last  half  of  the  nineteenth  century, 
without  the  assistance  of  the  photograph.  Travelers'  tales  become 
travelers'  truths,  when  the  camera  and  lens  are  brought  to  their 
illustration  and  indication.  Every  drawing  is  liable  to  impeachment. 
A  description  may  be  more  or  less  clear,  or  more  or  less  exaggerated. 
But  photography  paints  its  own  picture  through  the  subtle  pencil  of 
the  most  glorious  object  of  creation,  which  has  ever  been  the  accepted 
symbol  of  that  Divinity  whose  essence  is  Truth. 

He  had  gladly  accepted  a  mission  to  the  government  of  Peru  some 
years  ago,  not  alone  in  the  hope  of  being  able  to  adjust  the  differ- 
ences long  existing  and  much  aggravated,  between  the  United  States 
and  that  Republic,  but  with  the  hope,  also,  of  illustrating  the  monu- 
ments of  the  most  interesting,  and,  in  many  respects,  the  most 
advanced  of  all  the  aboriginal  empires  of  this  continent.  He  had 
been  educated  as  an  engineer,  and  could  make  plans  "  as  well  as  the 
next  man  ;"  had  edited  newspapers,  and  written  books  with  moderate 
success ;  felt,  no  doubt,  he  raiglit  tell  his  story  in  an  intelligible 
manner ;  could  draw  a  horse  so  well,  that  he  had  never  (but  once), 
had  his  picture  mistaken  for  that  of  a  rabbit ;  but  felt  that  the 
requirements  of  modern  science  and  modern  research  could  not  be 
met  without  the  aid  of  the  unerring  photograph. 

So,  when  he  was  prepared  to  leave  Lima  for  the  Andes  and  the 
Amazon,  his  lirst  care  was  to  engage  a  photographer,  as  much  as 
possible  for  the  glory  of  the  enterprize,  and  as  little  as  possible  for 
the  sordid  consideration  of  money.  And  he  might  here  mention  the 
novel  fact  that  travelers  are  never  overburdened  with  money.  There 
never  was  a  traveler,  that  he  knew  of,  by  the  name  of  Astor,  or 
Girard,  or  Stewart.  Well,  he  found  photographers  in  plenty ;  but 
why 'it  should  happen  that  gentlemen  of  that  persuasion  (he  was 
speaking  of  those  outside  of  the  United  States)  should  necessarily  be 
spiritualists  and  corn-doctors,  and  inordinately  addicted  to  strong 
drinks,  he  could  not  understand.  That  they  were  generally  so,  a 
decent  regard  for  truth  compelled  him  to  confess. 

He  would  say  nothing  of  tlie  two  months  spent  in  preparation. 
How  he  bought  out  all  the  apothecaries  in  Lima  and  Callao  ;  exhausted 
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tlie  stock  of  vendors  of  glass,  and  stripped  the  market  of  black  and 
yellow  muslin  for  a  tent,  etc.,  etc., 

The  bills  of  his  photographer  were  portentious,  and  the  articles  of 
whit3h  they  related  made  nearly  three  full  mule-loads.  And  all  this 
was  to  be  carried  up  and  over  the  Cordilleras,  18,000  feet  above  the 
sea,  where  barley  straw  costs  sixteen  cents  a  pound,  and  a  wretched 
drench,  called  chu^e,  more  than  a  dinner  at  Delmonico's.  It  was  a 
wonderful  and  fearful  agglomeration,  that  photographic  outfit,  with 
gold  at  280  in  New  York,  and  only  to  be  had  on  sight  drafts. 

Whether  it  was  from  spiritualism,  or  native  rum,  or  something  else, 
lie  could  not  undertake  to  say ;  but  one  bitter  night,  under  the  keen 
stars  that  shone  out  weirdly  from  an  ebon  sky,  and  with  nobody  except 
some  rude  but  kindly  Indians  to  assist  him,  he  tried  vainly  to  compose 
the  mental  hallucinations  of  his  photographer  and  companion,  who 
died  before  morning,  murmuring  something  in  the  Gaelic  tongue,  in 
which  the  endearing  term  of  "  mamma,"  common  to  all  languages, 
and  sacred  in  all,  was  alone  intelligible,  and  the  last  on  his  thin,  blue 
lips,  the  pass-word  to  a  better  world,! 

"I  found  myself  next  day,"  continued  Mr.  Squier,  "not  only  alone 
in  the  great  American  Thibet,  but  incumbered  with  bulky  apparatus, 
and  a  large  amount  of  material.  To  utilize  them,  I  found  no  instruc- 
tion except  such  as  is  contained  in  !that  lively  and  lucid  book,  '  Hard- 
wick's  Manual  of  Photographic  Chemistry,'  including  (and  here  is 
where  the  laugh  comes  in)  the  '  Practice  of  the  Collodion  Process.' 
If  you  discover  any  silver  streaks  in  my  beard,  or  other  evidence  of 
premature  old  age,  you  will  now  know  to  what  to  ascribe  them.  The 
last  syllable  of  Mr.  HardwicFs  name  is  a  pleonasm.  Now,  I  do  not 
doubt  that  '  HJ  +  NO*  -=  HO  +  J  +  NO3'  is  an  exact  formula,  but 
it  is  not  altogether  a  pleasing  one  to  encounter,  when  one  is  all  alone 
among  the  Andes,  with  three  mule-loads  of  bottles  and  other  things, 
which  he  must  try  to  utilize,  or  surrender  the  object  of  all  his  labor 
and  outlay. 

"  How  I  made  baths  and  collodion  in  low-thatched,  Indian  huts, 
staining  my  fingers  and  spoiling  my  clothes ;  how  my  ether  went  off" 
with  a  bang,  on  the  shallow  pretext  of  being  too  closely  approached 
by  the  dimmest  of  aU  dim  tallow  dips ;  how  my  arriera  nearly  died 
from  taking  a  surreptitious  swig  of  Atwood's  95  per  cent  alchohol, 
and  afterward  nearly  murdered  me  by  bringing  glacial  acetic  aicid 
when  I  asl^ed  for  vinegar ;  how — but  gentlemen,  if  you  want  to  know 
liow,  forget  all  you  ever  knew  about  photography,  and  go  up  Among. 

[LreT.]  69 
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the  Andes  where  the  thermometer  is  '  steady '  at  zero,  with  three 
mule-loads  of  chemicals  and  instruments,  and  '  Hardwick's  Manual 
and  Practice.' 

"  But  badinage  apart ;  how  photography  may  be  best  utilized  for  the 
purposes  of  the  traveler,  it  seems  to  me,  is  a  problem  worthy  of 
engaging  the  attention  of  the  practical  professors  of  the  art.  Unfor- 
tunately, however,  there  are  few  of  these  professors  who  know  all 
difficulties  which  beset  the  traveler,  especially  in  remote,  savage,  or, 
half  civilized  countries;  where,  perhaps,  neither  house  nor  hut  is  to 
be  encountered  for  days  and  weeks,  where  the  weather  is  fervid  or 
freezing,  the  earth  overshadowed  by  forests,  or  overflowed  by  water, 
or  else  desolate  and  dry  ;  where  always,  above  all  things  else,  trans- 
portation is  expensive,  difficult  or  impossible  to  be  had,  and  where 
the  baggage  of  the  traveler  requires  to  be  reduced  to  a  minimum. 

"  The  traveler  does  not  expect  to  take  fine  pictures,  to  be  exhibited 
as  among  the  highest  achievements  of  photographic  art ;  but  he 
wants  to  obtain  fair  results,  cheaply  and  rapidly.  And  to  do  this 
he  must  have  his  apparatus  compact,  dispense  with  tents,  be  able  to 
get  along,  for  a  reasonable  time  at  least,  without  water,  and  with  the 
least  possible  amount  of  that  heavy  and  fragile  material  called  glass. 
He  must  also  be  able  to  do  his  whole  work  without  assistants,  who 
are  seldom  to  be  had,  or  when  had,  are  sometimes  worse  than  none 
at  all. 

"But  above  all,  he  wants  a  manual,  simple  in  language,  clear  in 
direction,  brief  as  a  primer,  which  shall  tell  him  what  to  do,  and  not 
why  anything  is  to  be  done.  Many  travelers  have  a  certain  knowl- 
edge of  chemistry,  and  most  a  fair  knowledge  of  things  in  general. 
But  they  seldom  have  the  time  or  inclination  to  perfect  themselves 
in  photographic  chemistry.  They  want  the  instruments  and  the 
materials,  with  plain  instructions  for  their  use.  I  have  the  reputa- 
tion, throughout  most  of  Central  America,  of  being  a  great  atid 
almost  infiillible  medico  or  doctor.  Until  I  went  there  I  trusted  my 
health  and  life  to  my  physician,  and  asked  no  questions,  just  as  I 
should  trust  my  head  to  Saxony ;  but  I  was  going  where  there  were 
few  physicians,  if  any,  on  a  long  and  dangerous  exploration,  in  a 
strange  tropical  region,  with  its  peculiar  diseases.  Well,  what  did  I 
do  ?  I  went  to  Rushton  &  Clark,  a  otliecaries,  told  them  where 
I  was  going  and  what  I  was  going  to  do,  and  asked  them  to  fit  me 
up  a  medicine  chest,  with  medicines  and  plasters,  and  other  things 
most  likely  to  be  required  in  case  of  -illness  or  accident,  and  to  ^^vTite 
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in  ten  words  what  I  was  to  do,  how  and  when,  and  without  a  why 
or  wherefore.  The  day  before  I  sailed,  they  supplied  me  with  a 
little  leather  box,  precisely  nine  inches  long,  five  inches  broad,  and 
six  inches  deep,  with  two  stories  of  bottles  and  a  basement  containing 
scales,  pills,  plasters,  etc.  And  a  little  primer,  partly  printed  and 
partly  manuscript^  four  inches  long,  three  inches  broad  and  two- 
tenths  of  an  inch  thick  ;  not  quite  so  large  as  Hard  wick's.  With 
this  little  box  and  these  sim]3le  directions,  I  have  traveled,  as  an 
Irishman  would  say,  in  five  of  the  four  quarters  of  the  globe,  work- 
ing cures  and  keeping  myself  in  such  comfortable  condition  as  you 
see.  It  is  precisely  something  like  this  that  the  traveler  requires  in 
the  matter  of  photography, 

"  I  am  aware,  that  my  friend  Mr.  Hull  would  recommend  '  the  dry 
process.'  But  besides  being  too  slow,  it  is  uncertain  ;  and  a  traveler 
cannot  turn  back  to  take  a  second  view,  when  at  night  he  finds  his 
first  one  has  failed,  especially  when  his  supply  of  food  for  man  and 
beast  is  short,  and  his  very  life  depends  on  getting  through  '  on 
time.'  And  again,  in  secluded  regions,  the  natives  are  timid  and 
suspicious,  and  would  face  a  columbiad  as  soon  as  a  lens.  Ton  have 
to  take  them,  so  to  speak,  '  on  the  wing,'  and  for  many  reasons  it  is 
often  of  first  importance  to  science  to  present  the  people  you  travel 
amongst,  as  they  are.  Trees  and  plants,  as  well  as  men  and  animals, 
have  also  an  unfortunate  habit  of  not  keeping  still  for  any  considera- 
ble time.     The  process  of  the  traveler  must  be  a  quick  one. 

"  Preparing  plates  with  honey,  etc.,  etc.,  answers  to  a  certain  extent, 
but  everything  that  complicates  a  process  and  requires  new  materials 
is  a  nuisance  and  encumbrance  to  the  traveler.  And  then  the  tent, 
and  for  that  matter  its  substitutes,  are  all  a  vexation  of  the  fiesh  and 
the  spirit,  and  provocative  of  profanity.  Besides  the  time  it  costs  to 
rig  them,  it  happens,  most  frequently,  when  and  where  they  are  most 
needed,  there  is  no  room  for  them,  or  the  wind  blows  so  strongly 
that  they  will  not  stand,  and  the  poor  traveling  experimentalist  sud- 
denly finds  himself  smothered  under  the  canvass,  with  his  collodion 
spilt  in  his  hair,  and  his  bath  over  his  stomach* 

"  Oh,  ye  dwellers  in  '  galleries  '  with  roofs  of  tinted  glass,  and  dark 
chambers  elaborately  fitted,  with  water  ad  libitum,  and  all  that !  Go 
forth  into  the  wilderness,  and  if  you  do  not  know  anything  of  photo- 
graphy, take  Hardwick  with  you,  '  and  may  the  Lord  have  mercy  on 
you !  ' 

Mr.  Squier  said  that  during  his  visit  to  the  Paris  Exposition,  he 
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had  devoted  some  time  and  attention  to  what  had  been  done  to  meet 
the  photographical  wants  of  the  traveler,  and  had  seen  and  purchased 
a  number  of.  devices,  which,  more  or  less,  met  these  wants ;  but,  he 
was  satisfied  that  the  best  result  had  not  yet  been  obtained.  He  would 
take  pleasure  of  exhibiting,  at  another  meeting,  the  Dubroni  apparatus, 
which,  however,  was  little  more  than  a  toy,  requiring  a  care  in 
cleansing  after  each  operation,  always  difficult  and  sometimes  impos- 
sible to  bestow.  The  Anthoni  apparatus  was  better,  but  unsafe  and 
"unmanageable,  precisely  under  the  circumstances  when  it  would  be 
most  needed  to  work  exactly.  The  best  apparatus  was  that  of 
Albite's,  on  which  he  (Mr.  Squier),  had  made  some  improvements. 
This,  he  thought,  was  on  the  right  principle,  and  contained  more 
nearly  than  any  other  he  had  seen,  the  elements  of  success.  He 
would  show  this  at  an  early  day. 

A  great  desideratum  was,  of  course,  to  dispense  with  carrying  glass.  • 
He  had  had  some  success  in  removing  the  film  from  the  plate,  and 
thought  that  would  be  the  way,  and  the  best  way,  of  meeting  an  import- 
ant requirement  in  what  he  would  call  peripatotic  photography.  Better, 
probably,  than  through  paper  negatives.  Since,  however,  his  own 
necessities  had  exacted  his  attention  to  these  matters,  he  had  learned 
something,  and  wanted  to  learn  more  about  microscopic  negatives 
and  their  practical  availability.  Perhaps,  through  means  of  these, 
and  by  the  suppression  of  the  dark  chamber,  or  rather  by  its  modifi- 
cation, 80  that  it  would  cease  to  be  an  obstacle  and  a  nuisance,  the 
whole  solution  of  the  problem  of  the  utilization  of  photography  for 
the  traveler  and  explorer  would  be  complete.  How  well  these  micro- 
scopic negatives  might  be  "  thrown  up,"  he  did  not  know,  and  it  was 
a  process  in  which  he  sought  light  and  information.  Travelers  are 
usually  authors,  and  authors  are  often  travelers.  And  all  feel  the 
importance  of  a  direct  appeal  to  the  eye  of  the  reader  in  conveying 
or  illustrating  ideas  that  no  mere  words  can  convey. 

The  application  of  photography  to  what  is  called  engraving,  h6 
regarded  as  a  subject  worthy  the  best  attention  of  scientific  photo- 
graphers and  practical  printers,  and  he  was  happy  to  know  how  much 
was  doing  in  that  direction.  Many  of  his  illustrations  for  his  work 
on  Peru,  were  in  course  of  execution  from  impressions  direct  from 
his  negatives  on  the  block.  But  tliat  next  step  was  to  absolutely 
dispense  with  that  costly  assassin  of  all  life  and  truth  in  a  picture, 
the  engraver,  through  some  device  for  relief  photographic  printing. 
JJe  meant  a  practical  and  economical  device.    Mr.  Squier  made  some 
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additional  remarks  on  silver  baths,  as  modified  in  action  by  climate 
and  other  conditions,  and  concluded  by  promising  to  exhibit  at  a 
future  meeting  some  of  the  proofs  from  his  negatives  taken  in  Peru, 
at  the  same  time  apologizing  for  having  encroached  so  much  on  the 
attention  of  gentlemen  who  were  a  long  way  in  the  photographic 
algebra,  while  he  was  floundering  among  the  simple  rules  of  photo- 
graphic arithmetic. 

Mr.  Squier  was  listened  to  with  the  closest  attention,  and  resumed 
his  seat  amid  the  plaudits  of  his  listeners. 

Prof  Vanderweyde  thought  that  the  glycerine  process  was  befit 
adapted  for  the  use  of  travelers.  He  also  explained  the  method  of 
working  a  peculiar  apparatus  for  landscape  photography,  which  had 
been  recently  introduced  in  France. 

Mr.  C.  Wager  Hull  had  known  of  but  one  successful  use  of  glycerine 
in  photography,  and  that  was  for  the  purpose  of  keeping  the  surface 
of  the  plate  moist,  after  development  of  the  image  ;  thus  allowing  an 
opportunity  for  redevelopment,  after  returning  from  the  field  work. 
He  thought  some  of  the  dry  processes  might  be  so  modified  as  to 
answer  all  the  requirements  suggested  by  Mr.  Squier,  and  he  believed 
that  many  more  negatives  would  be  secured,  as  the  trouble  and  labor 
of  unpacking  and  setting  up  apparatus  for  working,  wet  plates  would 
often  prevent  the  photographer  from  securing  interesting  and  impor- 
tant views,  while  a  dry  process  would  require  a  halt  of  but  a  few 
minutes  when  on  the  march. 

Mr.  D.  Chapman  described  a  simple  method  for  producing  views 
by  attaching  the  lens  to  the  side  of  the  dark  tent,  and  placing  the 
sensitized  plate  within  the  focus  without  a  camera  box. 

Mr.  A.  J.  Drummond  exhibited  several  carbon  prints  which  he 
had  made  on  Swan's  carbon  tissue  paper.  He  attributed  the  blister- 
ing of  the  films  to  the  imperfect  action  of  the  rubber  solution  used 
in  transferring  the  print. 

Mr.  J,  Dixon  described  a  case  of  the  peculiar  action  of  oxalate  of 
chrome  and  potash,  which  was  used  in  cleaning  glass  shades  for  the 
microscope.  The  crystals  adhered  so  firmly  to  the  glass  that  their 
removal  abraded  the  surface  sufticiently  to  destroy  all  polish. 

Mr.  John  Johnson,  of  Saco,  Maine,  gave  an  interesting  description 
of  experiments,  in  which  Mr.  Garfield  of  Boston,  Massachusetts,  was 
engaged,  with  a  view  of  determining  the  change  produced  in  glass  by 
exposure  to  sunlight. 
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Prof.  P.  Yanderweyde  exhibited  a  series  of  card-size  photographic 
views  from  Holland. 

The  section  then  adjourned  to  the  first  Tuesday  in  June. 


June  2,  1868. 

Joseph  Dixok  Esq.,  in  the  chair.    Oscar  G.  Mason,  Secretary. 

Mr.  C.  Wager  Hull  presented  several  numbers  of  the  "  Mittheil- 
ungen  fur  Photographic,"  published  at  Berlin,  Prussia,  which  he  had 
received  for  the  section. 

Professor  S.  D.  Tillman  read  from  Humphreys's  Journal  of  Photo- 
graphy^ an  account  of  experiments  recently  made  by  Mr.  McLochlan, 
of  England,  who  claims  to  have  discovered  a  method  of  obviating 
many  of  the  perplexities  appertaining  to  photography,  by  so  modi- 
fying the  negative,  sensitizing  both  as  to  admit  of  its  being 
worked  in  an  alkaline  condition,  rendering  it  more  sensitive,  and  less 
liable  to  derangement  by  the  absorption  or  solution  of  organic  matter. 
The  article  called  out  considerable  discussion,  which  was  warmly 
entered  into  by  several  members.  On  motion  of  Mr.  H.  J.  ITewton, 
the  chair  appointed  a  committee  consisting  of  Messrs.  Newton,  Mason, 
Chapman,  and  Yanderweyde,  to  experiment  upon  the  theory 
advanced  by  Mr.  McLochlan,  and  report  at  a  future  meeting  of  the 
section. 

Prof.  Yanderweyde  translated  from  the  "  Mittheilungen  fur 
Photographic,"  an  article  upon  "  phosphorescent  photography."  The 
image  was  produced  upon  an  albumen  substratum,  by  the  use  of  sul- 
phate of  baryta  and  gum  tragacanth  finely  pulverized.  The  image 
is  rendered  more  permanent  by  a  thin  coat  of  parafline. 

Mr.  D.  Chapman  exliibited  a  print  made  from  an  instantaneous 
negative,  developed  with  the  ordinary  iron  developer,  after  which  it 
was  washed  and  then  redeveloped  with  the  following  mixture  :  Water, 
one  ounce  ;  carbonate  of  ammonia,  ten  grains ;  pyrogalic  acid,  eighty- 
five  grains  ;  alcohol,  one  ounce  ;  and  two  minims  of  a  five  grain  solu- 
tion of  bromide  of  potassium. 

Mr.  H.  J.  Newton  said  he  had  produced  good  negatives  with  an 
exposure  of  six  seconds,  by  using  an  alkaline  developer  as  follows : 
Three  ounces  of  water  at  150  degrees  F. ;  a  twenty  grain  solution  of 
carbonate  of  ammonia,  one  drachm  ;  a  twenty-five  grain  solution  of 
bromide  of  potassium,  one-fourth   drachm,  a  fifty  grain  solution 
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of  pyrogalic  acid  in  alcohol,  one-fourth  drachm.  He  placed  the 
exposed  plate  in  a  mixture  of  the  first  thi-ee,  and  after  allowing  it  to 
reujain  a  short  time  he  mixes  the  pyrogalic  acid  solution  with  it,  in 
a  graduated  glass,  and  flows  the  whole  over  the  plate  until  all  details 
of  the  image  are  visible,  then  ^vashes  the  plate  in  pure  w^ater,  and 
flows  with  a  solution  consisting  of  water,  eight  ounces ;  proto-sulph- 
ate  of  iron,  one-half  an  ounce ;  citric  acid,  one-eighth  of  an  ounce ; 
a  fifteen  grain  solution  of  nitrate  of  silver,  and  as  much  of  this  solu- 
tion as  may  be  found  necessary  to  render  the  image  suiiiciently 
intense. 

Mr.  C.  W.  Hull  called  attention  to  the  use  of  sulphuric  acid  for 
drying  tannin  plates,  as  recommended  by  Mr.  Gary  Lea  of  Phila- 
delphia. Several  members  discussed  the  propriety  of  drying  plates 
by  such  means,  and  the  probable  action  of  the  acid  upon  the  film, 
some  members  believing  that  it  would  be  rendered  less  sensitive. 

Prof.  S.  D.  Tillman  read  an  article  upon  vitrified  India  rubber  or 
leather  collodion. 

Mr.  A.  J.  Drummond  stated  that  he  had  made  a  similar  substance 
by  adding  a  small  quantity  of  castor  oil  to  the  India  rubber  transfer- 
ring solution  used  in  the  carbon  process  of  Mr.  Swan.  In  .answer  to 
.  a  question  by  the  chairman,  Mr.  Drummond  said  that  the  "  blister- 
ing "  in  carbon  prints  might  be  avoided:  by  first  soaking  the  prints 
in  cold  water  with  the  face  down,  by  whicli  the  air  between  the  film 
and  paper  was  brought  through  the  paper,  and  could  be.  removed 
by  passing  the  fingere  over  the  surface  while  under  water. 

The  section  then  adjourned  to  the  first  Tuesday  in  October  next. 


October  6,  1868. 

Vice-President  Charles  A.  Jot,  in  the  chair.   Oscak  G.  Hason,  Secretary. 

Mr.  H.  J.  Xewton,  chairman  of  the,  committee  .  appointed  to 
experiment  with  the  alkaline  process,  introduced  by  Mr.  McLochlan, 
reported  progress.  He  had  rendered  his  negative -bath  alkaline  by 
adding  ammonia  and  cyanide  of  potash ;  he  then  exposed  the  solu- 
tion to  sunlight  six  weeks,  and,  upon  trial,  found  it  in  most  excellent 
condition  for  work.  Some  of  the  results  produced  .were  laid  before 
the  section,  accompanied  by  a  sample  of  the  sensitizing  bath  and 
test  proper,  for  the  purpose  of  showing  more  clearly  its  condition. 

Mr.  S.  A.  Thoujas  remarked  that  he  had  rendered  his.  bath  alka- 
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line  by  the  addition  of  canrtic  potash;  he  then  exposed  it  to  «m. 
tlZ  '  "'*  """^  ™-^  ^'""'^^  '0  '"-^  -'^i^-'"'  b^'  Mr. 

Mr.  Daniel  Chapman  said  he  had  used  oxjd  of  silver  and  coneen- 
trated  ammon.a  m  his  bath  solution,  and  after  exposure  to  iZL 
weeks,  found  it  capable  of  most  excellent  results  ° 

trabJ:^^^^*'™'*'*'"^  "'"'  ^^  ^^  "^^'^  "^3'd  of  silver  to  ne». 
rahze  the  free  mtnc  acid  in  the  crystals  of  silver,  and  then  used 
cyamde  of  potassium  in  sufficient  quantity  to  produce  alkaline  reac- 
tion    He  exposed  the  solution  to  sunlight  on  the  2Sth  of  June  last 
and  had  not  yet  taken  it  in  for  trial.  ' 

6u  Jel"?'""''  ''"^  "''"'  "■'"'""^  *°'"  ^"'^'^'^'  "^anderweyde  on  this 
Each  member  of  the  committee  working  independentlr,  and  by 

tha  "^^  mT'  m  ^"'!,""''^'  results, seems  to  warrant  a  conclusion 
tha  Mr.  McLochlan's  discovery  is  an  important  one,  and  worthy  of 
trial  by  all  photographers.  ' 

of  ^hif^'  I'  ^T^r^  'f  """'"^  "  ""'^  ^°^  "''S"*'™'  "  'h^  production 
ot  which  he  had  used  a  bath  rendered  alkaline  by  the  addition  of 
^anide  o^potassinm  and  then  exposed  it  to  sunlight  about  ten  hours. 
He  also  stated  that  he  had  used  nitrate  of  ammonia  in  his  sensitizing 
bath  for  glass  positives,  and  found  that  it  enabled  him  to  produce 
greater  harmony  and  more   delicate  details,  besides  renderin-  the 

"  o  Th  ?:  T'T:"""-^'  -  ''^  -'^g  ^-lities.    Mr.  Anthony 
Jso  exhibited  and  donated  to  the  section  a  series  of  stereographs 

acMT^H^'    .T    ;■ '"  "''"'  '^  "'"'^  "  ^■"^'^-"'  quantity  of  citric 
acnl  to  redden  blue  litmus  paper,  and  afterward  added  carbonate  of 

oda  until  the  blue  color  of  the  paper  was  resto..d  ;  in  which  state 
thesolution  has  a  slightly  milky  appearance,  which  Mr.  Anthony 
believes  to  be  caused  by  the  liberation  of  sulphur  which  is  held  in 
suspension. 

By  request  of  Mr.  Anthony  the  prints  were  dated  and  placed  in 
the  cabme  for  future  reference  as  to  their  permanency.  He 
expressed:  his  belief  that  they  would  not  change 

K.  ♦      °,- ^^P'"""  ^^'1  ^'  had,  in  his  solar  printing  produced  the 
best  results  by  using  old  solutions  of  hyposulphite  of  soda  for  fixing 
and  he  usual  y  added  a  portion  of  old  solution  whenever  he  prepared 
anew:  iixmg. bath,  r    r    '-'* 
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Mr.  Anthony  observed  that  he  had  also  used  air-slaked  lime, 
which  combining  with  a  portion  of  the  snlphur  formed  sulphate  of 
lime,  a  compound  which  is  insoluble  in  water,  rendering  the  bath,  in 
its  working  quality,  very  similar  to  the  one  before  described. 

The  chairman  suggested  the  use  of  chloride  of  baryta. 

On  motion  of  Professor  Tillman,  a  committee  consisting  of  Messrs. 
Newton,  Joy  and  Anthony,  was  appointed  to  make  further  experi- 
ments with  Mr.  Anthony's  fixing  solutions. 

Mr.  William  Kurtz  exhibited  a  series  of  very  fine  silver  prints, 
illustrative  of  various  methods  which  he  had  adopted  in  lighting 
sitters  at  his  studio ;  also  very  fine  effects  which  he  had  produced  by 
unusual  manipulation  in  the  printing  process.  He  also  exhibited 
several  prints  very  beautifully  finished  in  ink  on  albumen  paper,  and 
others  from  retouched  and  plain  negatives,  which,  with  the  interest- 
ing description  of  his  method  of  working,  attracted  marked  attention. 

Professor  Joy  suggested  the  propriety  of  some  action  on  the  part  of 
the  section  in  relation  to  the  recent  death,  during  the  vacation,  of 
Professor  Schonbein,  the  discoverer  of  gun  cotton.  To  him  all  pho- 
tographers were  deeply  indebted  for  the  great  progress  which  had 
been  mide  in  the  art  within  the  last  few  yeai-s.  His  devotion  to  sci- 
ence and  his  genial  nature  endearing  him  to  all,  and  the  intimate 
relation  which  his  discovery  had  to  the  photographic  world,  made  it 
especially  appropriate  that  his  family  should  be  remembered  and 
apprised  of  the  deep  sympathy  which  the  photographical  section  of 
the  American  Institute  feel  for  the  great  loss  which  they  have 
sustained. 

On  motion  of  Professor  Tillman,  the  section  unanimously  voted, 
that  the  chairman  be  and  hereby  is  requested  to  prepare  and  transmit 
to  the  family  of  Prof.  Schonbein,  a  letter  of  condolence,  expressive 
of  the  sense  of  the  section  in  the  loss  of  one  so  eminent,  and  whose 
labors  were  so  intimately  connected  with  those  of  the  photographic 
profession. 

Professor  S.  D.  Tillman  spoke  of  the  success  which  had  attended 
the  efforts  of  European  scientists  to  procure  photographs  of  the  late 
solar  eclipse.  It  was  unusual  to  find  such  interest  manifested  over  a 
single  astronomical  event.  English,  French  and  German  expeditions 
had  been  fitted  out  with  all  the  necessary  apparatus,  and,  after  travel- 
ing thousands  of  miles,  were  stationed  at  different  points  along  the 
line  of  total  eclipse.  The  German  observers  were  at  Aden  in  Arabia, 
and  the  French  and  English  much  further  eastward.     Quo  of  the 
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advantages  of  this  arrangement  was  the  securing  of  pictures  of  the 
eclipse  taken  at  different  times,  on   close  examination,  will   show 
whether  there  is  within  the  space  of  about  one  hour  any  perceptible 
change  in  the  form  of  tlie  protuberances  which  extend  beyond  the 
moon's  shadow.      ~Ko  particulars  regarding  the  operations    of  the 
French  and  British  expeditions  have  yet  been  received  on  this  side 
of  the  Atlantic.      By  telegrapli   we   learn   that   the   spectroscopic 
observations  have  satisfactorily  proved  that  the  violet  colored  emana- 
tions are  of  gaseous  origin.      So   little   is   known,  with   certainty, 
concerning  the  actual  constitution  of  the  sun,  no  opportunity  for 
extending  our  knowledge  in  that  direction  should  be  neglected ;  the 
speaker,  therefore,  suggested  that  the  next  solar  eclipse,  which  would 
be  visible  in  this  country  on  the  Tth  of  Aug-ist,  1S69,  should  be 
photographed  at  as  many  different  points  as  possible.     The  path  of 
central  band  total  eclipse,  about  100  miles  in  width,  will  pass  through 
Alaska,  lat.  61°  46.9'  north,  long.  ^^^  4.6'  west  of  Washington,  on 
Saturday  noon ;   crossing  British  America,  it  will  again  reach  the 
U.  S.  territory  near  the  head  of  Milk  river,  long.  30°  west,  pass 
through  the  southwest  corner  of  Minnesota,  crossing  the  Mississippi 
river  near  Burlington,  Iowa,  the   State   of  Illinois  just  ^orth   of 
Springfield,  and  the  Ohio  river  near  Louisville.      From   thence   it 
will  run,  in  a  southeasterly  direction,  through  the  States  of  Kentucky 
and  North  Carolina,  and  reach  the  Atlantic  ocean  near  Beauford, 
!North  Carolina,  at  about  sunset.     North  and  south  of  this  line  the 
eclipse  will  be  partial  throughout  the  United  States. 

Here  is  a  rare  opportunit}""  offered  to  all  photographers,  who  have 
access  to  a  telescope,  to  add  important  contributions  to  science. 
We  should  make  early  arrangements  to  bring  every  telescope  into 
use  on  that  occasion ;  hence  it  seems  fit  now  to  offer  the  following 
resolution  : 

Resolved^  That  photographers  throughout  the  United  States  be 
earnestly  invited  to  co-operate  with  astronomers  in  taking  pictures 
of  the  solar  eclipse,  which  will  occur  on  Saturday  afternoon,  August 
7th,  1S69. 

The  resolution  was  unanimously  adopted. 

Adjourned. 
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November  10th,  1868. 

Mr.  Henry  T.  Anthony  in  the  chair.   Mr.  Oscar  G.  Mason,  Secretary. 

The  cliairman  introduced  Mr.  Thomas  Garfield,  of  Boston,  Mass., 
who  gave  a  very  interesting  account  of  his  researches  on  the  effects 
of  sunlight  on  glass,  during  the  last  five  years.  His  remarks  were 
very  fully  illustrated  by  specimens  of  glass  used  in  his  experiments, 
and  a  great  number  of  most  carefully  finished  photographic  impres- 
sions obtained  by  the  exposure  of  sensitized  paper  under  such 
specimens,  so  arranged  as  to  plainly  show  the  changes  produced  by 
sunlight.  In  some  samples  of  glass  exhibited,  the  change  produced 
by  an  exposure  to  sunlight  during  only  one  day  was  quite  perceptible ; 
others  showing  the^  effects  of  months  and  years  of  similar  exposure. 
Some  samples  exhibited  had  been  exposed  for  a  period  of  seventy -five 
years. 

With  one  or  two  exceptions  only,  Mr,  Garfield  had  found  that  all 
kinds  of  glass  are,  more  or  less,  effected  by  exposure  to  direct  sun- 
light. He  found  that  the  great  majority  had  a  tendency  to  change 
toward  the  non-actinic  shades  of  green  and  yellow,  while  some  samples 
were  much  inclined  to  violet  and  purple.  His  experiments  had,  in 
the  main,  been  confined  to  plate  and  sheet  window  glass.  The  few 
samples  of  optical  glass  used  had  exhibited  quite  a  similar  tendency 
to  change.  His  systematic  and  carefully  recorded,  observations 
elicited  the  praise  of  all  present. 

Mr.  A.  J.  Drummond  exhibited  a  series  of  twelve  prints  on  Swan's 
pigmented  tissue,  illustrating  his  method  of  working  the  same,  and 
the  various  tones  which  could  be  produced  by  the  carbon  process. 

Mr.  Kurtz  exhibited  further  samples  of  the  beautiful  results  which 
he  obtains  by  a  careful,  artistic  use  of  light  in  his  studio. 

The  section  then  adjourned  to  the  first  Tuesday  in  December. 


December  1st,  1868. 

Vice-President  Joy  in  the  chair.   Oscar  G.  Mabon,  Secretary. 

Mr.  C.  "W.  Hull  exhibited  a  number  of  mezzotint  photographs  by 
Carl  Mienerth,  of  Newburyport,  Massachusetts,  which  called  forth  a 
general  discussion  upon  the  use  of  the  same  or  similar  devices  for  the 
production  of  like  efiects.  One  firm  had  sent  samples  of  such  work 
from  Philadelphia  to  Europe  several  years  ago. 
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The  chairman  exhibited  a  large  album  containing  very  fine  photo- 
graphs of  the  leading  scientific  men  of  Europe  and  America. 

Mr.  Anthony  exhibited  stereoscopic  prints  which  had  been  washed 
in  water  acidified  by  the  addition  of  thirty  drops  of  acetic  acid  to  the 
quart.     The  prints  were  very  fine  in  tone. 

Mr.  Anthony  described  the  peculiarities  of  the  "  rapid  rectilinear 
lens  "  recently  produced  by  Mr.  Dallrayer,  of  London,  England. 

Upon  inquiry  from  the  chairman,  several  members  took  part  in  a 
discussion  upon  the  use  of  artificial  light  for  photographic  purposes  ; 
most  of  the  members  present  believed  that  such  light  could  not  be 
used  to  advantage  in  ordinary  practice,  unless  some  material  change 
was  made  in  the  mode  of  application. 

■  Mr.  H.  J,  Newton  exhibited  a  transferred  negative  film,  produced 
by  Mr.  Alfred  Beach.  The  transfer  was  efiected  by  flowing  the 
image  with  a  twenty  grain  solution  of  gum  arable,  and  after  thor- 
oughly drying,  the  negative  was  flowed  with  a  plain  collodion,  and 
after  again  drying,  the  film  was  cut  through  around  the  edge  of  the 
plate  and  floated  ofi"  in  water. 

Mr.  Anthony  stated  that  prints  upon  carbon  tissue,  transferred  to 
a  collodion  film,  were  becoming  quite  popular  as  transparencies  for 
window  decorations  in  Paris. 

Mr.  A.  J.  Drummond,  suggested  coloring  the  print  before  the 
transfer,  by  coating  the  positive  with  a  remotive  colored  gelatinous 
compound,  then  exposing  to  light,  and  washing  the  unaltered  por- 
tions jaway.  Such  prints  have  a  fine  eflect  by  both  reflected  and 
transmitted  light. 

Mr.  O.  G.  Mason,  the  Secretary,  read  the  following  paper : 

Mason's  Method  of  Copyeng. 

All  photographers  who  have  occasion  to  copy  daguerreotypes, 
ambrotypes,  photographs,  paintings,  engravings,  or  other  objects 
occupying  a  flat  field,  are  well  aware  that  several  conditions  are 
requisite  for  a  first  class  reproduction  by  the  camera,  which  do  not 
exist,  or  may  with  apparent  impunity  be  disregarded  in  ordinary 
portrait  or  landscape  work.  And  yet  we  look  through  our  best 
photographic  establishments,  and  wade  through  the  voluminous  pho- 
tographic publications  of  our  own  and  foreign  countries,  without 
finding  any  systematic,  simple,  and  eflicient  method  by  wliich  uni- 
formly good  results  may  be  obtained  through  inexpensive  means, 
by  those  possessing  but  ordinary  capacity.     The  wealthy  amateur  or 
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the  organized  company  of  capitalists  may  well  afford  nicely  adjusted 
and  exquisitely  working  instruments,  which  are  far  beyond  the  reach, 
or  even  the  hope  of  many,  in  whose  catalogue  of  expenses  the  neces- 
sary, and  often  perplexing  items  connected  with  the  cost  of  living, 
must  be  first  and  greatest. 

During  the  last  few  months  I  have  received  several  letters  of 
inquiry  as  to  the  best  method  of  copying  pictures  and  other  objects 
occupying  a  flat  field.  Several  of  these  letters  have  thus  far  remained 
unanswered,  save  by  a  simple  acknowledgment  of  their  receipt  and 
a  promise  of  further  attention  at  some  future  time ;  and  I  do  not 
know  that  they  can  be  better  answered  than  through  the  photo- 
graphical  section  of  the  Institute,  and  hy  a  descriptive  sketch  of  the 
device  which  I  have  had  in  use  several  years,  on  ordinary  work,  and 
in  fact  upon  several  occasions  where  adjustments  to  the  j\  ^  of  an 
inch  wore  required,  a  nicet}''  far  beyond  which  the  apparatus  is  quite 
eflicient  when  properly  constructed.  It  will  be  readily  understood 
from  the  sketch  and  following  description  : 


A  is  a  plain  smooth  board  of  any  desired  length  and  breadth,  hav- 
ing a  cleat  at  each  end,  to  prevent  warping  or  splitting,  and  having 
a  groove,  B,  plowed  in  its  upper  surface,  along  which  the  tongue- 
guide  of  the  sliding  board  or  camera  truck,  C,  can  easily  move  and 
thus  be  kept  parallel  with  the  base,  A.  tJpon  this  truck,  C,  which 
rests  upon  four  small  wheels,  one  under  each  corner  (but  not  shown 
in  the  figure),  the  camera  is  placed  with  its  front  resting  against  the 
ledge,  D,  in  which  position  it  may  be  clasped  by  a  set-screw,  though 
I  do  not  find  it  necessary  to  do  so.  The  board  or  truck,  C,  may  then 
be  made  to  travel  with  its  load,  the  camera,  forward  or  back  to  any 
desired  point ;  and  its  position  will  be  indicated  by  the  index,  E, 
moving  over  the  scale,  F,  which  is  divided  into  tenths  and  hundreths 
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of  an  incli ;  or  a  vernier  scale  may  be  substituted  for  the  index  when 
greater  nicety  is  required.  Any  desired  position  of  C  may  be 
obtained  by  the  set-screw,  G,  the  head  of  which  runs  in  a  rabbeted 
groove  in  the  edge  of  the  base  board,  A. 

H,  the  truck  for  the  plan-board  is  provided  with  a  guide  index  and 
a  set-screw  as  in  the  case,  C. 

Upon  this  truck  are  erected  two  uprights  or  posts,  I,  joined  at  the 
top  and  made  firm  by  the  cross-bar,  J.  These  posts,  as  sho'wn  at  K, 
are  grooved,  in  which  the  tongues  of  the  strong  frame,  L,  have  a  free 
perpendicular  motion ;  holding  it  at  any  desired  point,  indicated  by 
the  index,  M,  on  the  scale,  jST,  by  a  set-screw  on  the  back  side,  and  not 
shown  in  the  diagram. 

Upon  the  frame,  L,  are  fastened  two  guides,  O,  in  which  the  plan- 
board  P,  has  a  free  horizontal  motion,  its  position  being  indicated  by 
the  index,  Q,  upon  the  scrole,  R.  The  center,  S,  of  the  plan-board,  as 
shown  by  the  dotted  line,  may  be  removed  at  pleasure  by  turning  two 
small  buttons,  so  arranged  as  to  be  flush  with  the  back,  and  oflfering 
no  obstacle  to  the  proper  motions.  When  the  portion,  S,  is  removed 
a  negative  may  be  inserted  in  its  place,  and  the  aj^paratus  is  excellently 
adapted  to  the  production  of  glass  positives,  and  is  so  used  by  me  in 
preference  to  a  far  more  expensive  apparatus  which  I  constructed 
sev^eral  years  ago  expressly  for  such  work.  For  convenience  of 
packing,  laying  away  on  the  shelf,  or  hanging  on  a  nail  in  the  opera- 
ting room,  the  uprights  may  be  hinged  as  shown  at  T,  allowing  the 
plan-board,  when  not  in  use,  to  fall  forward,  and  lay  flat  uj)on  the 
base,  A  ;  and  when  in  use  may  be  held  in  position  by  hook  braces  as 
shown  at  U.  The  one  which  I  use  in  my  own  practice  is  so 
constructed. 

With  this  simple  and  cheap  apparatus,  many  perplexities  ma}^  be 
avoided,  and  much  time  saved.  The  operator  is  always  sure  that  the 
plane  of  his  original  on  the  plan-board  is  at  a  true  right  angle  with 
the  axis  of  his  copying  lens.  The  vertical  or  lateral  position  of  the 
original  may  be  easil/  changed  without  interfering  with  the  focus  or 
removal  from  the  plan -board.  i 

Whenever  a  copy  of  any  special  size  is  made,  either  equal,  reduced, 
or  enlarged,  and  the  positions  of  the  several  parts  of  the  plan-board 
and  camera  are  noted,  no  further  focusing  upon  the  ground  glass  is 
ever  needed  for  reproductions  upon  that  scale  and  by  that  lens.  Of 
course  it  is  necessary  to  observe  the  position  occupied  by  the  ground 
glass,  for  any  given  scale  of  enlargement,  or  reduction.     A  paper 
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scale  may  be  pasted  on  the  base  or  bottom  frame  of  the  camera  and 
a  simple  index  attached  to  the  sliding  portion  of  the  camera  body. 
Any  one  will  understand  the  necessity  of  haying  the  surface  of  all 
subsequent  originals  occupy  the  same  relative  position  as  those  used 
in  establishing  the  various  scales  of  the  plate  or  paper  of  any  original 
are  thicker  or  thinner,  the  truck  of  the  plan-board  must  be  moved 
backward  or  forward,  as  the  case  may  be,  until  the  proper  compensa- 
tion is  indicated  by  the  index  on  the  scale,  F. 

For  example,  the  operator  has  occasion  to  make  a  copy  upon  a 
scale  of  four  times  tlie  original,  which,  for  convenience,  he  places 
upon,  nearly  as  may  be,  the  center  of  his  plan-board ;  this  center  is 
shown  by  the  intersection  of  two  right  angle  lines  drawn  through 
the  extreme  length  and  breadth  of  the  plan-board,  as  is  often  done  on 
the  ground  glass  of  the  camera.  Having  placed  his  camera  on  the 
truck,  C,  he  proceeds  to  adjust  the  focus  and  size  for  his  copy 
upon  the  ground  glass,  by  the  necessary  movements  of  the  several 
parts.  After  the  negative  is  produced,  and  found  to  be  of  the 
required  size  and  satisfactory  definition,  he  notes  the  position  of  the 
indexes  on  the  several  scales,  and  afterward  he  is  sure  of  correct 
focus  and  size  (for  that  scale)  by  referring  to  his  note  book  or  sheet 
of  scales  and  fulfilling  the  conditions  there  recorded. 

A  list  of  scales  for  reduction,  and  another  for  enlargements  may 
tlius  be  made,  with  good  subjects  and  light,  which  by  frequent  use 
are  retained  in  the  memory,  so  that  even  reference  to  the  recorded 
scales  soon  becomes  unnecessary ;  and  the  ground  glass  of  the  camera 
box  has  but  little  use,  except  to  exclude  the  dust  from  the  interior. 
In  dull  weather,  the  eyes  of  the  operator  are  relieved  from  the  per- 
plexing, and  sometimes  vain  search  for  tlie  best  focus,  and  much 
delicate  work  may  be  intrusted  to  an  assistant,  who  would  be  most 
likely  to  produce  unsatisfactory  results  by  the  ordinary  methods. 
To  those  imacquainted  with  systematic  work,  the  use  of  such  an 
apparatus  may,  at  first  sight,  appear  troublesome,  but  it  is  really  so 
simple  that  any  one  may  in  practice  learn  its  use  in  much  less  time 
than  is  required  to  read  this  description.  In  fact  the  whole  thing 
can  be  comprehended  at  a  glance. 

After  some  discussion  on  the  merits  of  this  apparatus  the  meeting 
adjourned. 
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January  5th,  1869. 

Vice-President  Jot  in  the  chair.  Oscab  G.  Mason,  Secretary. 
Kew  Camera  Box  ant>  Stand. 

Mr.  C.  W.  Hull  exhibited  a  well  finished  camera  box  invented  by 
Hr.  Fleming  and  manufactured  by  the  American  Optical  Company. 

The  box  was  so  constructed  as  to  allow  a  spherical  motion  of  the  lens 
through  an  arc  of  thirty  degrees,  the  central  point  being  the  surface 
of  the  sensitised  plate  and  the  motion  producing  no  change  of  focus 
when  using  a  lens  of  about  eleven  inches  focus ;  for  which  the  box 
was  constructed*  The  motions  were  fully  explained  by  Mr.  Hull  and 
their  advantages  highly  spoken  of  by  several  members. 

A  very  substantial  tripod  prism  shaft  and  tilting  table  camera  stand 
was  exhibited,  from  the  works  of  the  same  company.  The  elevation 
and  depression  of  the  shaft  was  easily  and  quickly  accomplished  by 
means  of  a  serpent  screw,  which  was  worked  by  a  small  crank  on 
the  body  of  the  stand  or  case  which  enclosed  the  shaft. 

The  table  or  cap  on  which  the  camera  was  placed  could  be  raised 
or  depressed  at  either  front  or  backj  and  held  at  any  desired  angle 
with  the  horizon  by  a  similar  device. 

New  PosiifG  Eest. 

Mr.  Charles  E.  Kriiger  exhibited  a  novel  and  ingenious  posing  rest 
BO  constructed  as  to  sustain  the  modle  in  a  great  variety  of  positions. 
Its  merits  were  illustrated  by  a  series  of  photographs  and  explana- 
tions by  Mr.  Chapman. 

New  PhoTogkaphic  Outfit. 

Mr.  H.  T.  Anthony  exhibited  a  miniature  dry  plate  photographic 
outfit  consisting  of  camera  box  and  lens,  focusing  lens,  ground  glass, 
shields  for  six  plates  three  and  a  quarter  inches  square,  and  a 
tripod  stand  which  folded  into  the  form  of  a  cane,  the  whole  weighing 
about  three  pounds,  and  could  be  furnished  at  a  cost  of  about  sixty 
dollars.  The  apparatus  was  manufactured  by  Messrs.  Negretta  & 
Zambia,  of  London,  England.  Mr.  Anthony  also  exhibited  a  series 
of  very  fine  silver  points  made  by  Mr.  W.  J.  Baker,  of  Buffalo,  N.  Y. 
The  effects  of  lighting  and  apparently  neat,  careful  manipulation  of 
chemicals  were  highly  praised  by  those  present. 

Mr.  Thomas  Garfield,  of  Boston,  Mass.,  presented  to  the  section 
two    silver    prints,    negative    and    positive,    showing    the     effects 
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of  actinic  light  transmitted  through  autumn-tinted  leaves  ;  also,  a 
print  by  a  novel  method  of  producing  a  portrait.  By  paper  cut  in 
the  form  of  a  stencil,  the  actinic  light  was  obstructed  in  the  lights 
and  admitted  through  openings  in  the  sheet,  for  the  dark  parts  of 
the  picture.  The  section  passed  a  vote  of  thanks  to  Mr.  Garj&eld  for 
his  contribution  to  its  collection. 

Professor  Joy  exhibited  a  series  of  lithographed  stereoscopic  slides 
for  studies  of  the  form  and  lustre  of  crystals.  He  also  read  extracts 
from  a  letter  which  he  had  recently  received  from  Professor  Tyndall, 
of  London,  England,  communicating  the  results  of  some  experiments 
upon  which  he  had  been  engaged,  with  a  view  of  determining  the 
conditions  attending  changes  in  the  tint  of  the  atmosphere  in  various 
localities  and  at  various  altitudes. 

Mr.  John  Johnson  of  Saco,  Maine,  described  a  solar  camera,  which 
he  had  some  years  ago  erected  in  the  State  of  Maine.  The  tint  of 
the  sky,  as  shown  upon  the  ground  glass  focusing  screen,  was  often 
very  peculiar. 

Prof.  S.  D.  Tillman  presented,  for  Edward  L.  "Wilson,  Esq.,  of 
Philadelphia,  a  copy  of  The  American  Carbon  Manual,  for  which  a- 
vote  of  thanks  was  tendered  to  Mr.  Wilson. 

Mr.  W.  Kurtz  exhibited  several  very  beautiful  prints,  in  further 
illustration  of  his  methods  of  lighting  his  sitters. 

Mr^Kriiger  exliibited  a  number  of  single  figure  and  group  prints 
with  landscape  surroundings,  which  evinced  skill  and  ingenuity  in 
the  use  of  material,  enabling  him  to  produce  charming  effects  in  the 
gallery,  which,  with  his  fine  chemical  manipulation,  was  muck 
admired. 

On  motion  of  Mr.  C.  Wager  Hull,  a  resolution  was  passed  request- 
ing every  member  of  the  section  who  is  a  practical  photographer,  to 
donate  one  photograph  to  the  section  at  each  meeting,  and  that  three 
members  be  appointed  as  curators  to  take  charge  of  such  donations 
and  arrange  them  in  the  cabinet.  The  chairman  appointed  as  such 
curators,  Messrs.  Anthony,  Mason  and  Hull. 

On  motion,  a  resolution  was  passed  requesting  the  American  Insti- 
tute to  furnish  the  necessary  frames,  cases,  etc.,  for  the  preservation 
of  this  collection,  and  sj)ace  for  the  convenient  and  proper  exhibition, 
of  the  same. 

The  section  then  adjourned. 

[Inst.]  70 
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February  ad,  1869. 

Mr.  Henry  T.  Anthony  in  tlie  chair.    Oscak  G.  ^Iapon,  Secretary. 

Minutes  of  tlie  last  meeting-  were  read  and  approved. 

Mr.  Hull  exhibited  a  set  comprising  about  thirty  of  the  so-called 
"prize  pictures,"  proposed  for  the  '' Philadelphia  photographer.'' 
He  also  exhibited  a  print  from  a  negative  made  with  the  camera  box, 
invented  by  Mr.  Fleming,  and  shown  at  the  last  meeting  of  the  sec- 
tion, and  he  remarked  that  he  could  not  have  produced  the  negative 
with  any  other  camera  box  with  which  he  was  acquainted.  He  also 
exhibited  a  well  constructed  camera  and  changing  box  for  plates  five 
by  eight  inches,  and  so  arranged  as  to  work  plates  of  various  other 
sizes ;  also  several  negatives  made  by  one  of  Dallmyre's  new  rapid 
rectelinier  lenses,  with  an  exposure  of  five  seconds,  also  instantaneous. 
The  lens  with  which  the  negatives  were  made  was  also  shown. 

The  chairman  introduced  Captain  Russel,  the  ofiicial  photographer 
of  the  Pacific  Railroad  Co.,  who  exhibited  a  series  of  very  interesting 
photographs  made  during  a  recent  tour  over  the  route.  The  prints 
were  from  plates  10x13  inches.  The  strange  scenery  of  the  far  west 
.and  the  careful  manipulation  under  adverse  circumstances,  which 
they  illustrated,  were  highly  creditable  to  the  artist,  and  elicited  much 
.praise. 

Captain  Russel  related  several  anecdotes  of  mormon  life  as  he 
saw  while  photographing  in  Utah. 

Mr.  Newton  read  the  following  paper,  and  exhibited  several  inter- 
esting stereographic  plates,  illustrative  of  the  various  processes  with 
which  he  had  experimented,  as  detailed  in  his  paper. 

PnoTOGKAPHic  Experiments  by  H.  J.  jSTewtox. 
In  dry  plate  processes,  A^ery  little  is  known  positively,  as  to  th« 
exact  ingredient,  in  a  solution  that  acts  upon  the  sensitive  film  to 
preserve  it,  consequently  experiments  have  a  wide  field  from  which 
to  gather  their  material  for  experimenting.  For  example,  there  is 
not  enough  known  upon  the  subject  to  enable  us  to  foretell  what 
effect  tea  or  coffee  would  have  upon  the  plate  without  trying  it,  or 
what  would  be  the  effect  of  a  multitude  of  other  vegetable  substances. 
It  seenij;  ]^roper,  therefore,  in  giving  some  results  of  experiments,  to 
state  in  full  the  failures  as  well  as  those  results  which  are  deemed  suc- 
cessful. The  tannin  plate  has  usually  been  recognized  as  the  stan- 
dard by  experimenters,  as  it  was  the  first  really  good  and  successful 
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•dry  plate.  Experiments  have  not  been  made  with  a  view  of  finding 
something  which  would  keep  a  plate  longer  than  tannin,  but  to  iind 
something  which  was  as  good  a  preservative  as  tannin,  and  at  the  same 
time  possessed  qualities  which  would  enable  it  to  retain  its  sensitive- 
ness. A  number  of  experimenters  claim  to  have  succeeded  in  pro- 
ducing such  plates.  I  have  tried  almost  every  published  formula,  and 
I  have  no  hesitation  in  saying,  that  there  are  a  large  number  of  form- 
ulas which  will,  if  carefully  worked,  produce  plates  superior  in  every 
respect,  to  tannin  plates. 

The  keeping  qualities,  of  course,  can  only  be  decided  by  time  ;  it 
is  a  fair  inference,  however,  that  if  a  plate  will  keep  through  the 
summer  months  without  suft'ering  any  detrimental  change,  that  it  is 
good  for  a  year.  The  coffee  plates  have  been  kept  two  years  without'- 
.showing  any  change,  which  is  much  longer,  under  ordinary  circum- 
stances, than  would  ever  be  required.  After  a  plate  lias  kept  well 
for  a  year,  the  fact  that  it  will  keep  another  year  adds  nothing  to  its 
value.  As  I  have  previously  observed,  the  object  of  those  experi- 
menting with  dry  plates  has  been  to  discover  something  that  would 
make  them  approximate  as  near  as  possible  in  their  sensitiveness  to 
wet  ones.  The  great  drawback  to  the  tannin  plates  has  been  their 
lack  of  sensitiveness.  About  a  year  since,  the  use  of  the  acetate  of 
morphia  was  introduced  as  a  preservative,  but  it  proved  to  be  only  a 
sensitiver,  and  without  any  of  the  qualities  requisite  for  a  preserva- 
tive. Plates  prepared  with  it  were  very  nearly  as  sensitive  as  wet 
■ones,  but  they  kept  no  longer,  if  they  did  as  long,  than  when  they 
were  simply  washed.  I  tried  it  also  for  paper  negatives  with  the 
same  results.  The  idea  came  to  me,  that  by  combining  the  acetate 
of  morphia  with  tannin,  I  might  retain  the  sensitive  qualities  of  the 
morphia,  and  the  keeping  qualities  of  the  tannin,  I  made  a  few 
plates,  and  kept  them  several  weeks ;  they  showed  no  signs  of 
change,  and  were  as  sensitive  as  those  prepared  with  morphia  only ; 
and  I  exhibited  some  negatives  made  on  those  plates  to  this  society, 
which  were  exposed  thirty  seconds  according  to  my  recollection,  I 
found,  however,  in  a  short  time  that  there  was  a  lack  of  harmony  in 
the  solution  ;  it  had  undergone  a  change  which  rendered  it  unfit  for 
use  as  a  preservative,  I  then  made  a  compound  of  opium,  sugar  of 
milk  and  tannin,  calculating  to  get  the  morphia  of  the  opium  in  a 
form  that  would  not  be  as  susceptible  to  change.  After  a  few  trials, 
I  ascertained  that  the  following  proportions  answered  my  purpose, 
not  only  makino;  a  verv  clear  and  brilliant  solution,  but  one  that  will 
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keep  indefinitely.  I  have  some  now  on  hand,  made  nearly  eight 
months  ago,  which  has  undergone  no  perceptible  change.  I  use  hot 
water,  six  ounces ;  finely  pulverized  sugar  of  milk,  quarter  of  an ' 
ounce  ;  tannin,  forty  grains  ;  tincture  of  opium,  one  half  drachm  ;  put 
together  in  the  order  here  given.  The  sugar  of  milk  dissolves  very 
slowly,  unless  pulverized  and  placed  in  hot  water.  The  addition  of 
the  opium  causes  a  precipitate  in  the  solution,  and  it  should  stand  at 
least  twenty  or  thirty  minutes  before  it  is  filtered.  I  prefer  sugar  of 
milk  to  any  other  saccharine  substance,  because,  unlike  all  others,  it 
is  not  liable  to  alcoholic  fermentation,  which  always  precedes 
putrescence  or  the  generation  of  putric  acid,  in  saccharine  solutions. 
With  plates  prepared  by  this  preservative,  I  have  made  negatives  in 
•the  month  of  June,  using  four  and  a  half  inch  focus  lenses  and  a- 
quarter  inch  diaphragm,  in  five  and  six  seconds,  with  the  alkaline 
developer,  which  was  quite  as  quick  as  I  could  make  them  with  wet 
plates.  I  also  prepared  some  plates  with  a  modified  coffee  process, 
the  only  material  difference  being  the  substitution  of  sugar  of  milk, 
twenty  grains  to  the  ounce,  for  the  loaf  sugar  usually  prescribed. 
This  solution  keeps,  and  can  be  used,  for  months  without  exhibiting 
any  symptoms  of  change.  The  sugar  of  milk  forms  a  very  hard  and 
dry  varnish  on  the  surface  of  the  sensitized  film  ;  and  another  ofiice 
which  it  appears  to  perform,  is  to  render  the  negative  soft  and 
harmonious,  preventing  violent  contrasts.  That  the  sugar  of  milk 
has  this  tendency,  I  proved  by  making  some  dry  plates  preserved 
with  sugar  of  milk  alone.  Coffee  plates  prepared  by  this  formula 
are  very  sensitive,  but  not  quite  as  sensitive  as  those  by  the  preceding 
process ;  they  keep,  however,  equally  well,  and  in  this  respect,  as 
also  in  the  quality  of  the  negative,  are  all  that  can  be  reasonably 
desired.     The  process  is  simple  and  efficient. 

I  have  succeeded  in  perfecting  a  tea  process  which  is  reliable,  and 
in  most  respects,  produces  results  similar  to  the  coflee.  I  experi- 
mented with  several  samples  of  Oolong  tea,  with  difierent  results  in 
almost  every  instance.  I  theit  procured  some  Japanese  tea,  and  the 
plates  resulting  from  its  use  were  very  fine.  I  have  since  experi- 
mented with  different  samples,  and  the  results  have  been  uniformly  the 
same.  I  make  a  strong  tea,  using  a  large  spoonful,  which  I  put  into 
a  bowl  and  pour  on  eight  or  ten  ounces  of  boiling  water,  then  cover  it 
over,  and  keep  it  hot  for  about  an  hour,  then  make  it  up  to  ten  or 
twelve  ounces ;  add,  while  hot,  fifteen  to  twenty  grains  to  the  ounce 
of  finely  pulverized  sugar  of  milk,  filter,  and  as  soon  as  cool,  it  is 
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ready  for  use.  I  exhibited  some  plates  preserved  with  this  process 
to  the  members  of  the  photographic  society  at  one  of  our  meetings 
last  fall,  at  which  Mr.  Rockwood  was  present.  He  stated  that  he 
had  used  tea  for  preserving  dry  plates,  and  at  times  produced  very 
fine  results,  but  he  had  used  Oolong  tea,  and  he  often  found  his 
plates  bad  where  there  had  been  no  change  except  in  the  tea.  If  I 
recollect  right,  he  stated  that  he  published  some  of  his  experiments ; 
«but,  as  far  as  I  was  concerned,  I  had  no  recollection  of  ever 
seeing  any  published  process  for  using  tea  for  a  preservative.  I 
have  used,  in  experimenting,  loaf-sugar  and  also  rock-candy  in 
these  solutions,  but  prefer  and  would  recommend  sugar  of  milk.  I 
made  a  very  sensitive  plate  by  adding  a  grain  and  a  half  to  the  ounce 
of  acetate  of  morphia  to  my  tea  solution ;  it  worked  in  one-fourth  of 
the  time  ;  whether  they  will  keep  I  am  unable  to  say.  I  have  one, 
however,  which  is  several  months  old,  that  will  test  that  point  when 
used.  There  was  one  drawback,  however,  to  its  adoption  ;  the  same 
difficulty  presented  itself  that  appeared  in  the  tannin,  into  which  I 
introduced  acetate  of  morphia ;  the  tea  soon  became  turbid  and  unfit 
for  use,  except,  perhaps,  as  an  anodyne.  Whether  the  morphia 
could  not  be  introduced  into  these  other  solutions,  in  the  same  way 
adopted  with  the  tannin,  with  the  same  or  still  more  beneficial 
results,  I  have  not  yet  had  an  opportunity  to  demonstrate.  Since 
the  publication  in  the  Philadelphia  Photograj^her^  of  Mr.  Carey 
Lea's  modified  Gordon's  gum  process,  where  he  claims  to  have  pro- 
duced dry  plates  with  his  bromide  of  silver  collodion,  as  sensitive  as 
wet  ones,  I  have  applied  this  gum  formula  to,  dry  plates  made  in  the 
ordinary  way  ;  the  only  change  from  Gordon's  is  the  substitution  of 
twelve  grains  to  the  ounce  of  sugar  instead  of  five,  with  the  addition 
of  carbolic  acid  to  preserve  it.  In  my  experiments  last  summer  with 
Gordon's  process,  I  used  two  drops  of  the  solution  of  carbolic  acid  to 
five  ounces  of  the  gum  solution,  to  prevent  its  changing.  With  this  new 
gum  formula  I  have  produced  very  sensitive  plates,  requiring  from  thirty 
to  forty-five  seconds  exposure  with  an  iron  developer ;  according  to 
my  recollection,  that  was  the  time  I  found  necessary  for  the  old  for- 
mula. Those  experiments,  however,  were  made  in  midsummer, 
which  would  show  increased  sensitiveness  by  the  new  formula  of  at 
least  one-third.  I  have  made  very  beautiful  dry  plates,  about  one- 
quarter  more  sensitive  than  the  tannin  plate,  with  a  strong  tea  made 
with  white  oak  bark,  I  have  also  used,  as  a  preservative,  bisulphate 
■  of  quinine,  peruvian  bark,  quassia,  rhubarb  root,  sumach  leaves,  with 
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erful  disinfectant,  but  mnst  not  be  applied  to  tlie  sltin  unless  rery 
gi'eatly  diluted.  When  the  preparation  is  required  to  prevent  the 
ravages  of  insects  it  may  be  more  conveniently  used  in  a  solid  forin, 
which  may  be  obtained  by  adding  whiting  to  the  liqiiid.  Ladies  will 
find  tlie  presence  of  this  powder  very  effective  in  the  preservation  of 
furs. 

Dr.  Parmelee  suggested  that  there  must  be  some  mistake  abotit  the 
formula  given  for  the  preparation  of  tlie  new  article.  Solid  carbolic 
acid  is  an  article  never  seen  in  the  New  York  market,  being  alto- 
gether too  expensive  on  account  of  the  very  great  trouble  involved  in 
its  preparation.  Unless  some  way  of  using  the  liquid  acid  could  be 
devised  he  did  not  think  that  the  discovery  projnised  to  amount  to 
much. 

Dr.  L.  Feuchtwanger :  "Why  nse  carbolic  acid  wheh  permanganate  of 
soda  is  so  much  superior.  A  body  was  recently  sent  from  this  city 
to  the  south,  and  kept  in  a  state  of  perfect  preservation  by  the  occa- 
sional application  of  a  solution  of  permanganate  of  soda.  Solid  car- 
bolic acid  undergoes  a  change  by  keeping,  becoming  red,  and  thi  8 
change  renders  its  use  unpleasant. 

The  chairman  thought  that  the  doctor  was  laboring  nnder  an  error 
with  regard  to  the  superior  virtue  of  permanganate  of  soda.  Experi- 
ments have  proved  that  earbolic  acid  is  superior  to  all  other  disinfect- 
ants.    Sulphurous  acid  and  the  sulphites  stand  next. 

Dr.  Yanderweyde  here  remarked  that  carbolic  acid  had  been  used 
in  some  experiments  for  the  preservation  of  animals  by  suffocating 
them  in  a  room  filled  with  the  vai:)or  of  carbolic  acid.  The  plan 
succeeded  well  on  a' small  scale.  The  vapor  penetrated  the  flesh  very 
completely,  affecting  even  the  most  minute  fibrils.  It  was  tried  first 
with  a  chicken,  then  with  a  sheep,  and  finally  with  a  bull.  It  worked 
very  well  with  the  chicken  ;  succeeded  tolerably  with  the  sheep,  but 
•the  bull  gave  a  good  deal  of  trouble.  He  became  rather  unmanage- 
able before  he  succumbed.  A  question  here  arose  as  to  the  peculiar 
action  in  the  case  of  Dr.  Harris'  preparation.  Does  the  camphor 
merely  neutralize  the  order  of  the  carbolic  acid,  and  does  carbolic 
acid  neutralize  the  odor  of  the  camphor  ?  It  was  a  general  impres- 
sion that  the  odor  of  the  carbolic  acid  is  fully  neutralized,  but  no 
information  was  given  in  regard  to  the  odoi-  of  the  camphor. 

Mr.  T.  D.  Stetson  made  some  general  remarks  in  regard  to  the 
distinction  to  be  maintained  between  antiseptics  and  disinfectants. 
Salt  is  an  antiseptic,  for  it  prevents  putrification.     Carbolic  acid  is  a 
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disinfectant    as    it    destro,ys,    or,    at    least,    neutralizes    contagious 
infection. 

Gun  Cotion. 

This  material  seems  to  be  attracting  public  attention  as  an  explo- 
sive agent  in  mining  operations.  The  principal  objection  to  its  use, 
its  liability  to  spontaneous  decomposition,  it  is  said,  has  been  removed 
by  the  use  of  a  weak  alkali,  and  it  has  been  successfully  employed  in 
the  form  of  compressed  charges.  Messrs.  Abel  &  Brown,  of  the 
Royal  Arsenal,  Woolwich,  the  gentlemen  who  introduced  these 
improvements,  have  recently  made  a  still  more  important  discovery. 
In  experimenting  with  nitro-glycerine  and  gun  cotton  combined,  it 
occured  to  them  to  try  the  detonating  fuse  in  exploding  gun  cotton 
alone.  The  results  showed  that  gun  cotton  exploded  in  this  way  has 
even  more  destructive  force  than  nitro-glycerine.  A  detailed  account 
of  these  experiments  has  not  yet  been  made  public ;  but  if  the  reports 
which  have  reached  us  are  correct,  the  discovery  will  be  of  great 
importance  to  mining  engineers. 

Dr.  D.  D.  Parmelee. — I  do  not  know  that  any  explanation  can 
be  given  of  the  strange  facts  here  announced.  "We  know  that  if  a 
powder  magazine  should  explode,  any  other  magazine  existing  in  the 
vicinity  will  be  likely  to  explode  too.  If  a  little  of  any  of  the 
fulminates  be  exploded,  all  the  other  packages  of  fulminates  in  the 
neighborhood  will  explode.  This  is  one  of  the  circumstances  which 
render  tlie  use  of  fulminates  so  dangerous. 

Mr.  J.  Phin. — It  is  announced  that  the  peculiar  detonating  or 
fulminating  property,  which  is  described  in  the  article  read  by  the 
chair,  may  be  propagated  even  tlirough  explosive  material  which  is 
not  confined.  Thus  it  is  said  that  if  a  train  of  gun  cotton  be  laid  on 
the  floor,  and  one  end  of  it  be  ignited  by  some  sharply  explosive 
substance,  the  \vhole  of  the  cotton  will  explode  with  great  violence, 
whereas  if  it  be  simply  fired  with  a  light  or  a  flame  it  will  burn 
quietly.  The  action  of  various  fulminates  was  then  discussed,  and 
the  well  known  pulvis  fulminans,  a  preparation  which  has  been 
known  for  centuries,  was  adduced  as  an  illustration  of  the  subject  on 
hand.  When  simply  fired  it  fizzles  away,  burning  slowly  and  quietly  ; 
but  if  heated  until  it  melts,  so  that  the  particles  can  all  unite  at  the 
same  moment,  it  explodes  with  terrific  violence,  more  resembling 
the  action  of  the  metallic  fulminates  than  the  operation  of  a  sub- 
stance composed  of  materials  resembling  those  which  enter  into  the 
composition  of  gunpowder. 
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acid  will  dissolve  very  slow,  as  that  amount  is  a  saturated  solution  in 
cold  water. 

Mr.  H.  T.  Anthony  exhibited  two  prints  from  dry  plate  negatives 
by  the  coffee  process  ;  subject,  "  Home  of  Washington  Irving." 

Mr,  H.  J.  Newton  presented  an  enlarged  print  6^X8'^  inches  from 
one  of  his  stereoscopic  negatives  of  the  bow  bridge  in  Central  Park. 

Mr.  C.  W.  Hull  described  the  construction  of  his  small  chemical  or 
dark  room  in  which  he  dries  his  tannin  plates,  and  avoids  the  peculiar 
ring-like  markings  which  are  so  often  found  in  drying. 

Mr,  H.  J.  Newton  described  the  construction  of  a  gas  stove  which 
he  uses  with  uniform  success  in  the  preparation  of  diy  plates. 

Mr.  A.  J.  Drumond  described  a  method  of  drying  carbon  tissue  by 
the  use  of  sulphuric  acid  in  apparatus  recommended  by  Mr.  John 
"W.  Osborne, 

Mr.  J.  B.  Gardner  presented  three  card  prints,  showing  good  effects 
j)roduced  by^ collodion  which  did  not  contain  bromine. 

Mr.  O,  G,  Mason  presented  two  stereographs  of  polypus  of  the 
human  heart,  photographed  in  the  jar  of  preservative  fluid  as  pre- 
pared for  the  Bellevue  Hospital  Museum, 

Captain  Russell  presented  several  of  his  Pacific  rail  road  views  for 
which  he  received  the  unanimous  thanks  of  the  section, 

Mr.  John  Johnson  exhibited  a  reflecting  camera  as  used  by  daguer- 
reotypists  in  the  early  daj^s  of  the  art.  The  camera  was  constructed 
by  Mr.  A.  S,  Wolcot  in  the  year  1842. 

The  section  then  adjourned. 


March  2,  1869. 

Mr.  John  Johnson,  of  Maine,  in  the  chair.    Oscar  G.  Mason,  Secretary. 

Mr.  H.  J.  Newton  gave  some  further  details  of  his  experiments 
with  alkaline  negative  baths,  and  exhibited  a  collection  of  prints 
which  were  made  from  negatives  taken  by  an  ordinary  window  at  his 
residence.  The  prints  gave  substantial  proof  of  the  fine  working 
quality  of  the  alkaline  process, 

Mr.  J.  "W,  Kuhns  presented  for  Mr.  S.  M,  Fassit,  of  Chicago,  111,, 
a  very  fine  10X12  photograph,  in  the  style  introduced  by  Mr.  Adam 
Solomon,  of  Paris.     The  print  was  much  admired. 

New  Filter. 
Mr.  D.  H.  Houston  exhibited  and  explained  a  very  simple  and 
efficient  filter  which  he  had  so  constructed  as  to  give  the  liquid  an 


PnOTOGRAPHICAL   SeCTIOK  PROCEEDINGS.  1113 

upward  flow  and  guide  the  filtered  stream  to  a  definite  point  below 
lyj  the  elongation  of  one  side  of  the  discharge  tul5e. 

Mr.  C.  W.  Hull  exhibited  and  explained  the  action  of  an  inverted 
filter  invented  by  Mr.  V.  M.  Griswold.  He  also  exhibited  a  series  of 
very' fine  photographs  made  by  Mr.  Kriigher. 

Mr.  John  B.  Gardner  called  attention  to  the  difliculty  of  mounting 
prints  on  lithographed  tints. 

Mr.  H.  T.  Anthony  suggested  the  use  of  some  weak  alkali  to 
<jounteract  the  greasy  effect  of  the  lithogi'aphic  ink. 

Mr.  D.  C.  Chapman  stated  that  he  had  found  it  advantageous  to  use 
a  small  quantity  of  aqua  ammonia  in  the  starch  with  which  he  mounted 
prints.     It  prevents  fermentation  and  increases  its  adhesive  property. 

Mr.  J.  B.  Gardner  exhibited  a  negative  on  which  a  portion  of  the 
-varnish  had  exfoliated.  Several  members  spoke  of  their  experience 
in  like  instances,  and  they  believed  that  the  peculiar  effect  was  pro- 
duced by  moisture  on  the  plate  or  in  the  film  of  collodion.  It  was 
also  suggested  that  it  might  be  the  result  of  something  in  the  com- 
position of  the  glass. 

Mr.  W.  Kurtz  exhibited  several  very  fine  imperial  photographs  ; 
also,  an  enameled  pkotograph  on  porcelain,  bearing  date  February, 
1869,  He  explained  his  method  of  producing  the  result,  which  he 
hoped  to  further  illustrate  at  a  future  meeting.  He  also  presented 
three  imperial  card  photographs  for  the  cabinet. 

Mr.  C.  W.  Hull  spoke  of  the  great  utility  of  a  process  like  that  of 
Mr.  Kurtz. 

Mr.  O.  G,  Mason  spoke  of  its  adaptability  to  the  decoration  of 
dishes  for  the  dining  table,  with  family  portraits  and  historic  scenes. 

Spirit  Photographs. 
Mr.  Mason  also  gave  an  account  of  a  recent  visit  which  he  had 
jaade  to  the  establishment  of  one  Mumbler,  who  claims  the  wonder- 
ful power  of  commanding  the  presence  of  disembodied  spirits,  and 
therefrom  producing  a  picture  in  connection  with  that  of  a  sitter  in 
the  corporeal  form.  Mr.  Mason  exhibited  several  of  the  so-called 
spirit  photographs,  in  which  the  same  spiritual  individual  had  per- 
sonated the  dej)arted  relative  of  several  persons  who  were  unable  to 
trace  any  other  bond  of  consanguinity.  In  one  case  the  so-called 
spirit,  a  grandmother  who  had  so  kindly  appeared  at  the  summons 
of  Mumbler,  was  proved  to  yet  inhabit  flesh  and  blood,  in  the  form 
of  a  someM'hat  ancient  lady,  who  emphatically,  denied  ever  having 
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Mr.  Fisher  tliouglit  that  tliis  might  be  accounted  for  by  the  feet  that 
in  the  single  screw  propeller  the  water  from  the  propeller  is  driven 
against  the  rudder,  and  does  not  have  clear  way. 

llr.  C.  E.  Emery  thought  that  the  reason  why  twin  screws  placed 
at  the  sides  of  a  vessel  are  more  effective  than  a  single  screw  at  the 
stern,  is  that  the  twin  screws  work  in  more  solid  water  than  the 
other.  • 

Mr.  J.  Johnson  presented  his  method  of  forming  a  tunnel  under- 
neath the  East  river.  The  subject  has  been  fully  discussed  at  former 
meetings. 

Self-acting  Alarm  foe  Boilers. 
Mr.  Edwin  Ferguson  exhibited  a  model  of  his  self-acting  alarm  for 
low  water  in  boilers.     The  apparatus  seemed  to  promise  efficiency 
and  durability. 


March  18th,  1869. 

Professor  S.  D.  Tillman  in  the  chair;  Mr.  C.  E.  Emery,  Secretary. 

In  relation  to  the  first  item  of  scientific  news  on  "zinc  in  boilers 
to  prevent  scale,"  read  by  the  chairman,  Dr.  L.  Feuchtwanger 
remarked  that  he  tried  this  method  in  1835 ;  he  cast  cylinders  of  zinc 
for  this  purpose.  They  were  some  six  inches  long,  and  suspended  in 
the  water. 

Dr.  P.  H.  Vanderweyde  said  that,  if  the  zinc  is  in  contact  with  the 
iron,  it  should  have  the  opposite  effect.  Copper  vessels  have  been 
plated  with  zinc  to  prevent  this.  So  when  zinc  is  in  contact  with 
the  iron  it  has  the  opposite  eflPect.  Zinc  is  the  most  electro-positive 
of  the  common  metals.  The  iron  will  be  protected  at  the  expense  of 
the  zinc.  There  was  a  patent  granted  some  three  years  ago,  for  put- 
ting a  plate  of  copper  in  the  boiler,  which  keeps  the  boiler  very  clean ; 
but,  at  the  same  time,  the  boiler  is  covered  M^ith  the  oxyd  of  iron, 
which  slowly  dissolves  the  iron.  Zinc  is  a  very  active  agent  in  pro- 
ducing galvanic  currents!  The  zinc  will  prevent  the  iron  from  oxy- 
dation,  but  copper  will  have  the  opposite  effect. 

Mr.  C.  E.  Emery  stated  that,  if  a  piece  of  zinc  is  suspended  in  the 
water  in  a  boiler,  the  pitting  of  iron  of  the  boiler  is  prevented,  and  it 
stops  galvanic  action  also. 
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Poisonous  Coloking  Matter  in  Hosiery. 

SeveraLremarkable  cases  of  poisoning  from  wearing  colored  hosiery 
have  been  lately  reported.  The  Paris  Les  Mondes  states  that  M. 
Bidard,  of  Kouen,  France,  ol)tained  from  an  Engh'shman  a  pair  of 
stockings  of  lilac  color,  in  which  were  woven  circular  stripes  of  bright 
red  silk.  The  wearing  of  the  stockings  produced  an  intensel^y  pain- 
ful inflammation  of  the  skin  in  circular  lines  around  the  limb.  On 
analyzing  the  red  silk  in  the  stockings  the  coloring  matter  was  found 
to  be  coraUin^  a  new  dye  derived  from  carbolic  (phenic)  acid. 

Mr.  AVebber,  of  London,  recently  brouglit  to  the  notice  of  the 
sitting  aldermen,  the  tact  that  the  dye  used  in  some  of  the  gorgeous 
socks  and  other  underclothing  displayed  in  the  windows  of  metro- 
politan hosiers  exercises  a  very  deleterious  influence  upon  the  skins 
of  the  wearers,  producing  irritation,  and  an  eruption,  and  leading,  if 
persisted  in,  to  actual  sores.  The  London  Lancet^  in  commenting  on 
this  statement,  adds,  that  last  year  during  the  time  of  the  perfor- 
mance of  the  "Doge  of  Yenice,"  at  Drury  Lane  theatre,  one  of  the 
dansneses  applied  to  one  of  the  metropolitan  hospitals  with  an 
anomalous  eruption  aft'ecting  one  foot,  and  exactly  those  parts  which 
are  covered  by  an  ordinary  dancing  shoe.  It  was  immediately 
perceived  that  the  heat  of  the  foot,  where  covered  by  the  shoe,  acted 
upon  the  dye  of  the  stocking,  which  the  patient  stated  was  of  a 
brilliant  red  color,  and  thus  aflected  the  skin ;  but  the  absolute 
immunity  of  the  opposite  foot  was  not  readily  intelligible,  until  the 
fact  was  avowed  that  the  exigencies  of  the  ballet  necessitated  another 
color  on  the  other  limb.  Li  this  instance,  it  appeared  that  the  other 
performers  who  wore  white  hose  beneath  their  colored  garments 
escaped  all  injury ;  and  the  patient's  skin  recovered  its  normal  con- 
dition shortly  after  adopting  this  plan.  The  manufacturers  of  the 
dangerous  articles  alluded  to  by  Mr.  Webber,  have  already  taken 
steps  to  abate  the  evil.  In  reference  to  this  subject.  Prof.  Wanklyn, 
of  the  London  Institution,  states  in  the  British  Medieal  Jow/'nal^ 
that  he  had  made  an  examination  of  the  beautifully. crystallized 
magenta  dye,  which  was  being  manufactured  by  one  of  the  largest 
coal  tar  works  of  Europe,  and  found  it  io  be  arseniate  of  ro^iue.  The 
crude  magenta  cake  and  liquor  found  in  the  market  soon  after  tlie 
first  introduction  of  this  coloring  matter,  was  found  to  be  largel;5r- 
contaminated  with  arsenic. 

Dr.  P.   Vanderweyde  remarked  that  felie  pure  aniline  eolo-m  aipe 
very  harniless  to  the  skin,  but  are  poisouous  jf  t^keu  interaaUjv    It 
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iodide  of  silver  film,  which,  notwithstanding  it  was  invisible  to  the 
eye,  might  manifest  itself  when  the  plate  was  exposed  to  the 
influence  of  other  substances.  It  was  soon  found  that  this  silver, 
separated  from  the  iodine  by  the  influence  of  light,  had  obtained  a 
great  aflinity  for  mercury,  and,  consequently,  a  strong  tendency  to 
combine  with  mercurial  vapors  not  possessed  by  the  iodide  of  silver 
when  the  vapors  were  not  heated  above  180  to  200  degrees  Fahren- 
heit. This  iodide  of  silver,  then,  not  combining  with  those  vapors, 
the  consequence  was  that,  when  such  a  plate  had  been  exposed  to  the 
luminous  rays  in  the  camera  for  a  few  minutes  only,  and  on  which 
nothing  was  yet  visible,  exposure  to  mercurial  vapors  of  some  180 
degrees  Fahrenheit  would  not  aftect  the  silver  plate  wherever  it  was 
protected  by  the  film  of  iodide  of  silver,  Wt  only  where  some  silver 
of  this  film  had  been  set  free  by  the  action  of  light.  The  amount 
of  deposit  of  mercurial  vapor  was  also  found  to  be  proportional  to  the 
amount  of  silver  set  free,  which,  again,  was  proportional  to  the  pre- 
vious intensity  of  the  light  acting  on  diflferent  parts  of  the  plate. 

The  deposit  of  mercury,  or  rather  amalgam  of  mercury  and  silver, 
thus  formed  on  the  surface  of  the  protecting  film  of  iodide  of  silver 
constituted  the  picture.  A  microscope,  when  of  sufficient  magnifying 
power,  detects  the  amalgam  to  consist  of  minute  globules,  very  close 
together  in  the  high  lights  of  the  picture,  less  close  in  the  less  illumi- 
nated portion,  very  sparsely  distributed  in  the  shadows,  and  altogether 
absent  in  the  blanks,  which  consisted  of  pure  iodide  of  silver. 

After  the  reading  of  Prof.  Yanderweyde's  paper,  several  mem- 
bers entered  into  an  animated  discussion  upon  the  chemical  and 
mechanical  action  of  forces  in  the  production  of  the  photographic 
image. 

Mr.  Mertz  related  an  interesting  case  in  which  he  had  produced 
a  definite  image  of  a  solar  eclipse  on  a  collodion  film  without  the 
use  of  any  developing  agent.  The  image  was  quite  distinct  when 
the  plate  was  taken  from  the  camera, 

Mr.  J,  Johnson  gave  an  account  of  some  recent  experiments  on 
actinic  light  in  photographic  printing  and  the  growth  of  plants. 

Mr.  H.  T.  Anthony  remarked  that  he  had  found  in  an  extensive 
photographic  printing  establishfiient,  the  amount  of  gold  and  silver 
remaining  in  the  finished  prints  were  about  equal.  This  was 
determined  by  the  treatment  of  the  residues,  and  recovery  of  the 
metals. 

The  section  then  adjourned  to  the  first  Tuesday  in  May. 
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